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 Family planning saves lives and improves women’s health and well-being by 
delaying childbearing, spacing pregnancies, reducing unintended pregnan-
cies and abortions, and allowing women to choose when and how often preg-
nancy is desired [1]. In 2014, women, men, and couples in the United States 
have more Food and Drug Administration (FDA)-approved contraceptive 
methods available to them that at any time in the past. However, around half 
of pregnancies in the United States are unintended—a percentage that has not 
change in the last two decades [2, 3]. Further, half of unintended pregnancies 
occur among women not using contraception, demonstrating that there 
remains an unmet need for contraception in the United States [4]. Overall, 
contraceptive use in the United States is fairly high; in 2006–2010 (the most 
recent national data available), 62 % of women ages 15–44 reported current 
use of contraception [5]. However, 11 % of women determined to be at risk 
of unintended pregnancy were not using any method of contraception [5]. 
Among those using contraception, only a small percentage (~6 %) used the 
most highly effective, long-acting, reversible methods—intrauterine devices 
and implants [5, 6]. 

 While unintended pregnancies themselves can lead to negative conse-
quences for both mother and infant [7], risks may be compounded in women 
who have medical conditions. Certain medical conditions, such as diabetes, 
hypertension, and obesity, are increasing in prevalence among US women of 
reproductive age [8]. For many women with medical conditions, unintended 
pregnancies may worsen the condition and involve particularly high maternal 
and perinatal risks. There is a critical need to avoid or delay pregnancy until 
disease management is optimal. 

 Most women, even those with chronic medical conditions, can safely use 
most methods of contraception. All women should be able to choose from the 
complete range of FDA-approved methods to fi nd one that best fi ts their 
needs. Health care providers caring for women with medical conditions may 
be concerned about the effects of contraception on the medical condition, and 
therefore may avoid providing contraception or addressing family planning 
needs. However, this must be balanced against the fact that certain adverse 
outcomes and disease progression are likely to be greater during pregnancy 
than during contraceptive use [9]. To address these concerns, the World 
Health Organization (WHO) in 1996 published the fi rst evidence-based guid-
ance on  Medical Eligibility Criteria for Contraceptive Use , which provided 
recommendations for safe use of contraceptive methods for women with 
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medical conditions [10]. The goal of this guidance is to maximize access to 
the full range of contraceptive methods, while keeping necessary safety 
restrictions in place, based on the best available scientifi c evidence. The US 
Centers for Disease Control and Prevention has adapted the WHO guidance 
to create the  US Medical Eligibility Criteria for Contraceptive Use ,  2010  (US 
MEC) for best implementation by US health care providers [11]. The US 
MEC includes recommendations for over 60 characteristics and conditions. 
For medical conditions where there is a safety concern about a specifi c 
method, there are most often several other methods that are safe. The US 
MEC also highlights certain conditions, such as diabetes, hypertension, 
human immunodefi ciency virus (HIV), and lupus, for which unintended 
pregnancy may lead to a high risk of adverse health events, and therefore use 
of highly effective contraception is particularly encouraged. 

  Contraception for the Medically Challenging Patient  expands the con-
cepts of the MEC and provides a comprehensive discussion of contraceptive 
management among women with medical conditions of many organ systems, 
including cardiovascular, endocrine, neurologic, hematologic, rheumato-
logic, gastrointestinal, and psychiatric. This textbook also includes a discus-
sion of the assessment of women with medical conditions, management in 
perimenopause, and interactions between contraception and certain medica-
tions. The purpose of this textbook is to provide a complement to the US 
MEC, with detailed explanation of the safety classifi cations and how they can 
be used in practice. 

 For many women in the United States, there remains an unmet need for 
family planning. It is our hope that this textbook will help demystify the pro-
vision of contraception among women with medical conditions. We antici-
pate that this information will be useful not only to specialists in obstetrics/
gynecology and women’s health, but by all health care providers, including 
primary care providers and the specialists who take care of women with the 
medical conditions described here. Finally, we hope that this textbook will 
encourage health care providers to address the critical need for family plan-
ning among all female patients of reproductive age. 

      Disclaimer : The fi ndings and conclusions in this report are those of the 
authors and do not necessarily represent the offi cial position of the Centers 
for Disease Control and Prevention. 

 Atlanta, GA, USA Kathryn M. Curtis 
  Naomi K. Tepper 
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 As is the case for many of the chapter authors in this book, we have spoken 
to groups of providers numerous times about increasing contraceptive access 
to women with complex medical conditions. The audience has ranged in their 
expertise, from medical students to professors, and in their focus, whether 
Family Planning or Internal Medicine. The evidence-based resource, the 
 Centers for Disease Control and Prevention ’ s United States Medical 
Eligibility Criteria for Contraceptive Use  ( USMEC ), has provided an excel-
lent cornerstone for such discussions. Inevitably, these presentations end 
similarly, with thought-provoking questions from the audience, considerate 
discussion, and requests for even more information. 

 This book was borne from those lectures, in order to continue the conver-
sation. The various chapters answer key questions (i.e., The What? How? 
Who? Why?) generated by the USMEC: (1)  what  are the studies that have led 
to the category ratings for various methods and conditions, (2)  how  does a 
provider incorporate that information into daily clinical practice, (3)  who  do 
you turn to when the answer is not in the USMEC, and (4)  why  is this so 
important to women’s lives. 

 For the family planning or women’s health practitioner, we anticipate that 
you, like we, will turn to individual chapters from time to time as patients 
present to your practice. For our colleagues in other fi elds of medicine, we 
offer individual chapters in your respective fi elds that will illustrate the 
importance for contraceptive discussions and shared decision-making for all 
your female reproductive-aged patients and provide insight into how we navi-
gate those discussions. Finally, the chapter authors represent a rich collabora-
tion so vital to the success of health care today, with a depth and breadth of 
expertise and practical experience from which we can draw to improve the 
lives of our patients. 

 Enjoy!  

  Providence, RI, USA     Rebecca     H.     Allen, MD, MPH    
 Atlanta, GA, USA     Carrie     A. Cwiak, MD, MPH     
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        The typical woman spends about 5 years of her 
reproductive life trying to get pregnant, and the 
other three decades trying to avoid it [ 1 ]. Nearly 
half of all pregnancies are unintended, and 40 % 
of these end in abortion [ 2 ]. Fortunately, the 
medical community has acknowledged the 
importance of contraception over the last few 
decades as contraceptive innovations such as 
novel intrauterine devices, implants, and steril-
ization methods have been introduced [ 3 ]. As 
long-term data have been amassed on the use of 
contraceptive methods among women with 
chronic medical conditions, guidance on contra-
ceptive use has also blossomed, which has bene-
fi ted both patients and clinicians [ 4 ,  5 ]. 

 Certain populations have not fully benefi ted 
from this contraceptive evolution. With the devel-
opment of novel contraceptive methods has come 
uncertainty regarding the safety of these methods 
for women with coexisting medical conditions. 
Historically, clinicians did not give much consider-
ation to contraception for these women, citing 
that they may not survive to sexual maturity, or 

their medical problems may preclude sexual 
intercourse or cause infertility [ 6 – 8 ]. However, as 
medical care in the USA continues to improve, 
the population of women with medical comor-
bidities who reach and retain their fertility, and 
who are fully realized sexual beings, is growing. 
Pregnancy and contraceptive methods can have 
important health implications for women with 
medical conditions. Thus, reproductive health 
and access to safe and effective contraception 
should be of vital importance to these women and 
their clinicians. 

    Effi cacy Versus Effectiveness, 
Perfect Use Versus Typical Use 

    The best method for any woman is the most 
effective method that is safe for her and one that 
she will use consistently and correctly. Selecting 
this contraceptive method is an important 
process that should involve shared decision-
making between a woman and her clinician. 
Understanding and assessing contraceptive effi -
cacy and effectiveness is an important part of that 
counseling. 

 Contraceptive effi cacy is assessed by measur-
ing the number of unplanned pregnancies that 
occur during a specifi ed period of use of a particu-
lar contraceptive method. Contraceptive effi cacy is 
often presented as a Pearl Index, or number of fail-
ures per 100 woman-years of exposure, but may be 
more usefully illustrated by a life-table analysis, or 
failure rate for each month of use. 
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 However, effi cacy does not necessarily equate 
to effectiveness. The relationship between effi -
cacy and effectiveness can be visualized in 
(Fig.  1.1 ) [ 9 ]:

   Effi cacy best describes how well the method 
itself works to prevent pregnancy. Patient use and 
continuation translate contraceptive effi cacy into 
effectiveness. High adherence and continuation 
increase effectiveness, while high fecundity (the 
probability of pregnancy in one menstrual cycle) 
and high coital frequency and timing decrease 
effectiveness. A low-effi cacy method for a par-
ticular woman can lead to an unintended preg-
nancy. However, a high-effi cacy method that a 
woman does not use correctly can lead to the 
same outcome. Incorrect use can result from 
fl awed counseling, user error, user non- 
adherence, or external factors such as insurance 
limitations that may hamper access or 
 continuation. Further, as personal considerations, 
medical conditions, and reproductive health goals 
change over time, effi cacy, method use, and base-
line fertility may also fl uctuate. 

 Understanding the relationship between effec-
tiveness and effi cacy, often portrayed as “typical 
use” versus “perfect use,” can help guide clini-
cians and patients in their contraceptive selection 
(Table  1.1 ) [ 10 ]. Pregnancy rates with perfect use 
refer to the lowest rates that can be achieved with 
the use of the method under controlled circum-
stances (i.e., women in a clinical trial), while 
pregnancy rates with typical use are rates actually 
observed with the use of the method by adherent 
as well as non-adherent users. Typical and per-
fect use in this chart is presented as the percent-
age of women experiencing an unintended 
pregnancy during the fi rst year of typical use and 
fi rst year of perfect use of contraception, 
respectively, followed by the percentage of 
women continuing use at the end of the fi rst year.

   Correct use and adherence play major roles in 
contraceptive effectiveness. They are critically 
important in the counseling of women with coex-
isting medical conditions given the risks preg-
nancy may pose. Establishing the safety of a 
specifi c contraceptive method for any particular 
patient is important, but clinicians should also 
understand how a contraceptive method may fi t 
into the woman’s reproductive goals and her life-
style to maximize effectiveness.  

    Determining Contraceptive Safety 

 Clinicians often recognize that their patients are 
sexually active and have contraceptive needs. 
However, they may be unfamiliar or uncomfort-
able with contraceptive assessment, counseling, 
and management for women with coexisting 
medical conditions. This discomfort may stem 
from uncertainty about the safety of a contracep-
tive method with an existing medical condition, 
or the potential effect of a medical condition on 
contraceptive effectiveness. However, unintended 
pregnancy itself can pose serious health risks to 
women who have particular medical conditions 
(Table  1.2 ) [ 11 ]. The task of making an evidence- 
based recommendation regarding contraception 
and a medical condition at the point of care can 
be overwhelming to any individual clinician.

   In 1996 the World Health Organization (WHO), 
in collaboration with a large number of interna-
tional family planning agencies, published the fi rst 
edition of the Medical Eligibility Criteria for 
Contraceptive Use (MEC) [ 12 ]. Built on a struc-
tured systematic evaluation of available evidence, 
these regularly updated guidelines provide guid-
ance to clinicians and health care organizations on 
the safety of contraceptive methods for persons 
with specifi c medical conditions worldwide. 

  Fig. 1.1    The relationship between effectiveness and effi cacy.  Asterisk  denotes patient-dependent variables. Adapted 
from [ 9 ]       
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    Table 1.1       Percentage of women experiencing an unintended pregnancy during the fi rst year of typical use and the fi rst year of perfect use of 
contraception and the percentage continuing the use at the end of the fi rst year, USA   

 % of Women experiencing an unintended 
pregnancy within the fi rst year of use 

 % of Women continuing use at 
1 year a  

 Method  Typical use b   Perfect use c  

 (1)  (2)  (3)  (4) 

 No method d   85  85 

 Spermicides e   28  18   42 

 Fertility awareness- based methods  24   47 

  Standard Days method f   5 

 TwoDay method f   4 

 Ovulation method f   3 

 Symptothermal method  0.4 

 Withdrawal  22  4   46 

 Sponge   36 

 Parous women  24  20 

 Nulliparous women  12  9 

 Condom g  

 Female (fc)  21  5   41 

 Male  18  2   43 

 Diaphragm h   12  6   57 

 Combined pill and progestin-only pill  9  0.3   67 

 Evra patch  9  0.3   67 

 NuvaRing  9  0.3   67 

 Depo-Provera  6  0.2   56 

 IUD 

 ParaGard (copper T)  0.8  0.6   78 

 Mirena (LNG-IUD)  0.2  0.2   80 

 Implanon  0.05  0.05   84 

 Female sterilization  0.5  0.5  100 

 Male sterilization  0.15  0.10  100 

  Emergency contraceptive pills : Treatment initiated within 72 h after unprotected intercourse substantially reduces the risk of pregnancy i  
  Lactational amenorrhea method : LAM is a highly effective,  temporary  method of contraception j  

  Reprinted with permission from Trussell J. Contraceptive Effi cacy. In: Hatcher RA, Trussell J, Nelson AL, Cates W, Kowall D, Policar MS, edi-
tors. Contraceptive Technology, 20th ed. Atlanta, GA: Contraceptive Technology Communications, Inc.; 2011 
  a Among couples attempting to avoid pregnancy, the percentage who continue to use a method for 1 year 
  b Among  typical  couples who initiate the use of a method (not necessarily for the fi rst time), the percentage who experience an accidental preg-
nancy during the fi rst year if they do not stop use for any other reason. Estimates of the probability of pregnancy during the fi rst year of typical 
use for spermicides and the diaphragm are taken from the 1995 National Survey of Family Growth corrected for underreporting of abortion; 
estimates for fertility awareness- based methods, withdrawal, the male condom, the pill, and Depo-Provera are taken from the 1995 and 2002 
National Survey of Family Growth corrected for underreporting of abortion. See the text for the derivation of estimates for the other methods 
  c Among couples who initiate the use of a method (not necessarily for the fi rst time) and who use it  perfectly  (both consistently and correctly), the 
percentage who experience an accidental pregnancy during the fi rst year if they do not stop use for any other reason. See the text for the derivation 
of the estimate for each method 
  d The percentages becoming pregnant in columns (2) and (3) are based on data from populations where contraception is not used and from women 
who cease using contraception in order to become pregnant. Among such populations, about 89 % become pregnant within 1 year. This estimate 
was lowered slightly (to 85 %) to represent the percentage who would become pregnant within 1 year among women now relying on reversible 
methods of contraception if they abandoned contraception altogether 
  e Foams, creams, gels, vaginal suppositories, and vaginal fi lm 
  f The Ovulation and TwoDay methods are based on the evaluation of cervical mucus. The Standard Days method avoids intercourse on cycle days 
8 through 19. The Symptothermal method is a double-check method based on the evaluation of cervical mucus to determine the fi rst fertile day 
and evaluation of cervical mucus and temperature to determine the last fertile day 
  g Without spermicides 
  h With spermicidal cream or jelly 
  i Plan B One-Step and Next Choice are the only dedicated products specifi cally marketed for emergency contraception. The label for Plan B One-Step 
(one dose is one white pill) says to take the pill within 72 h after unprotected intercourse. Research has shown that all of the brands listed here are effective 
when used within 120 h after unprotected sex. The label for Next Choice (one dose is one peach pill) says to take one pill within 72 h after unprotected 
intercourse and another pill 12 h later. Research has shown that both pills can be taken at the same time with no decrease in effi cacy or increase in side 
effects and that they are effective when used within 120 h after unprotected sex. The Food and Drug Administration has in addition declared the following 
19 brands of oral contraceptives to be safe and effective for emergency contraception: Ogestrel (one dose is two white pills); Nordette (one dose is four 
light-orange pills); Cryselle, Levora, Low-Ogestrel, Lo/Ovral, or Quasense (one dose is four white pills); Jolessa, Portia, Seasonale, or Trivora (one dose 
is four pink pills); Seasonique (one dose is four light-blue- green pills); Enpresse (one dose is four orange pills); Lessina (one dose is fi ve pink pills); 
Aviane or LoSeasonique (one dose is fi ve orange pills); Lutera or Sronyx (one dose is fi ve white pills); and Lybrel (one dose is six yellow pills) 
  j However, to maintain effective protection against pregnancy, another method of contraception must be used as soon as menstruation resumes, the 
frequency or duration of breastfeeds is reduced, bottle feeds are introduced, or the baby reaches 6 months of age  
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 In 2010 the Centers for Disease Control and 
Prevention (CDC) adapted the WHO MEC for 
use in the USA [ 11 ]. The CDC MEC are very 
similar to those of the WHO, since the CDC con-
tributed substantially to the evidence base for the 
WHO MEC. However, small modifi cations were 
made with the CDC MEC to accommodate spe-
cifi c health care circumstances, medical condi-
tions, and contraceptives that are relevant to 
medical practice in the USA. The contraceptives 
evaluated in the CDC MEC include combined 
hormonal contraceptive (CHC) methods, includ-
ing low-dose (≤35 mcg ethinyl estradiol) com-
bined oral contraceptive pills (COC), combined 
hormonal patch (P), and combined hormonal 
vaginal ring (R); progestin-only methods includ-
ing progestin-only pills (POP), depot medroxy-
progesterone acetate (DMPA) injection, and 
etonogestrel implant; intrauterine devices (IUD), 
including the copper IUD (Cu-IUD) and the 

 levonorgestrel IUD (LNG-IUD), as well as emer-
gency contraception, barrier methods, lactational 
amenorrhea, sterilization, withdrawal, and fertil-
ity awareness-based methods. 

 New evidence for these recommendations is 
reviewed and the CDC MEC are updated on a 
regular basis. The CDC MEC are meant to pro-
vide general guidance for clinicians in the USA 
when they counsel patients about safe contra-
ceptive choices. The most recent CDC MEC 
document can be found at   www.cdc.gov/repro-
ductivehealth/UnintendedPregnancy/USMEC.
htm    . There is also a free app version of the CDC 
MEC that is downloadable for use from iTunes. 

 Clinicians should be aware that the CDC MEC 
recommendations are meant to guide the selec-
tion of a contraceptive method used for preg-
nancy prevention, and not for the treatment of 
other medical disorders. However, clinicians may 
reference the other chapters in this book for guid-
ance on conditions such as menorrhagia, leiomy-
oma, or endometriosis, for which certain 
contraceptives may provide benefi t.  

    Understanding the CDC Medical 
Eligibility Criteria for Contraceptive 
Use 

 The CDC MEC use four categories to classify 
conditions affecting eligibility for the use of each 
contraceptive method (Table  1.3 ). For most 
 clinicians, the categories can be divided into a 
dichotomy—a contraceptive is safe to recom-
mend in medical conditions categorized as 1 or 2, 
and not recommended for category 3 or 4 condi-
tions. This may be particularly helpful for set-
tings like Title X-funded family planning clinics, 
in which the primary providers are advanced 
practice clinicians (i.e., nurse practitioners or 
physician assistants). Many medical conditions, 
such as obesity or thyroid disease, are considered 
a category 1 or 2 for all or most contraceptive 
methods. Category 3 conditions should not be 
considered absolutely unsafe. However, making a 
recommendation in this situation requires careful 
clinical judgment, with detailed counseling and 

   Table 1.2    Conditions associated with increased risk for 
adverse health events as a result of unintended 
pregnancy   

 Breast cancer 
 Complicated valvular heart disease 
 Diabetes: insulin dependent; with nephropathy/
retinopathy/neuropathy or other vascular disease; or of 
>20 years’ duration 
 Endometrial or ovarian cancer 
 Epilepsy 
 Hypertension (systolic >160 mmHg or diastolic 
>100 mmHg) 
 History of bariatric surgery within the past 2 years 
 HIV/AIDS 
 Ischemic heart disease 
 Malignant gestational trophoblastic disease 
 Malignant liver tumors (hepatoma) and hepatocellular 
carcinoma of the liver 
 Peripartum cardiomyopathy 
 Schistosomiasis with fi brosis of the liver 
 Severe (decompensated) cirrhosis 
 Sickle cell disease 
 Solid organ transplantation within the past 2 years 
 Stroke 
 Systemic lupus erythematosus 
 Thrombogenic mutations 
 Tuberculosis 

  Reprinted from [ 11 ]  

M.Y. Hou and E. Micks

http://www.cdc.gov/reproductivehealth/UnintendedPregnancy/USMEC.htm
http://www.cdc.gov/reproductivehealth/UnintendedPregnancy/USMEC.htm
http://www.cdc.gov/reproductivehealth/UnintendedPregnancy/USMEC.htm


5

evaluation. The risks of unintended pregnancy 
and possible complications that may result when 
an effective method is not initiated must be con-
sidered. Therefore, if alternative methods are not 
available or acceptable to a patient, a contracep-
tive for a category 3 condition may be initiated 
with caution, preferably in consultation with a 
specialist. These subtleties are explored in detail 
by family planning experts in the subsequent 
chapters of this book, many of whom made sig-
nifi cant contributions to the CDC MEC.

   Few medical conditions are considered cate-
gory 4, and these largely pertain to estrogen- 
containing hormonal contraceptive methods and 
their potential effect on cardiovascular health and 
thromboembolic disease (Table  1.4 ). The recom-
mendation of a contraceptive method for a cate-
gory 4 condition is rare, as in the case of a patient 
with breast cancer and tamoxifen therapy, and 
should be left to a specialist. Clinicians may con-
sult the chapters in this book for examples of when 
this may be appropriate for various conditions.

   For fertility awareness-based methods, the 
CDC MEC use a different classifi cation system 
(Table  1.5 ), since no medical conditions would 
be worsened with fertility awareness-based 
method use. However, certain conditions may 
make fertility awareness-based methods more 
diffi cult to use, and the CDC MEC provide guid-
ance on this topic.

   An important point to keep in mind is that the 
CDC MEC guidelines are based on evidence 

regarding safety, and they do not take effectiveness 
into account. These guidelines are meant to assist 
in making contraceptive recommendations that 
should also take into consideration individual 
clinical circumstances.  

    Assessing a Patient’s Medical 
Eligibility 

 Clinicians should be aware that assessing a 
woman for eligibility for a specifi c contracep-
tive can be done primarily by taking a detailed 
medical history. Formal screening for all pos-
sible category 3 or 4 conditions in a woman 
who is interested in a specifi c method is expen-
sive, unnecessary, and acts as an additional 
barrier to accessing effective contraception. 
The CDC Selected Practice Recommendations 
(SPR), published in 2013, provide guidance 
regarding the circumstances under which 
screening should take place [ 4 ]. For example, 
women with complicated diabetes are consid-
ered category 3 or 4 for CHCs, depending on 
the severity of their disease. However, accord-
ing to the CDC SPR, screening for diabetes for 
any woman interested in starting hormonal 
contraceptives is not necessary because of the 
low prevalence of undiagnosed diabetes among 
reproductive-aged women, and the high likeli-
hood that women with complicated diabetes 
would have already been diagnosed prior to 
presenting for contraceptive counseling. 
Although hormonal contraceptives can have 
some adverse effects on glucose metabolism in 
diabetic women, the overall clinical effect is 
minimal, and so requiring screening for diabe-
tes prior to starting hormonal contraception is 
not recommended. 

 Additional testing for category 3 or 4 condi-
tions via advanced exam or diagnostic tests is 
generally not necessary, and should only be done 
if history-taking yields information that requires 
further investigating. For example, a woman who 
reports a history of systemic lupus erythematosus 
would require testing for antiphospholipid anti-
bodies before initiating combined hormonal 
contraceptives. Further details are described in 

   Table 1.3    Categories of medical eligibility criteria for 
contraceptive use   

 Category 1  A condition for which there is no restriction 
for the use of the contraceptive method 

 Category 2  A condition for which the advantages of 
using the method generally outweigh the 
theoretical or the proven risks 

 Category 3  A condition for which the theoretical or 
proven risks usually outweigh the 
advantages of using the method. Use of this 
method is not usually recommended unless 
other more appropriate methods are not 
available or acceptable 

 Category 4  A condition that represents an unacceptable 
health risk if the contraceptive method is used 

  Adapted from [ 11 ]  

1 Patient Assessment and Counseling for Contraceptive Care
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   Table 1.4    Category 4 conditions that pose an unacceptable health risk for use of a specifi c contraceptive   

 Contraceptive method  Condition  Subcategory 

 Combined hormonal 
contraceptives 

 Smoking  Age ≥35 yo, ≥15 cigarettes/day 
 Multiple risk factors for arterial 
cardiovascular disease 

 – 

 Hypertension  Systolic ≥ 160 mmHg or diastolic ≥ 100 mmHg 
 Vascular disease 

 Deep venous thrombosis (DVT)/
pulmonary embolism (PE) 

 Higher risk for recurrent DVT/PE (≥1 risk 
factors) 
 Active DVT/PE 
 DVT/PE and established on anticoagulant therapy 
for ≥3 mo: Higher risk for recurrent DVT/PE 
(≥1 risk factors) 
 Major surgery with prolonged immobilization 
 Known thrombogenic mutations 

 Current and history of ischemic 
heart disease 

 – 

 Stroke  – 
 Valvular heart disease  Complicated (pulmonary hypertension, risk for 

atrial fi brillation, history of subacute bacterial 
endocarditis) 

 Peripartum cardiomyopathy  Normal or mildly impaired cardiac function <6 mo 
 Moderately or severely impaired cardiac function 

 Systemic lupus erythematosus  Positive (or unknown) antiphospholipid antibodies 
 Migraines  Without aura ≥35 yo (continuation only) 

 With aura any age (initiation and continuation) 
 Current breast cancer  – 
 Diabetes  Severe nephropathy/retinopathy/neuropathy 

 Other severe vascular disease or diabetes of 
>20-year duration 

 Viral hepatitis  Severe acute or fl are episode 
 Severe cirrhosis  – 
 Liver tumors  Hepatocellular adenoma 

 Malignant liver tumors 
 Complicated solid organ transplant  – 

 Progestin-only 
contraceptives (not 
including LNG-IUD) 

 Current breast cancer  – 

 Intrauterine device  Current pregnancy  – 
 Puerperal sepsis  – 
 Immediate postseptic abortion  – 
 Unexplained vaginal bleeding 
(initiation only) 

 – 

 Gestational trophoblastic disease  Persistently elevated HCG levels or malignant 
 Cervical cancer  Awaiting treatment (initiation) 
 Current breast cancer 
(LNG-IUD only) 

 – 

 Endometrial cancer (initiation only)  – 

(continued)

M.Y. Hou and E. Micks
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the “Initiating a New Method of Contraception” 
section of this chapter, in the subsequent chapters 
of this book for specifi c medical conditions, 
and in the CDC SPR (found at   http://www.cdc.
gov/reproductivehealth/UnintendedPregnancy/
USSPR.htm    ). 

 The following are clinical scenarios to help 
you understand how to use the CDC MEC to 
determine the safety of a particular method for 
your patient, or to select an array of safe contra-
ceptive options for her. 

    Initiating a Method 

    Clinical Scenario 1 
 A 32-year-old healthy woman who had an 
uncomplicated vaginal delivery 2 days ago is 
interested in restarting COCs. She is breast-
feeding and plans to do so for about a year 
(Table  1.6 ).

   Whether she is breastfeeding or not, her status 
on postpartum day 3 is considered category 3 for 
COCs due to the elevated risk of thrombosis dur-
ing the postpartum period. She should consider 
alternate methods until at least 1 month postpar-
tum if she is still breastfeeding, or 21 days if she 
is not, and may then safely switch to COCs. The 
CDC MEC recommendations were updated in 
2011 to include considerations for other risk fac-
tors for thrombotic events during the postpartum 
period [ 13 ].   

    Continuing a Method 

 For certain contraceptive methods, recommenda-
tions are subdivided into two CDC MEC subcat-
egories: initiation (I) of a new contraceptive 
method and continuation (C) of a currently used 
contraceptive method. If a woman develops a 
health condition while using a contraceptive 
method, then her risk profi le may be different, 

   Table 1.5    Categories of medical eligibility criteria for 
fertility awareness-based contraceptive methods   

 A = Accept  No medical reason to deny the particular 
method to a woman in this circumstance. 

 C = Caution  The method can be normally provided in 
a routine setting but with extra 
preparation and precautions. 

 D = Delay  Use of this method should be delayed 
until the condition is evaluated or 
corrected. Alternative temporary methods 
of contraception should be provided. 

  Adapted from [ 11 ]  

 Contraceptive method  Condition  Subcategory 

 Distorted uterine cavity that 
interferes with IUD insertion 

 – 

 Pelvic infection  Current pelvic infl ammatory disease (initiation only) 
 Current purulent cervicitis or chlamydial 
infection or gonorrhea (initiation only) 
 Pelvic tuberculosis (initiation only) 

 Barrier methods  High risk for contracting HIV 
(spermicide, ±diaphragm/cap) 

 – 

  Adapted from [ 11 ]  

Table 1.4 (continued)

   Table 1.6    Scenario 1   

 Postpartum 
 Combined hormonal 
contraceptives 

 Breastfeeding 

 <1 month postpartum  3 
 ≥1 month postpartum  2 
 Non-breastfeeding 

 <21 days postpartum  3 
 >21 days postpartum  1 

  Adapted from [ 11 ]  

1 Patient Assessment and Counseling for Contraceptive Care
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and so the recommendation for continuation 
should be followed. 

    Clinical Scenario 2 
 A 24-year-old woman who was started on COCs 
5 months ago now presents with worsening head-
aches. Prior to initiating contraception, she had 
mild infrequent headaches with no associated 
symptoms. In the last 3 months, her headaches 
have become regular and more severe. They are 
now associated with nausea and photophobia, 
which drive her to dark, quiet places to alleviate 
some of her symptoms. She denies any auras 
(Table  1.7 ).

   Although this patient was safe to initiate 
COCs with her non-migrainous headache history 
(category 1), her headaches have since developed 
migrainous characteristics. The initiation of a 
COC is considered relatively safe with migraines 
at her age (category 2), but since she has devel-
oped these migraines since starting the pills, she 
is now considered category 3 for continuing with 
this method. She should be counseled to switch 
to a different method at this point, unless another 
method is not available or acceptable to her. If 
this patient had also developed any associated 
auras with her migraines, continuing COCs 
would be considered an unacceptable health risk, 
or category 4. Clinicians may consult Chap.   7     for 
further details. 

   If a Patient Has Two or More Medical 
Conditions 
 A patient may present with two or more medical 
conditions that have implications for her contra-
ceptive choices. Although the effort to unify vari-
ous recommendations may seem challenging, 
combining multiple CDC MEC categories for 
different conditions can often be straightforward. 
Generally, the condition with the highest cate-
gory number will dictate the safety of a contra-
ceptive choice for a patient.   

    Clinical Scenario 3 
 A 28-year-old obese woman smokes a quarter 
pack of cigarettes (fi ve cigarettes) per day. She 
underwent bariatric surgery via laparoscopic gastric 
banding 1 year ago. Her blood pressure today is 

144/88; at her primary care visit 3 months ago, 
her blood pressure was 138/90. She wants to use 
the contraceptive vaginal ring (Table  1.8 ).

   Since the patient is less than 35 years old, 
smoking and obesity are each considered cate-
gory 2 for the contraceptive vaginal ring. A 
restrictive bariatric surgery procedure is category 
1. However, she can be given a diagnosis of 
hypertension based on her elevated blood pres-
sure at two visits, which is considered a category 
3 condition for this method. Thus, this patient as 
a whole should be considered a woman with a 
category 3 condition for the ring. She may use the 
ring if and only if she has access to no other alter-
natives or will accept no other alternatives. This 
patient should be carefully counseled about the 
risks and benefi ts of using the ring compared to 
other methods. In many cases, with proper coun-
seling, the patient may accept an alternative 
method that is not only safer (category 2 or less 
for all her conditions), but also more effective, 
such as the implant or the IUD.  

    Clinical Scenario 4 
 A 23-year-old woman with a history of end-stage 
renal disease due to systemic lupus erythematosus 

   Table 1.8    Scenario 3   

 Contraceptive vaginal 
ring (combined 
hormonal method) 

 Age <40 yo  1 
 Smoking <35 yo  2 
 Hypertension: systolic 
140–159 or diastolic 90–99 

 3 

 Obesity  2 
 Bariatric surgery: restrictive  1 

  Adapted from [ 11 ]  

   Table 1.7    Scenario 2   

 Combined hormonal 
contraceptives 

 Initiation  Continuation 

 Headaches: non-migrainous  1  2 
 Migraine without aura, 
<35 yo 

 2  3 

 Migraine with aura, 
any age 

 4  4 

  Adapted from [ 11 ]  

M.Y. Hou and E. Micks
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underwent a renal transplant 2 months ago. 
Laboratory analysis is negative for antiphospho-
lipid antibodies. Her hypertension persisted after 
her transplant, but is well controlled with lisinopril. 
She is interested in effective contraception because 
she has been counseled to wait at least 1 year after 
her transplantation before attempting pregnancy, 
which she desires to do within the next 2 years. She 
is taking mycophenolate (CellCept), a known 
teratogen, to prevent organ rejection (Table  1.9 ).

   This patient’s controlled hypertension is consid-
ered category 3 for CHCs, so these are not recom-
mended unless she cannot or will not accept any 
other method. All other methods are considered 
medically safe for her to use. However, since they 
do not provide equal effectiveness, these methods 
should not be recommended equally. Pregnancy 
would be very high risk for her at this time, so she 
needs highly effective contraception. Of these safe 
methods, the implant and IUDs would be signifi -
cantly preferable to progestin- only pills and barrier 
methods based on their effectiveness. 

 Careful consideration is required to evaluate 
more complicated medical conditions and clini-
cal scenarios, as this book will describe in the 
subsequent chapters. However, clinicians should 
feel reassured that most contraceptives are safe in 
most medical conditions, without the need for an 
extensive work-up prior to initiation.    

    General Approach to Contraceptive 
Counseling 

 Gynecologists and reproductive health care pro-
viders are often the fi rst to discuss pregnancy and 
contraception with women. However, pregnancy 

has profound health and social implications for 
all women, and thus primary care and specialty 
providers who have patients of reproductive age 
should regularly assess pregnancy intention and 
discuss family planning. Contraceptive counsel-
ing is a critical component of preventive health 
care, and must not be limited to those women 
actively seeking contraception. Establishing 
reproductive goals is of paramount importance 
for women with medical conditions. Such women 
may have limited options for safe and effective 
contraception, may be taking teratogenic medica-
tions, or may face serious health consequences if 
unintended pregnancy occurs. Optimal opportunities 
for assessment of pregnancy intention and 
contraceptive counseling include preventive vis-
its, annual examinations, and prenatal care visits. 
In addition, these topics must be addressed at any 
visit in which a woman is given a new diagnosis 
or medication that may affect the safety of her 
current or desired method of contraception (such 
as a woman on combined oral contraceptives 
who is newly diagnosed with hypertension), or if 
a new diagnosis or medication could affect her 
fertility or the safety of pregnancy. These inter-
ventions are important in the preconception care 
paradigm established by the CDC, since improv-
ing a woman’s health before conception can 
improve pregnancy outcomes for women and 
infants [ 14 ]. 

 Patients have a wide variety of personal 
beliefs, experiences, goals, and motivations that 
they bring to their health care visits, and contra-
ceptive decision making is complex. Nonetheless, 
contraceptive counseling works. Patients who 
receive contraceptive counseling are more likely 
to use contraception [ 15 ]. When women receive 

   Table 1.9    Scenario 4   

 CHC (COC/P/R)  POP  Injection  Implant  LNG- IUD   Cu-IUD  Barrier 

 Systemic lupus erythematosus: 
negative for antiphospholipid 
antibodies 

 2  2  2  2  2  1  1 

 Solid organ transplant: 
uncomplicated 

 2  2  2  2  2  2  1 

 Hypertension: adequately 
controlled 

 3  1  2  1  1  1  1 

  Adapted from [ 11 ]  
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contraceptive counseling that highlights the most 
effective methods, they are highly likely to use 
such effective methods, particularly when barri-
ers such as cost and access are removed [ 16 ]. 
Some patients may be ambivalent about preg-
nancy or resistant to contraceptive counseling. 
However, as with other preventive topics such as 
smoking cessation, contraceptive education and 
counseling by health care providers have positive 
impacts on behavior [ 17 ]. 

 Because of the potential health implications 
of a patient’s contraceptive choice, health care 
providers should approach contraceptive coun-
seling in a standardized fashion, emphasizing 
the most effective methods that are medically 
appropriate. Contraceptive specialists often use 
the analogy of a cardiologist prescribing medi-
cations to a patient with high blood pressure. In 
this setting, few physicians would present all 
available medications equally, regardless of the 
effi cacy in clinical trials, and then simply ask 
the patient to choose. Similarly, patients should 
know that some methods of contraception work 
better than others. Providers should feel com-
fortable making strong recommendations while 
using an evidence-based approach and avoiding 
their personal biases or anecdotes regarding 
methods. 

    Step 1: Review All Medically Eligible 
Methods, Emphasizing the Most 
Effective Options 

 After a patient has been assessed for medical eli-
gibility, she must be informed of all available 
safe options, with emphasis on the most effective 
methods. This is particularly important for a 
patient who comes to the visit requesting a spe-
cifi c method. Many women make assumptions 
regarding contraceptive methods or have received 
erroneous information from family, friends, and 
other nonmedical sources such as the Internet. 
Clinicians should take the time to explore the rea-
sons for a woman’s desired method and educate 
her about more effective options that she may not 
be aware of or has not considered. 

 Many health care providers, particularly those 
who provide specialty care outside the realm of 
women’s reproductive health, are not trained in 
procedures such as IUD placement, contraceptive 
implant insertion, or permanent sterilization. 
However, an individual provider’s lack of experi-
ence with and access to these procedures should 
not affect contraceptive recommendations. Women 
who select these methods can be referred to other 
providers. However, they must be instructed to use 
another contraceptive as a bridging method while 
awaiting referral. When contraceptive provision is 
delayed, as is often seen in the postpartum and 
post-abortion settings, many women either fail to 
return for contraception or become pregnant in the 
interim. Providers have a duty to help women 
develop a feasible contraceptive plan that starts on 
the day of their visit [ 18 ,  19 ].  

    Step 2: Discuss Future 
Pregnancy Plans  

 Patients should be queried regarding interest in 
future childbearing and planned pregnancy tim-
ing or birth spacing. In general, shorter acting 
methods are preferable for women who are plan-
ning to conceive within a year. Long-acting 
reversible contraceptive (LARC) methods such 
as the IUDs and contraceptive implant generally 
provide more effective pregnancy prevention, but 
may be less appealing to some women due to 
procedural discomfort and higher up-front costs. 
However, the IUD and contraceptive implant are 
highly cost-effective after just 1 year of use [ 20 , 
 21 ]. All women should be assured that these 
methods can easily be removed at any time for 
any reason, with rapid return to fertility [ 22 ]. In 
fact, all contraceptive methods have a rapid return 
to fertility except for DMPA, which has a mean 
return to ovulation of 10 months [ 23 ,  24 ]. Thus, 
an individual’s possible desire for pregnancy 
within 1 year should not preclude the use of these 
LARC methods, especially for women with med-
ical comorbidities. 

 Conversely, women who do not desire future 
fertility should also be counseled regarding 

M.Y. Hou and E. Micks



11

permanent methods, including vasectomy and 
tubal occlusion. Providers should emphasize that 
there are reversible alternatives to sterilization 
that are equally or more effective, such as the 
IUD and implant, which may also have noncon-
traceptive benefi ts that sterilization cannot pro-
vide. Women considering permanent methods 
should be counseled regarding the risk of regret, 
which varies depending on several factors but is 
higher among women less than age 30 [ 25 ].  

    Step 3: Consider Adherence 
Behaviors 

 Contraceptive adherence is a critical aspect of 
counseling. Most women have a reasonable 
assessment of what they can manage, given their 
history and prior use. It is important to help 
patients realistically decide which method they 
can use consistently and correctly. Any gap 
between perfect-use and typical-use failure rates 
should be clearly described. 

 In general, patients should be counseled 
regarding the typical-use failure rates. Those who 
opt for user-dependent methods should be 
informed that effectiveness depends on how con-
sistently the method is used. Many patients have 
a diffi cult time understanding a chart such as 
Table  1.1  on the perfect- versus typical-use effec-
tiveness, but have an easier time comparing 
effectiveness when contraceptive methods are 
illustrated and arranged in contraceptive 
 effectiveness tiers from least effective to most 
effective (Fig.  1.2 ). Clinicians have found the 
accompanying contraceptive counseling tool and 
other similar charts helpful during counseling.

   In the case of COCs, women need to know that 
effectiveness decreases if they miss pills or delay 
starting a new pill cycle. It is important to put the 
long-term magnitude of this risk in perspective: 
preventing pregnancy for 3 years requires a woman 
to take over a 1,000 pills. Almost everyone forgets 
to take medications as instructed from time to 
time. But in the case of contraceptives, a woman 
risks unintended pregnancy if she misses her pills, 
which is a much greater health consequence than 

that of the occasionally missed cholesterol-lowering 
pill. Because of this risk, reproductive health pro-
fessionals have been moving away from recom-
mending COCs in favor of the more effective 
LARC methods as fi rst-line contraceptive methods 
for nearly all women, including adolescents and 
nulliparous women.  

    Step 4: Weigh the Noncontraceptive 
Benefi ts and Bleeding Profi les 

 For women with chronic medical conditions, 
choice of contraceptive method may depend 
more on noncontraceptive factors (potential side 
effects, medication interactions, and uterine 
bleeding profi le) than on effi cacy, convenience, 
or other characteristics. For instance, in a woman 
with catamenial epilepsy (i.e., seizures that 
increase in frequency or severity during menses), 
DMPA may be a preferred option because it may 
increase the seizure threshold while also leading 
to amenorrhea [ 26 ,  27 ]. This discussion is also an 
opportunity to review the many health benefi ts of 
contraceptives, even for women with certain 
medical conditions. These benefi ts vary consider-
ably by method and may be of short term, such as 
a reduction in acne and decreased dysmenorrhea, 
or of long term, such as decreased risk of ovarian 
or uterine cancer. Patients can decide how 
important these factors are for their particular 
situation. 

 The uterine bleeding profi le of contraceptive 
methods, particularly hormonal methods, must 
be highlighted because menstrual blood loss may 
affect the health status of women with certain 
medical problems. For instance, decreased blood 
loss with menses or amenorrhea may be benefi -
cial in women with anemia or on anticoagulation 
therapy. For some women, however, changes in 
menstruation or the cessation of uterine bleeding 
may be unacceptable. Bleeding irregularity is an 
important cause for early discontinuation of 
contraceptive methods [ 28 ]. Proper counseling 
prior to method initiation will provide realistic 
expectations of a contraceptive method and 
potentially improve contraceptive continuation.  

1 Patient Assessment and Counseling for Contraceptive Care
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    Step 5: Assess Need for Dual 
Protection 

 Clinicians must assess the risk of exposure to 
sexually transmitted infections (STIs) among 
patients who are initiating contraception. For 
patients who engage in sexually risky behaviors, 
such as those who are not in mutually monoga-
mous relationships, have a new partner, or have 
multiple partners, dual-protection strategies 
should be considered. Male condoms must be 
used with every act of intercourse for optimal STI 
prevention, but should not be used as a sole con-
traceptive method due to their high contraceptive 

failure rates with typical use. Combining con-
doms with another form of contraception is an 
excellent strategy for maximizing contraceptive 
effi cacy and preventing STIs.   

    Initiating a New Method 
of Contraception 

 When initiating a contraceptive method, most 
women do not require any additional evaluation. 
However, clinicians should assess contraceptive 
needs in the context of other health matters. In 
healthy patients, most components of routine 

  Fig. 1.2    Effectiveness of family planning methods. Reprinted from [ 34 ]       
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health maintenance such as blood pressure 
assessment, weight, lipid panel, Pap test, and 
breast exam are not necessary for contraception 
commencement, but may be performed if other-
wise indicated. Importantly, clinicians should not 
hold contraceptive provision hostage to other 
health maintenance recommendations. Women 
should not be denied contraception if they decline 
health maintenance exams or are noncompliant 
with other care recommendations. 

 The CDC SPR can provide guidance on how 
to initiate contraceptive methods and how to 
manage common issues that arise, in addition to 
screening recommendations as described earlier 
[ 4 ]. Similarly to the MEC, the SPR were adapted 
from WHO guidelines, but are tailored to the US 
medical practice. While the MEC describe which 
patients can safely use the various methods of 
contraception, the SPR provide guidance on 
actual use of the methods: how to initiate and 
optimally use methods of contraception, manage-
ment of common side effects and problematic 
bleeding profi les, when to initiate methods in cer-
tain clinical settings, and when it is appropriate to 
discontinue contraception. The SPR also counsel 
on ways to optimize contraceptive use in special 
patient populations including adolescents. The 
SPR document can be found at   http://www.cdc.
gov/reproductivehealth/UnintendedPregnancy/
USSPR.htm    . 

    Ensuring That a Woman Is Not 
Pregnant 

 Prior to initiating any method of contraception, it 
is important to assess for possible pregnancy by 
taking a menstrual history, inquiring about recent 
sexual intercourse, and assessing the current use 
of contraception (Table  1.10 ). If pregnancy can-
not be reasonably ruled out by the patient’s his-
tory, urine pregnancy tests can be used, but may 
be limited due to the interval between fertiliza-
tion and HCG detection within the urine. It gen-
erally takes more than 2 weeks after ovulation 
before a negative urine or serum pregnancy test 
can effectively rule out pregnancy, due to the 

time it takes for a fertilized egg to implant in the 
uterus and produce detectable levels of HCG. Of 
note, human chorionic gonadotropin (HCG) is 
typically detectable in blood and urine for several 
weeks after a spontaneous or an induced abortion 
or delivery.

   Most contraceptive methods can be initiated 
immediately even if there is uncertainty regarding 
possible pregnancy. There is no evidence that 
methods such as CHCs or progestin-only methods 
are harmful to a developing fetus [ 29 ]. If the bene-
fi ts of immediate contraceptive initiation outweigh 
any theoretical risks, clinicians may recommend 
that a patient start the method and check a urine 
pregnancy test 2–4 weeks later. Same-day initiation 
of contraception, originally developed with COCs, 

   Table 1.10    Using the SPR when initiating a contracep-
tive method   

 SPR provides the following guidelines for each 
contraceptive method: 
 – Timing of initiation 
 – Need for backup contraception after initiation 
 – Special considerations: 
   – Amenorrhea (not postpartum) 
   – Postpartum (breastfeeding) 
   – Postpartum (not breastfeeding) 
   – Postabortion (spontaneous or induced) 
   – Switching from another contraceptive method 
 –  Examinations and tests needed before initiation of 

the method ( varies by method ) 
   – Weight (BMI) 
   – Bimanual examination and cervical inspection 
   – Blood pressure 
   – Glucose 
   – Liver enzymes 
   – Clinical breast examination 
   –  Other screening: testing for cervical intraepithelial 

neoplasia or cervical cancer, HIV or other STDs, 
hyperlipidemia, anemia, thrombogenic mutations 

 – Routine follow-up after method initiation 
 – Bleeding irregularities 
   – Spotting or light bleeding 
   – Heavy or prolonged bleeding 
   – Amenorrhea 
 –  Additional guidelines provided for specifi c 

methods: management of missing IUD strings, 
timing of repeat injection, number of pill packs to 
provide, missed or late doses 
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can initially improve continuation rates of 
hormonal contraception [ 30 – 32 ]. Although this 
advantage disappears over time, “quick start” ini-
tiation can be applied to initiation of nearly any 
hormonal contraceptive method. 

 IUDs, on the other hand, can lead to serious 
complications if placed during pregnancy. 
According to the SPR, clinicians must ensure that 
patients are not pregnant before placing the 
device. Once a clinician is reasonably certain that 
a woman is not pregnant, IUDs can be safely initi-
ated at any time of the menstrual cycle [ 33 ]. 

 As noted above, all methods of contraception 
can be initiated immediately, at any time in the 
menstrual cycle, provided that the clinician can 
be reasonably certain that the patient is not pregnant. 
If a patient is switching from another method, 
there should be no break prior to initiating a new 
method. Waiting for onset of menses prior to con-
traceptive initiation is unnecessary and possibly 
harmful as it creates an unnecessary barrier to 
contraceptive provision. In the case of IUD place-
ment, clinicians do not need to wait until men-
struation to place an IUD, as there is no evidence 
that menstruation increases the rate of successful 
placement. 

 Routine physical examination and screening 
laboratory studies are not recommended prior to 
initiating most contraceptive methods. Exceptions 
include CHC and IUD initiation. Prior to initia-
tion of CHC, blood pressure should be measured 
(either by a health care provider or in a  nonclinical 
setting such as a pharmacy) to screen for hyper-
tension. Prior to IUD placement, clinicians 
should perform bimanual examination and 
inspect the cervix. This practice allows clinicians 
to assess for uterine size and position, and for 
certain cervical or uterine conditions that may 
make IUD placement unsafe. Measuring weight 
prior to initiation of hormonal methods is sug-
gested, but not medically necessary, in order to 
detect any subsequent changes in weight and aid 
in future counseling. 

 Routine follow-up is not necessarily required 
after initiation of any contraceptive method, 
though a woman should be advised to contact her 
clinician if problems arise or if she is considering 
discontinuing or switching her method. At routine 

health visits, including those scheduled with 
other clinicians, each patient should be assessed 
for changes in health status or the use of new 
medications that may not be compatible with her 
current contraceptive method according to the 
MEC. In addition, particular medical conditions 
may warrant additional follow-up with the use of 
certain contraceptive methods. Details regarding 
follow-up recommendations for various medical 
conditions can be found in the corresponding 
chapters of this book. 

 Despite the potential interaction between 
medical conditions and certain contraceptive 
methods as described in the MEC, such condi-
tions have generally low prevalence and do not 
justify routine screening of healthy patients, for 
example, for hyperlipidemia or thrombophilia. 
The high costs of screening, and additional barriers 
that these tests would represent for women seeking 
contraception, outweigh any marginal increase in 
safety. However, women with medical problems 
require individualized counseling and assess-
ment. If there is clinical suspicion for a condition 
that would cause a contraceptive method to be 
risky, then screening may be indicated. 

 This book, when used in conjunction with the 
CDC publications, provides thorough guidance 
for clinicians who care for women with complex 
medical conditions. Once they have the willing-
ness and ability to offer safe and effective contra-
ception, clinicians can help patients achieve their 
reproductive goals while maximizing their health 
and well-being.      
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           Introduction 

    Early twentieth-century physicians recognized 
cardiac disease as an indication for contraception 
and sterilization out of concern for high mater-
nal mortality rates. Though contraceptive meth-
ods were largely illegal at the time, physicians 
were able to prescribe contraception for women 
with medical conditions such as cardiac disease 
[ 1 ]. Whereas early twentieth-century physicians 
pain ted cardiac disease risk in pregnancy with 
broad strokes, contemporary physicians take a 
more nuanced approach to risk stratifi cation. 
This type of approach is essential to appropri-
ately counsel high-risk women to prevent unin-
tended pregnancy and to avoid inappropriate 
recommendations for termination of pregnancy 
in women with conditions that pose little or no 
pregnancy risk. 

 Reproductive health for women with cardiac 
disease is becoming an increasingly important 
topic because the prevalence of cardiac disease in 

reproductive-aged women is on the rise. Berg 
et al. compared national intrapartum maternal 
morbidity rates in 1993–1997 and 2001–2005 
and found that 33,800 women with cardiac 
 disease (distinct from chronic hypertension) 
delivered per year during the 2001–2005 period 
[ 2 ]. Data from Washington State demonstrated a 
224 % increase in the proportion of births to 
women with heart disease (congenital and 
acquired) between 1987–1994 and 2002–2009 
[ 1 ]. Increases in acquired heart disease in 
reproductive- age women refl ect rising rates of 
obesity, diabetes, and advanced maternal age, 
while increases in maternal congenital heart dis-
ease are largely attributed to medical and surgical 
advancements for these conditions that allow 
women to live longer and reproduce [ 1 ,  2 ]. 

 The rise in maternal cardiac disease has 
 signifi cant maternal, perinatal, and neonatal 
implications. In their evaluation of “near-miss” 
maternal mortality, Small et al. identifi ed mater-
nal cardiac disease as the leading cause of ICU 
admission (36 %) [ 3 ]. Compared to women with-
out these conditions, women with chronic heart 
disease (including congenital heart disease, isch-
emic heart disease, heart failure, or pulmonary 
hypertension) are more likely to experience a 
maternal death, small-for-gestational age neo-
nate, or perinatal or postnatal death [ 1 ]. 

 The increased prevalence and the associated 
sequelae of heart disease in reproductive-aged 
women should motivate practitioners of diverse 
specialties to have an appreciation of the impor-
tance of appropriate contraceptive management 
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for these women. In this way, we can help women 
with cardiac disease avoid unintended preg-
nancies and/or optimize preconception cardiac 
health. Despite the important role of contracep-
tion for women with heart disease, there is lim-
ited published literature regarding contraceptive 
safety and effi cacy in this population and even 
fewer prospective studies on this topic [ 4 ]. In this 
chapter, we focus on contraceptive management 
for women with cardiac disease. We present an 
over view of cardiovascular physiology in preg-
nancy and cardiac risks associated with 
 pregnancy. We go on to present the available evi-
dence regarding contraceptive safety for women 
with cardiac disease. Cardiac conditions are pre-
sented according to a hybrid pregnancy risk strat-
ifi cation schema. We conclude with a discussion 
of challenges and models of contraceptive care 
for women with cardiac disease and suggestions 
for future areas of research.  

    Reproductive Counseling 
Experiences of Women 
with Cardiac Disease 

 In light of the complexity of pregnancy and con-
traceptive management of women with cardiac 
disease, appropriate contraceptive counseling for 
these women is extremely important. Gaps exist 
in the reproductive health care of women with 
cardiac disease. Reid et al. conducted a survey of 
16–20-year-olds with moderate-to-complex con-
genital heart disease and found that 14 % of ado-
lescents (16–18-year-olds) and 48 % of young 
adults (19–20-year-olds) had been sexually active 
in the past 3 months. 36 % of sexually active 
young adults engaged in risky sexual behavior 
including having two or more sexual partners in 
the past 3 months and using drugs or alcohol at 
least sometimes before sex [ 5 ]. 

 An assessment of adults with congenital heart 
disease found that 23 % had concerns about 
 contraception and 28 % had concerns about preg-
nancy. Furthermore, 22 % had unanswered ques-
tions regarding contraception and 36 % had 
unanswered questions regarding pregnancy [ 6 ]. 
A German survey found that 20 % of women with 

congenital heart disease who were contracepting 
were using a contraindicated method and that 
28 % of sexually active women with high- risk 
conditions were not using contraception. Overall, 
43 % of women reported not receiving contracep-
tive counseling and 48 % reported not receiving 
information regarding pregnancy- related risks 
attributed to their condition [ 7 ]. 

 These gaps in reproductive health counseling 
highlight the need to develop counseling 
approaches for this population. The American 
College of Obstetricians and Gynecologists 
(ACOG) recommends an initial gynecology visit 
for adolescents between 13 and 15 years of age 
[ 8 ]. The early initiation of a relationship with a 
women’s health provider is especially important 
for girls and young women with cardiac disease 
to introduce concepts such as safe contraception, 
pregnancy risks, and how to optimize pre- 
pregnancy health. While the clinician should be 
aware of the potential to overwhelm adolescents 
with reproductive health information, it is impor-
tant to initiate these discussions prior to the onset 
of sexual activity. Ensuring a positive relation-
ship between the patient and her women’s health 
provider requires a good patient-clinician rap-
port, which is usually developed gradually and 
over time.  

    Hemodynamic Changes Associated 
with Pregnancy and Cardiovascular 
Implications 

 Pregnancy results in major cardiovascular adapta-
tions, which can precipitate signifi cant morbidity 
and mortality in women with cardiovascular dis-
ease. Cardiac output increases by as much as 
50 % due to increased blood volume (increased 
preload), increased stroke volume, increased 
heart rate, and decreased peripheral resistance 
(decreased afterload). The increase in plasma vol-
ume exceeds the increase in hemoglobin, resulting 
in the “physiologic anemia” of pregnancy. Increased 
blood volume can be problematic for women 
with left ventricular dysfunction. Mater nal heart 
rate typically increases and is respon sible for 
maintaining cardiac output later in pregnancy. 
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Tachycardia may increase the risk of arrhythmia 
and impair ventricular fi lling, which can be chal-
lenging for women with obstructive lesions such 
as mitral stenosis [ 9 ]. Left ventricular ejection 
fraction increases a small amount [ 10 ]. Left ven-
tricular end-diastolic blood pressure remains 
 normal, and systemic vascular resistance (SVR) 
decreases [ 11 ]. Systolic blood pressure (BP) begins 
to decrease at 7 weeks’ gestation, nadirs mid- 
pregnancy, and gradually returns to or exceeds 
 pre-pregnancy levels at the end of pregnancy. 

 Labor and delivery result in additional 
increases in cardiac output requirements. Uterine 
contractions can transfer 300–500 mL volume 
into the general circulation, increasing preload. 
Pain and anxiety increase sympathetic tone lead-
ing to elevations of heart rate (HR) and blood 
pressure. Maternal pushing efforts further increase 
cardiac output. Immediately postpartum, cardiac 
output continues to rise due to autotransfusion of 
blood from the uterus coupled with improved 
venous return from relief of inferior vena cava 
compression [ 12 ,  13 ]. This autotransfusion can 
exacerbate volume overload in women at risk of 
right or left heart failure. Postpartum, hemody-
namic changes rapidly return to baseline with the 
substantial normalization within 2 weeks [ 12 ]. 

 Pregnancy is a hypercoagulable state resulting 
in the increasing propensity for thromboembolic 
complications. This may be especially important 
for women predisposed to thrombosis such as 
women with a history of mitral stenosis, pros-
thetic valves, or congenital heart disease [ 14 – 16 ]. 
Alterations in glucose metabolism and choles-
terol levels secondary to hormonal shifts may 
increase the risk of ischemic events [ 17 ,  18 ]. Phy-
sio logic changes in pregnancy can affect the bio-
availability of cardiovascular drugs, and potential 
teratogenicity may lead to confl icting maternal-
fetal risk-benefi t ratios.  

    Schema for Risk Stratifi cation 

 Cardiac conditions are presented throughout this 
chapter according to a hybrid risk stratifi cation 
schema. Several larger prospective studies iden-
tify maternal cardiac risk factors in pregnancy. 

Siu and colleagues prospectively followed 562 
women with cardiovascular disease through 599 
pregnancies (CARPREG study) to identify risk 
factors associated with adverse outcomes. Major 
risk factors for adverse pregnancy outcomes 
included a history of prior cardiac event (heart 
failure, transient ischemic attack/cerebrovascular 
accident prior to pregnancy, or arrhythmia); 
New York Heart Association (NYHA) functional 
class III or IV at baseline (Table  2.1 ) or cyanosis; 
history of left heart obstruction (aortic stenosis, 
mitral stenosis, or left ventricular outfl ow tract 
obstruction); and reduced systemic ventricular 
function (ejection fraction  <  40 %) [ 19 ]. Similar 
approaches have been utilized in other studies 
with additional risk factors identifi ed including 
the presence of a mechanical valve prosthesis, 
moderate-to-severe valvular regurgitation, cyanotic 
congenital heart disease, use of cardiac medi-
cations prior to pregnancy, and smoking history 
[ 2 ,  15 ,  20 – 23 ].

   In order to help guide clinicians in appropriate 
counseling and management of contraception for 
women with heart disease, a multidisciplinary 
group of cardiologists, maternal-fetal medicine 
obstetricians, family planning physicians, and 
obstetric anesthesiologists convened in Britain to 
form a working group on pregnancy and contracep-
tion for women with heart disease [ 24 ]. The aim of 
this working group was to adapt the World Health 
Organization’s (WHO) Medical Eligibility Criteria 
for Contraceptive Use to incorporate specifi c car-
diovascular conditions not previously addressed. In 
addition, using the same classifi cation scheme, the 

   Table 2.1    New York Heart Association Functional 
Classifi cation   

 Functional class  Symptoms 

 I  No limitations of physical activity. 
 II  Mild limitations of physical activity. 

Ordinary activity results in dyspnea, 
fatigue, and palpitations. 

 III  Marked limitations of physical 
activity. No symptoms at rest but 
less than ordinary activity results in 
dyspnea, fatigue, and palpitations. 

 IV  Unable to carry out physical activity 
without symptoms. Dyspnea, 
fatigue, palpitations at rest. 
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working group also rated each cardiac condition by 
pregnancy risk. In their 2006 published report, this 
working group classifi ed individual cardiac condi-
tions as category I to IV for both pregnancy and 
contraceptive use (Table  2.2 ) [ 25 ]. Women with 
category I conditions have low pregnancy risk. In 
contrast, women with conditions rated category III 
are at high risk of pregnancy complications, and 
those who are category IV should be advised 
against pregnancy [ 24 ]. Our approach in this chap-
ter incorporates this published schema in order to 
organize the presentation of cardiac conditions, and 
to give guidance to clinicians so that they may best 
counsel cardiac patients about their particular rela-
tive risk of pregnancy and contraceptive use.

       General Considerations Regarding 
Contraception in Women with Heart 
Disease 

 We consider several primary concerns for contra-
ceptive safety in women with cardiac disease: 
thrombogenic alterations, the potential for fl uid 
retention, blood pressure changes, pro- arrhythmic 
effects, potential changes in glucose metabolism 
and lipid profi les, bleeding on warfarin, bactere-
mia/endocarditis risk, and vasovagal reactions. 
Additionally, contraceptive counseling for women 
with cardiac disease must weigh potential 

 contraceptive safety concerns with the risks of 
unintended pregnancy and differences in method 
effi cacy. Combined hormonal contraception 
(CHC) has several adverse cardiac effects. Most 
importantly, the estrogen component alters the 
coagulation profi le by increasing hepatic produc-
tion of pro-coagulation factors (factors VII, VIII, 
and X), and decreasing production of fi brinolytic 
factors (tissue plasminogen activator and anti-
plasmin). These changes result in increased 
rates of thromboembolic complications [ 26 ,  27 ]. 
Possible fl uid retention resulting from the estro-
gen component of CHC may also infl uence con-
traceptive risk for women with cardiovascular 
disease [ 28 ]. Finally, CHC should be avoided in 
women with severe hypertension and in those 
with signifi cant liver disease which may coexist 
in women with cardiac disease [ 29 ]. Progestin- 
only contraceptive methods are not associated 
with increased risk of thrombotic events and are 
considered safe in most women with cardiac 
disease. 

 In postmenopausal women on hormone ther-
apy, estrogen has been demonstrated to prolong 
the QT interval. Progestins have been associated 
with a decrease in the QT interval and the combi-
nation of estrogen plus progestin has been found 
to have no effect. However, no studies specifi -
cally evaluate the impact of contraceptive hor-
mones on QT intervals and arrhythmias [ 30 ,  31 ]. 
Contraceptive hormones have been found to alter 
lipid profi les and have inconsistent effects on glu-
cose tolerance and diabetes mellitus [ 31 ]. There-
fore, contraceptive recommendations with regard 
to pro-arrhythmic, lipid, and glucose consider-
ations are primarily based on expert opinions. 

 Women with cardiac disease are sometimes 
anticoagulated with warfarin; oral anticoagula-
tion poses unique considerations to contraceptive 
use. First, it should be noted that both estrogens 
and progestins might have the potential to inter-
fere with warfarin metabolism [ 32 – 34 ]. For this 
reason, the international normalized ratio (INR) 
in women concurrently on warfarin therapy and 
any hormonal contraception should be closely 
monitored. Second, depot medroxyprogesterone 
acetate (DMPA) use in anticoagulated women 
carries with it a theoretical risk for hematoma 

   Table 2.2    Classifi cation of maternal cardiovascular risk   

 Risk category  Risk of pregnancy 

 I  No detectable increase in maternal 
mortality and no or mild increase 
in morbidity 

 II  Small increased risk of maternal 
mortality or moderate increase in 
morbidity 

 III  Signifi cant increased risk in maternal 
mortality or severe morbidity. Expert 
counseling required. 

 IV  Extremely high risk of maternal 
mortality or severe morbidity. Pregnancy 
contraindicated. If occurs termination 
should be discussed. If pregnancy 
continues care as in category III. 

  Adapted from Heart, Thorne S, MacGregor A, Nelson- 
Piercy C, 92, 1520–5, 2006, with permission from BMJ 
Publishing Group Ltd  
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formation at the intramuscular (IM) injection site 
[ 35 ]. To our knowledge, no studies have been 
published on the safety of intramuscular DMPA 
injections in anticoagulated women that specifi -
cally look at the concern for bleeding at the injec-
tion site. However, a prospective series followed 
13 women on chronic anticoagulation with a his-
tory of bleeding complications from ruptured 
corpus lutea who had subsequently been started 
on DMPA for ovarian suppression. After moni-
toring these women for a mean of 40 months, the 
authors reported that there were no recurrent 
ovarian bleeding events. The authors did not indi-
cate that there had been any DMPA injection site 
bleeding issues in their paper [ 36 ]. Several pro-
spective studies comparing the safety of IM to 
subcutaneous (SC) injections of infl uenza vac-
cine in anticoagulated patients have shown no 
signifi cant difference in risk of hematoma forma-
tion [ 37 – 40 ]. Although data showing an associa-
tion between IM-administered DMPA injections 
and hematoma formation among anticoagulated 
women is lacking, we nonetheless recognize 
the theoretical risk. Therefore, while the use of 
DMPA in anticoagulated women has both contra-
ceptive and ovarian suppression benefi ts, these 
women should be counseled regarding the possi-
bility of intramuscular hematoma formation. 
As with all agents, which could affect anticoagu-
lation levels in patients on warfarin, the INR 
should be followed when this method is utilized. 

 Data on the safety of subdermal implants in 
anticoagulated women are also lacking. We can, 
however, extrapolate from the studies evaluating 
safety of SC injections among warfarin users, 
and conclude that this procedure is safe. More-
over, unlike deep hematoma formation that may 
occur with IM injections, superfi cial hematomas 
are easy to detect and to monitor. Thus, although 
we recognize the potential for bleeding at inser-
tion site, we assert that subdermal contraceptive 
implants are a preferable contraceptive method to 
DMPA in anticoagulated women. 

 Finally, anticoagulated women are at risk for 
heavy menstrual bleeding, and may benefi t from 
the use of contraceptive methods that reduce 
menstrual fl ow or induce amenorrhea. A theoreti-
cal concern with intrauterine devices (IUD) for 

women with cardiac disease is the possible 
increased risk of endocarditis in high-risk women 
(see section “Valvular Heart Disease”). However, 
prophylactic antibiotics prior to IUD insertion 
are no longer recommended for the prevention of 
infectious endocarditis [ 41 ]. Another consider-
ation for women with certain complex cardiac 
conditions is the potential for serious complica-
tions (cardiovascular collapse) in the event of a 
vasovagal reaction, which occurs in a minority of 
IUD insertions, especially in nulligravid or nul-
liparous women [ 35 ]. 

 These considerations inform the Centers for 
Disease Control and Prevention’s (CDC) contra-
ceptive recommendations for women with certain 
cardiac conditions in the US Medical Eligibility 
Criteria for Contraceptive Use (USMEC) [ 29 ]. 
Additionally, the working group on pregnancy 
and contraception for women with cardiac 
 disease, as described previously, provides a risk 
classifi cation system specifi cally for contracep-
tion for women with cardiac disease [ 24 ]. This 
group adapted and expanded on the World Health 
Organization’s contraceptive risk classifi cation 
system and used the same four-tiered risk strati-
fi cation (1 = no restriction, 2 = advantages gener-
ally outweigh theoretical or proven risk, 
3 = theoretical or proven risk generally outweighs 
advantages, and 4 = unacceptable method). 
Throughout the text, we refer to the CDC contra-
ceptive recommendations as the USMEC and the 
interdisciplinary working group’s recommenda-
tions as the Working Group. We include tables 
of cardiac conditions grouped by pregnancy risk 
with each condition’s primary contraceptive con-
cerns and available contraceptive risk categories 
from the USMEC and/or the Working Group.  

    Low-Risk Conditions 

    Small Shunts 

 Simple and fully repaired cardiac shunts include 
atrial septal defects (ASD), ventricular septal 
defects (VSD), patent ducti arteriosis (PDA) and 
patent foramen ovales (PFO). Together, atrial and 
ventricular septal defects account for just over 
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one-third of all cases of congenital heart disease 
among adults [ 24 ,  42 – 45 ]. These defects are clas-
sifi ed by their size and anatomic location. When 
small, they are asymptomatic and pose little risk 
to a pregnant woman [ 24 ]. 

 To our knowledge, no prospective studies exist 
evaluating the safety of combined hormonal con-
traception (CHC), which includes the combined 
pill, patch, or ring, in women with small cardiac 
shunts. Women with repaired simple cardiac 
shunts and no residual disease do not carry a risk 
of clot formation and are, therefore, appropriate 
for all forms of contraception (Table  2.3 ) [ 24 ].
   Atrial septal defects can result in right-to-left 
shunting following a valsalva maneuver with a 
theoretical increased risk of paradoxical throm-
boembolism and stroke [ 24 ]. CHCs are consid-
ered by the Working Group to be category 3 for 
women with unrepaired ASDs [ 24 ]. Progestin- 
only contraceptive methods (pills, injection, 
implant, IUD) and the copper IUD are considered 
safe in women with these lesions [ 35 ]. Ventricular 
septal defects without complications, repaired 
and unrepaired, do not carry the same risk of par-
adoxical embolism. Therefore, all contraceptive 

methods are considered broadly safe to use with 
this lesion [ 24 ,  35 ]. 

 Patent ductus arteriosus (PDA) occurs when 
the fetal ductus arteriosus fails to spontaneously 
close after birth. Patients with PDAs account for 
approximately 10–18 % of congenital heart dis-
ease and are usually asymptomatic when the 
degree of shunting is small [ 46 ]. All patients 
with a PDA carry a risk of bacterial endarteritis/
endocarditis. As for women with a VSD, shunt 
fl ow with a small PDA is left to right since pul-
monary vascular resistance is less than systemic 
vascular resistance. Consequently, there is not an 
associated risk of paradoxical embolism [ 47 ]. 
Women with small unrepaired or repaired PDAs 
without complications (e.g., residual lesion, con-
gestive heart failure, endarteritis, presence of 
ductal aneurysm, pulmonary hypertension) may 
therefore safely use all forms of contraception, 
including IUDs [ 35 ]. 

 A patent foramen ovale (PFO) results from 
failure of the fetal septum primum to fuse with 
the septum secundum after birth. Autopsy studies 
suggest that PFO may be present in up to 25–35 % 
of adults [ 48 ]. Flow across a PFO is functional 

    Table 2.3       Contraception for low pregnancy risk conditions   
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1
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1

1
1
1
1

1
1
1
1

1
1
1
1

Thrombogenic

Mitral valve prolapse 
without significant 
insufficiency 

1/2 1 1 1 1 1 Thrombogenic

Mild pulmonary 
stenosis

1/2 1 1 1 1 1 Thrombogenic

Isolated PVCs and 
PACs

1 1 1 1 1 1 Arrhythmic
Thrombogenic

  

   CHC  Combined hormonal contraception,  POP  Progestin-only pills,  LNG-IUD  Levonorgestrel 
intrauterine device,  Cu-IUD  Copper intrauterine device 
 Bold = Working Group 
 Red = USMEC 
 Underlined = Working Group and USMEC 
  a Repaired without sequelae vs. non-repaired 
  b Incidental vs. symptomatic  
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and dependent on relative pressure differences 
between the left and right atria. Therefore, a PFO 
is undetectable on physical exam and found 
only when there has been a clinical event or 
when echocardiographic screen is performed for 
another reason. Several case–control studies of 
cryptogenic strokes have shown an increased 
incidence of PFO in comparison with the general 
population, suggesting that a paradoxical embo-
lism may play a role in the pathophysiology 
[ 49 – 51 ]. However, two community-based studies 
of asymptomatic patients with incidentally iden-
tifi ed PFOs failed to fi nd that PFOs were inde-
pendently associated with increased risk of a 
cerebrovascular event [ 52 ,  53 ]. 

 The Working Group recommends that women 
in whom the PFO was discovered following a 
clinical event (stroke or transient ischemic attack) 
should avoid CHC [ 35 ]. However, CHC is con-
sidered permissible in asymptomatic women 
with incidental PFOs. Screening for PFO prior to 
initiation of CHC is not recommended [ 35 ]. 
Progestin-only contraceptive methods and both 
types of IUDs are safe to use in women with 
PFOs [ 35 ]. 

 Mitral valve prolapse (MVP) occurs when 
there is the abnormal displacement of mitral leaf-
lets into the left atrium during systole. Mitral 
valve prolapse affects between 2 and 3 % of the 
population, and is more common in females [ 54 –
 56 ]. Many patients are asymptomatic with nor-
mal life expectancy and without signifi cant 
morbidity. Some women with mitral regurgita-
tion develop the need for surgical intervention, 
arrhythmias, endocarditis, or thromboembolic 
complications [ 57 ]. The best predictor of cardio-
vascular complications in pregnancy is the degree 
of associated mitral regurgitation. Mitral valve 
prolapse without signifi cant mitral insuffi ciency 
tends to be well tolerated in pregnancy [ 24 ,  58 , 
 59 ]. Several studies suggest an association 
between MVP and stroke; however, to date, this 
association remains unclear [ 56 ,  60 – 62 ]. 

 The Working Group suggests that women 
with MVP with minimal or no mitral regurgi-
tation may safely use CHC [ 24 ]. Of note, the 
USMEC considers CHC in women with uncom-
plicated valvular heart disease to be a category 2 

due to low thrombotic risk [ 25 ,  29 ]. The USMEC 
category 2 rating does not distinguish between 
the different types of uncomplicated valvular dis-
ease. The Working Group, however, specifi cally 
delineates MVP without signifi cant regurgitation 
as low risk for thrombotic events, and therefore 
rates CHCs for women with this condition as cat-
egory 1. Both rating systems consider progestin- 
only methods and both IUDs to be category 1 for 
these women [ 25 ,  29 ,  35 ].  

    Mild Pulmonic Stenosis 

 Pulmonic stenosis (PS) occurs when there is an 
obstruction of blood fl ow from the right ventricle 
(RV) to the pulmonary artery. Mild pulmonic ste-
nosis is defi ned as a peak gradient less than 
36 mmHg [ 63 ]. This condition occurs in 1 in 2,000 
live births, accounting for approximately 8 % of 
congenital heart disease [ 64 ]. While PS is usually 
an isolated lesion, it can be associated with other 
congenital heart defects, most commonly septal 
defects. Pulmonic stenosis is often a correctible 
condition resulting in an increasing number of 
people living with long-term sequelae such as pul-
monary regurgitation, restenosis, and arrhythmias 
[ 65 ]. However, pregnancy is well tolerated in 
women with mild-to-moderate PS, both in indi-
viduals with native valves as well as those who 
have undergone surgical correction [ 24 ,  65 – 67 ]. 
As in MVP, the Working Group considers mild PS 
low thrombotic risk and rates CHC as category 1, 
while the USMEC does not distinguish mild PS 
from other forms of uncomplicated valvular heart 
disease and considers this group in general to be a 
category 2 (see Table  2.3 ) [ 24 ,  25 ,  29 ]. Women 
with mild PS may safely use progestin-only con-
traception and both IUDs (category 1) [ 35 ,  66 ].  

    Isolated Premature Atrial 
Contractions and Premature 
Ventricular Contractions 

 Premature atrial contractions (PACs) and prema-
ture ventricular contractions (PVCs) are common 
fi ndings in patients with and without signifi cant 
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cardiovascular disease. The presence and type of 
underlying structural heart disease determine the 
prognosis and need for further evaluation and 
therapy intervention. The exact prevalence of 
these conditions is unknown as the estimates dif-
fer depending on the study and mode of detection. 
One study followed 50 young, healthy women 
with 24-h Holter monitors and found a 64 % prev-
alence of PACs and a 54 % prevalence of PVCs 
[ 68 ]. They are also frequently seen in pregnant 
women with palpitations, where they are associ-
ated with benign outcomes. These conditions are 
considered low risk in pregnancy [ 24 ,  69 ,  70 ]. No 
specifi c recommendations on contraceptive use in 
women with isolated PVCs and PACs exist. 
However, given high prevalence in the general 
population we can extrapolate that all methods 
of contraception are appropriate in the absence of 
underlying structural heart disease [ 24 ].   

    Moderate-Risk Conditions 

    Repaired Tetralogy of Fallot 

 Tetralogy of Fallot (TOF) is the most common 
form of cyanotic congenital heart disease after 
1 year of age. The defect results from deviation of 
the outlet septum, which leads to a large 
VSD, overriding aorta, and outfl ow obstruction 
of the RV infundibulum, pulmonary valve, or 
supravalvular level, with subsequent right ven-
tricular hypertrophy [ 71 ]. Improvements in surgi-
cal repair have enabled more women affected by 
TOF to survive into their reproductive years [ 72 ]. 
Following repair, long-term complications are 
related to the degree of residual RV outfl ow tract 
obstruction and pulmonic stenosis or regurgita-
tion. Residual disease can lead to RV dilatation 
and failure or need for valve replacement [ 63 ]. 
Long-term risks include endocarditis, atrial and 
ventricular arrhythmias, heart block, and sudden 
cardiac death [ 63 ]. Pregnancy in women with 
TOF is increasingly common, and, often, well 
tolerated (category 2) [ 73 ,  74 ]. Surgical correc-
tion is associated with improved maternal and 
fetal outcomes, and, when possible, repair is indi-
cated prior to pregnancy [ 15 ,  44 ,  75 ]. 

 In the absence of right-to-left shunt, CHC and 
progestin-only methods can be used safely in 
women with repaired TOF (Table  2.4 ) [ 35 ]. 
Intrauterine devices are excellent forms of con-
traception in women with this condition, and 
have been used safely following cardiac surgery 
[ 76 ,  77 ]. Although the Working Group rated the 
LNG-IUD category 1, the group rated the copper 
IUD category 2 in women with repaired TOF out 
of concern for the theoretical increased risk of 
endocarditis (see discussion on IUDs in section 
“Valvular Heart Disease”). The USMEC does not 
address this condition separately.

       Arrhythmias 

 Arrhythmia is a broad term used to describe any 
cardiac rhythm other than normal sinus. This 
includes isolated premature atrial and ventricu-
lar contractions (discussed in section “Low-
Risk Conditions”), bradyarrhythmias such as 
heart block, and tachycardias, which include 
supraventricular tachycardia, atrial fl utter and 
fi bril lation, and ventricular tachycardia or fi bril-
lation. Pregnancy risk depends on the degree of 
associated symptoms such as syncope or dizzi-
ness, underlying structural heart disease, and 
thromboembolic risk. 

 The Working Group considers CHC broadly 
usable in women with most arrhythmias. In most 
cases, progestin-only contraceptives and IUDs are 
considered safe in these women [ 35 ]. Atrial fi brilla-
tion (A-fi b) and atrial fl utter (A-fl utter) pose excep-
tions, as they are prothrombotic. Therefore, women 
with these arrhythmias should avoid estrogen- 
containing methods (i.e., CHC) [ 35 ]. Long-term 
anticoagulation is common among women with 
A-fi b and A-fl utter. Although it does confer some 
protection, anticoagulation therapy does not 
entirely block estrogen’s thrombotic effect [ 24 ]. 
CHC should be used with  caution in anticoagulated 
women with A-fi b or A-fl utter, and is contra-
indicated if anticoagulation is stopped [ 35 ]. 
Contraceptive injections should also be used with 
caution in anticoagulated women due to concern 
for injection site hematomas and the potential 
interaction with warfarin as described above. 

A. Davidson et al.



25

Although the contraceptive implant is safe and 
effective in women with A-fi b and A-fl utter, case 
reports suggest that in anticoagulated women the 
INR should be closely monitored for potential 
interaction between warfarin and etonogestrel [ 24 , 
 34 ]. There are no specifi c recommendations for the 
use of the copper IUD in women with arrhythmias. 
However, the levonorgestrel intrauterine device 
(LNG-IUD) has been used safely in women on 
warfarin and may be more appropriate than the 
copper IUD in anticoagulated women due to its 
benefi cial effects on uterine bleeding profi les [ 77 –
 80 ]. We found no reports of interactions between 
warfarin and the LNG-IUD.  

    Mild Left Ventricular Dysfunction 

 Mild left ventricular dysfunction (LVD) is 
defi ned as a diminished left ventricular ejection 
fraction of 40–50 % [ 81 ]. LVD results from 
 multiple etiologies, including valvular heart dis-
ease, ischemic heart disease, congenital heart 
 disease, primary cardiac muscle problems, and 
metabolic abnormalities [ 82 ]. Pregnancy in women 
with mild LVD is classifi ed as category 2–3, 
depending on the underlying etiology and patient’s 
overall cardiac reserve [ 24 ]. 

 While the contraceptive guidelines do not 
 specifi cally address the risks for women with 

   Table 2.4    Contraception for moderate pregnancy risk conditions    
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   CHC  Combined hormonal contraception,  POP  Progestin-only pills,  LNG-IUD  Levonorgestrel 
intrauterine device,  Cu-IUD  Copper intrauterine device 
 Bold = Working Group 
 Red = USMEC 
 Underlined = Working Group and USMEC 
  a Not warfarin vs. on warfarin 
  b Isolated lesion (2) vs. with associated sequelae (3 vs. 4) 
  c Uncomplicated vs. complicated 
  d Uncomplicated vs. with hypertension or aneurysm  
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mild LVD, we have extrapolated the risk catego-
ries from those assigned to women with peri-
partum cardiomyopathy with long-term, mild 
cardiac impairment. CHC use in women with 
LVD poses the risk of complications associated 
with hypertension, fl uid retention, and thrombo-
sis. With regard to peripartum cardiomyopathy, 
the Working Group accords less risk than does 
the USMEC for CHC use in these women (2 vs. 
4, respectively) [ 25 ,  29 ]. As there are no prospec-
tive data regarding the risk of CHC in women in 
peripartum cardiomyopathy, these recommenda-
tions are based on expert opinion, which may 
vary. Decisions regarding the use of CHC in 
women with a history of peripartum cardiomy-
opathy should depend on symptomatology. 
Progestin-only contraceptive methods, on the 
other hand, do not carry the same cardiovascular 
risk, and are appropriate for women with mild 
LVD (category 1) [ 35 ]. Both IUDs are considered 
safe and appropriate options for women with this 
cardiac condition [ 35 ].  

    Hypertrophic Cardiomyopathy 

 Hypertrophic cardiomyopathy (HCM) is the 
most common genetic cardiac disease with a 
prevalence of about 1:500 in the general 
 population [ 83 ]. Cardiac risks of pregnancy 
include diastolic heart failure due to a hypertro-
phied noncompliant ventricle or outfl ow tract 
obstruction, heart failure due to associated mitral 
regurgitation, and risk of arrhythmias (atrial 
fi brillation and sudden cardiac death secondary 
to ventricular arrhythmia). Children of parents 
with hypertrophic cardiomyopathy also have an 
inheritance risk of 50 % as the disease is auto-
somal dominant [ 44 ,  84 ]. Women with hyper-
trophic cardiomyopathy are typically considered 
pregnancy category 2 or 3 (moderate risk). 
Mortality with pregnancy is low except with 
advanced disease [ 85 ]. The 2011 American 
College of Cardiology Foundation/American 
Heart Association guidelines for management 
suggest that in the setting of advanced heart 
 failure, pregnancy is associated with excess 

 morbidity and mortality and should be avoided 
[ 84 ]. However, in most other women with asymp-
tomatic HCM or with symptoms adequately 
 controlled with medical therapy, pregnancy is 
reasonable [ 44 ,  84 ]. For any woman of childbear-
ing age with HCM, genetic and preconceptual 
counseling is mandatory. 

 The Working Group classifi es CHC as risk 
category 2 for women with isolated HCM lacking 
other high-risk cardiac conditions. However, the 
risk of CHC use in women with hypertrophic car-
diomyopathy with additional sequelae, or with 
other high-risk cardiac conditions, is generally 
upgraded according to the condition or the symp-
toms [ 24 ]. 

 Contraceptive concerns with CHC are related 
to potential long-term sequelae of HCM includ-
ing thrombogenic risk, arrhythmias, and potential 
for endocarditis. Progestin-only contraceptive 
methods and the LNG-IUD are safe and appro-
priate for women with HCM (category 1) [ 24 ]. 
Although the safety of the copper IUD is not 
 specifi cally addressed in the classifi cation sys-
tems, we can infer that these devices are appro-
priate for women with this condition.  

    Valvular Heart Disease 

 Valvular heart disease can be secondary to con-
genital or acquired abnormalities and is classifi ed 
as either stenotic (such as mitral stenosis and 
 aortic stenosis) or regurgitant (such as mitral 
regurgitation and aortic regurgitation). In the 
European registry of heart disease in pregnancy, 
mitral stenosis (MS) and mitral regurgitation 
(MR) comprised the most common lesions 
(63 %), while aortic disease occurred in 23 % 
[ 23 ]. In the USA and Europe, aortic stenosis (AS) 
in reproductive- aged women is most frequently 
congenital as rheumatic disease is increasingly 
rare in developed countries [ 86 ]. The severity of 
valvular heart disease is defi ned according to the 
(1) degree of valvular dysfunction and/or (2) 
associated clinical sequelae. Pregnancy risk in 
women with valvular heart disease depends on 
the severity of the lesion. Women with mild or 
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moderate disease do well in pregnancy; severe 
disease, however, is less well tolerated [ 44 ,  57 , 
 73 ,  87 ]. For the purpose of this chapter, we defi ne 
disease severity accordingly:
•    Mitral stenosis: mild or moderate: >2.0 cm 2 , 

severe: <2.0 cm 2 , or symptomatic [ 57 ]  
•   Aortic stenosis: mild or moderate: >1.0 cm 2 , 

severe: <1.0 cm 2 , or symptomatic [ 57 ]    
 Thrombotic risk for women with valvular 

 disease depends on the type of lesion and its sever-
ity. The USMEC and the Working Group consider 
CHC “broadly useable” in women with uncompli-
cated disease (category 2) [ 25 ,  29 ,  35 ]. The USMEC 
defi nes uncomplicated valvular heart disease as 
valvular disease without other coexisting sequelae 
such as atrial fi brillation, pulmonary hypertension, 
or previous endocarditis [ 29 ]. Women who choose 
a CHC should be aware of the potential, albeit low, 
for thromboembolic events [ 25 ,  29 ,  35 ]. Progestin-
only forms of contraception are considered safe in 
women with valvular disease—both the USMEC 
and the Working Group rate these methods cate-
gory 1, with the exception that the Working Group 
rates the LNG- IUD category 2 [ 25 ,  29 ,  35 ]. 

 IUDs were previously thought to pose a sig-
nifi cant risk of bacteremia-associated endocardi-
tis in women with valvular disease, especially 
at the time of insertion or removal. The actual 
risk of IUD-associated infective endocarditis is 
unclear. One study evaluated blood cultures in 40 
women with cardiac disease who received copper 
IUDs [ 88 ]. Although cultures were collected 
after antibiotic prophylaxis, all cultures were 
sterile and the investigators failed to detect any 
cases of endocarditis [ 88 ]. The Working Group 
considers the risk of IUD-associated endocarditis 
to be higher than does the USMEC and recom-
mends antibiotic prophylaxis. The USMEC con-
siders the risk of endocarditis to be minor, and 
categorizes both IUDs as category 1, while the 
Working Group rates the LNG-IUD category 2 
for uncomplicated valvular disease [ 35 ]. It should 
be noted that the Working Group guidelines were 
published in 2006, prior to the most recent 
American Heart Association guidelines for endo-
carditis prophylaxis, which do not recommend 
antibiotics prior to IUD insertion [ 41 ]. We concur 
with these newer recommendations.  

    Mild Aortic Root Diseases (Marfan 
Without Dilation, Ehlers Danlos, 
and Repaired Coarctation) 

    Marfan Syndrome 
 Marfan syndrome (MFS) is an autosomal domi-
nant disorder of the connective tissue. It is one 
of the most common inherited connective tissue 
disorders with an estimated incidence of 2–3 per 
10,000 [ 89 ]. Marfan syndrome poses a signifi -
cant risk to pregnancy. Women without aortic 
root dilation carry a small risk of aortic dissec-
tion, and this risk increases with increasing 
 aortic root dilation [ 44 ,  73 ,  90 – 94 ]. The Working 
Group classifi es MFS as pregnancy risk cate-
gory 2–3 in women without signifi cant dilation 
and as category 4 in those with aortic roots 
>4 cm diameter [ 35 ]. Women with MFS may 
safely use most forms of contraception. The 
Working Group rates CHC as risk category 2 for 
women with MFS without aortic root dilatation 
[ 24 ]. MFS with complications is addressed sep-
arately under high-risk lesions. The USMEC 
does not separately address MFS. All progestin-
only contraceptive methods and both the copper 
IUD and the LNG-IUD are safe and excellent 
contraceptive methods for women with MFS 
(category 1) [ 35 ].  

    Ehlers-Danlos Syndrome and Other 
Connective Tissue Disorders 
 Ehlers-Danlos syndrome (EDS) refers to a group 
of genetic connective tissue disorders. These dis-
orders have an overall frequency of 1 in 5,000 
[ 95 ]. Pregnancy is usually well tolerated in 
women with EDS, although serious maternal 
complications have been reported mostly in 
women with type IV (vascular) EDS [ 96 ,  97 ]. 
Complications include aortic dissection, ruptured 
bowel, and uterine rupture [ 98 ,  99 ]. Because no 
specifi c contraceptive recommendations exist for 
this condition, we can extrapolate from recom-
mendations for use in MFS and conclude that 
CHC is considered category 2 in women without 
aortic root dilation and category 3 in those 
with dilation. Progestin-only contraceptives and 
both IUDs should be considered safe in these 
women [ 35 ].  
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    Repaired Aortic Coarctation 
 Coarctation of the aorta is characterized as the 
narrowing of the aortic lumen, usually distal to 
the left subclavian artery, resulting in hyperten-
sion in the arms [ 46 ]. Aortic coarctation accounts 
for 4–6 % of congenital heart disease [ 100 ]. 
Surgical repair of aortic coarctation in childhood 
is associated with over 80 % 25-year survival and 
when possible should be performed prior to 
 pregnancy [ 44 ,  46 ]. Pregnancy in women with 
repaired aortic coarctation is usually well toler-
ated (pregnancy risk category 2) but can be 
 associated with increased risk of gestational 
hypertension, preeclampsia, and aortic dissection 
[ 42 ,  44 ,  101 ]. 

 Contraceptive options in women with repaired 
aortic coarctation are varied. In women with an 
isolated repaired lesion who are otherwise asymp-
tomatic, CHC is considered by the Working 
Group to be category 1 [ 35 ]. In those with known 
aneurysm or persistent hypertension, the risk of 
CHC is increased to category 3 due to hyperten-
sive concerns [ 35 ]. All progestin-only methods 
including the LNG-IUD as well as the copper 
IUD are safe in women with repaired aortic 
coarctation (category 1) [ 35 ]. In women who are 
considering any form of surgical correction prior 
to achieving pregnancy, CHC would be less ideal 
due to the additive thrombotic risk of surgery. 
Moreover, women should be clearly informed 
about their individual pregnancy risks in the post-
operative period following coarctation repair. For 
this reason, the contraceptive provider and cardi-
ologists should work together to ensure that the 
most effective and appropriate form of contracep-
tion is arranged.    

    High-Risk Pregnancy Conditions 

    Ischemic Cardiovascular Disease/
Myocardial Infarction 

 While ischemic heart disease has historically been 
considered a rare disease among reproductive- 
aged women, its burden is increasing. The esti-
mated prevalence of coronary heart disease and 
acute myocardial infarction (MI) is estimated to 

be 0.6 % in women between the ages of 20 and 
39 years, with an estimated 5,000 myocardial 
infarcts and deaths per year in women aged 
35–45 years [ 102 ]. It is likely that ischemic heart 
disease will be an increasingly common problem 
among women of reproductive age as a result 
of the increasing prevalence of obesity, diabetes, 
hypertension, sedentary lifestyle, and trend toward 
older maternal age [ 103 ,  104 ]. 

 Acute myocardial infarction in pregnancy is a 
rare but deadly condition with an estimated 
 mortality rate of 5–10 % [ 44 ,  105 ]. Data on preg-
nancy risk in women with a history of MI are 
lacking. Risk of pregnancy in women with a 
 history of coronary disease depends in part on the 
etiology but also on overall left ventricular func-
tion and risk for additional ischemia. In the setting 
of signifi cant LV dysfunction or New York Heart 
Association (NYHA) class III or IV symptoms, 
pregnancy risk is considered category IV [ 24 ]. 

 Ischemic heart disease is considered a 
 contraindication to CHC due to concerns for 
hypertension, hyperlipidemia, impaired glucose 
metabolism, and thrombosis and should be avoi-
ded [ 24 ,  25 ,  29 ]. Concern exists about the hypo-
estrogenic effect and the reduction in HDL that 
can occur with long-term use of the injectable 
progestin-only method, DMPA. For this reason, 
the USMEC rates DMPA as category 3 in these 
women. POPs, the LNG-IUD, and the contracep-
tive implant are considered by the USMEC to be 
category 2 for initiation and category 3 for con-
tinuation (Table  2.5 ). However, the Working 
Group rates all progestin-only methods category 
1 [ 25 ,  29 ,  35 ]. It should be noted that the risks of 
pregnancy should weigh heavily into the contra-
ceptive decision making of women with this con-
dition. Although the copper IUD is the ideal 
option for women with ischemic heart disease, if 
for any reason this method is not an option, 
another LARC method should be encouraged.

       Mechanical Prosthetic Valve 

 Prosthetic heart valves (PHV) are commonly 
placed in children and women of childbearing 
age for congenital and acquired valvular disease, 

A. Davidson et al.



29

though the exact prevalence is unclear [ 106 ]. 
These valves pose unique challenges to pregnant 
women, including the risk of thromboembolism, 
prosthetic valvular degeneration, heart failure, 
pregnancy loss, and bleeding as a result of anti-
coagulation [ 106 – 108 ]. Although women of 
childbearing age are more likely to have newer, 
less thrombogenic valves, pregnancy-related throm-
boembolic risk remains high [ 109 ]. Thrombotic 
risk is highest with older valves and when the 
valve is in the mitral rather than the aortic 
 position. Pregnancy in women with a mechanical 
valve is considered risk category 3 [ 24 ]. 

 Unfortunately, contraceptive options in women 
with PHV are limited. Combined hormonal con-
traceptives should be used with caution (category 
3), or are contraindicated (category 4), depending 
on the type of valve, due to the thrombotic risk 
[ 24 ,  25 ,  29 ]. Women with PHV are frequently 
anticoagulated. Given the potential for alteration 
in warfarin metabolism with either estrogen or 
progestin, frequent INR monitoring should be 
performed in women using a hormonal method 
[ 24 ,  32 – 34 ]. Progestin-only methods are safe in 
women with PHV and the contraceptive implant 
is a better option than DMPA or POPs due to its 

   Table 2.5    Contraception for high pregnancy risk conditions    
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Myocardial
Infarction 

4 1/2/3a 1/3 1/2/3a 1/2/3a 1 Glucose 
metabolism
Hypertension
Lipid metabolism
Thrombogenic

Mechanical 
prosthetic valve

3/4b 1 1/3c 1 3 4 Bleeding on 
anticoagulation
Endocardits
Thrombogenic

Complex CHD
Cyanotic heart 
disease without 
pulmonary 
hypertension
Fontan circulation

4

4

1

1

2/3c

3

1

1

2

3/4d

3

4

Thrombogenic
Arrhythmia
Bleeding on
anticoagulation
Vasovagal

Aortic root 
dilation (>4 cm)

3 1 1 1 1 -- Hypertension

Peripartum 
cardiomyopathy
Normal/mild 
impairment
Moderate or severe 
impairment

2/3/e

4

1

1/2

1

1/2

1

1/2

1/2

1/2

2

2

Arrhythmia
Endocarditis
Fluid retention
Thrombogenic

  

   CHC  Combined hormonal contraception,  POP  Progestin-only pills,  LNG-IUD  Levonorgestrel 
intrauterine device,  Cu-IUD  Copper intrauterine device 
 Bold = Working Group 
 Red = USMEC 
 Underlined = Working Group and USMEC 
  a Initiation vs. continuation for USMEC 
  b Bi-leafl et mechanical valve on warfarin vs. Bjork-Shiley or Starr-Edwards valves on warfarin 
  c Not on warfarin vs. on warfarin 
  d 3 if no other method appropriate and risk of pregnancy outweighs vasovagal risk of insertion 
  e <6 months vs.  > 6 months for USMEC  
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superior effectiveness and the theoretical concern 
for hematoma formation at the DMPA injection 
site in anticoagulated women. 

 One prospective cohort study followed 20 anti-
coagulated women who had undergone cardiac 
valve replacement and subsequently received the 
LNG-IUD [ 77 ]. Compared to the control group, 
women with the IUD had signifi cantly less men-
strual blood loss and higher hemoglobin levels. 
The two groups did not differ in coagulation 
parameters and there were no cases of infective 
endocarditis. Although this study is small, it sup-
ports the assertion that the LNG-IUD can safely be 
used in women with mechanical valve replacement 
and especially in those women on anticoagulation. 
It should be noted that women in both groups 
received antibiotic prophylaxis for insertion, 
although current guidelines do not recommend 
prophylaxis [ 77 ]. Although the LNG- IUD is rated 
category 3 by the Working Group, modifi cations in 
risk assessment and recommendations regarding 
prophylactic antibiotic use for IUD insertion in 
women with cardiac disease have been subse-
quently updated and are likely not refl ected in the 
Working Group’s publication, as discussed above.  

    Complex Congenital Heart Disease 

 Complex CHD encompasses a variety of congen-
ital disorders, many of which have a cyanotic 
component in which there is communication 
between the systemic and pulmonary circulation. 
Fontan-type circulation, in which the systemic 
venous circulation is surgically connected to the 
pulmonary artery in cases of a univentricular 
heart, also falls under this category [ 110 ]. The 
prevalence of complex CHD in the year 2000 was 
estimated to be 1.5 in 1,000 people, though this 
number varies depending on the study and the 
specifi c inclusion criteria [ 100 ,  111 ]. Improve-
ments in management of CHD have led to more 
individuals with complex lesions reaching adult-
hood [ 112 ]. Pregnancy in women with Fontan-
type circulation is considered by the Working 
Group to be high risk or contraindicated (cate-
gory 3 or 4) [ 35 ,  44 ]. Pregnant women with this 
condition have a limited ability to increase their 

cardiac output, which can lead to heart failure. 
They are also prone to arrhythmias and thrombo-
embolic events [ 42 ,  44 ,  73 ]. 

 Given the serious pregnancy complications 
associated with these conditions, highly effective 
contraception is advised. The contraceptive 
implant is safe and is the optimal form of rever-
sible contraception in these women [ 35 ,  113 ]. 
Intra uterine devices are not recommended for 
women with Fontan circulation due to the risk of 
cardiovascular collapse if they were to experi-
ence a vasovagal reaction, which occurs in 
approximately 2 % of women at the time of IUD 
insertion, especially if nulligravid or nulliparous 
[ 114 ]. Paracervical blocks and spinal anesthesia 
may reduce the risk of vagal response, but should 
only be used in situations in which no other 
appropriate contraceptive options are available 
and the risk of pregnancy outweighs the insertion 
risk [ 35 ]. Depot medroxyprogesterone acetate 
injection should be used with caution in women 
with cyanotic heart disease and in women with 
Fontan circulation who are anticoagulated as 
 discussed above [ 35 ]. Progestin-only pills, while 
considered safe, are a poor option for women 
with complex CHD due to their high typical-use 
failure rates. CHC should be avoided in women 
with cyanotic heart disease and Fontan circula-
tion because these conditions are associated with 
pulmonary artery thrombosis and pulmonary 
emboli [ 35 ,  113 ].  

    Aortic Root Dilatation (>4 cm) 

 Aortic root dilatation of >4 cm is considered a 
high-risk pregnancy condition due to risk for 
 dissection [ 44 ]. With regard to CHC, the Working 
Group classifi es aortic root dilatation >4 cm 
associated with MFS as category 3 in contrast to 
the category 2 rating for lesions <4 cm. This 
upgrade in CHC risk categorization is due to 
hypertension-related risk of aortic dissection 
with larger lesions due to concerns for worsening 
hypertension with these medications. Contra-
ceptive risk for progestin-only methods and IUDs 
remains low, consistent with mild aortic root 
 diseases (category 1) [ 35 ].  
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    Peripartum Cardiomyopathy 

 Peripartum cardiomyopathy (PPCM) is a diagno-
sis of exclusion and is defi ned as the onset of left 
ventricular dysfunction and heart failure occur-
ring within the last month of pregnancy or 
5 months postpartum [ 115 ]. This condition is 
associated with signifi cant maternal morbidity 
and mortality [ 76 ]. Recent estimates of maternal 
mortality among women with PPCM range from 
7 to 15 % [ 116 ,  117 ]. The need for a heart trans-
plant among women with this condition is 
 estimated to be 6 % [ 116 ]. The epidemiology of 
PPCM varies by race, ethnicity, and geography, 
likely refl ecting genetic and diagnostic varia-
tions. Recent US data report 3.6–4.8 cases per 
10,000 live births [ 118 ,  119 ]. The safety of a 
 subsequent pregnancy in women with a history 
of PPCM is largely related to interim recovery of 
left ventricular function [ 120 ,  121 ]. 

 A systematic review by Tepper et al., which 
forms the basis for the recommendations used in 
the USMEC, failed to fi nd studies regarding 
 contraceptive safety for women with PPCM. 
Contraceptive recommendations in the USMEC 
are, therefore, based on concerns for risk of 
venous thrombotic events, fl uid retention, 
arrhythmias, and endocarditis [ 28 ]. Fett and 
Murphy documented the contraceptive use of 100 
women with PPCM in Haiti. Although they did 
not identify any contraception-related compli-
cations, only 62 women used contraception: 10 
tubal sterilization, 11 5-year levonorgestrel 
implant, 29 DMPA, 3 combined oral contracep-
tives, and 9 barrier methods [ 122 ]. The USMEC 
categorizes contraceptive safety with PPCM 
according to (1) New York Heart Association 
classifi cation and (2) time since delivery of either 
less than 6 months or 6 months or more, while the 
Working Group categorizes safety only accord-
ing to cardiac impairment. Notable differences 
between the two categorizations include that the 
Working Group rates CHC for women with nor-
mal cardiac function to be category 2, while the 
USMEC categorizes it as a 3 or a 4 depending on 
the time since delivery. Though the Working 
Group does not provide a rating for CHC in 
women with impaired cardiac function due to 
PPCM, they do rate CHC use category 4 in 

women with severe left ventricular dysfunction. 
The Working Group rates all progestin-only 
methods category 1 for women with a history of 
peripartum cardiomyopathy, regardless of car-
diac impairment. In contrast, the USMEC cate-
gorizes progestin-only pills, injection, or implants 
category 1 for women with normal to mildly 
impaired cardiac function and category 2 for 
women with moderate-to-severe impairment. 
The USMEC also rates the LNG-IUD category 2 
for all women with PPCM, regardless of cardiac 
function [ 29 ,  35 ]. Of note, the copper IUD is 
 considered category 2 by the USMEC and the 
Working Group does not comment on the use of 
this device in this population.   

    Pregnancy Contraindicated 

    NYHA Class III or IV Symptoms 

 The New York Heart Association (NYHA) func-
tional classifi cation system is commonly used to 
classify cardiac patients according to the severity 
of their symptoms [ 123 ]. Patients are rated on a 
scale of I to IV based on their degree of physical 
limitations attributable to their heart disease. 
Advanced NYHA functional class (class III or 
IV) is a strong predictor of adverse cardiac out-
comes in pregnancy; pregnancy is considered 
contraindicated in women with NYHA III-IV 
[ 21 ,  44 ,  73 ,  101 ]. 

 Because the NYHA classifi cation system 
describes an individual’s functional status rather 
than her underlying cardiac condition, no general 
guidelines regarding appropriate contraceptive 
methods can be made for women with advanced 
NYHA class. It is imperative, however, for these 
women to be well informed of their pregnancy 
risk, and effective contraception appropriately 
tailored to her underlying condition should be a 
top medical priority.  

    Severe Pulmonary Hypertension 

 Pulmonary hypertension (PH) is defi ned as the 
elevation in peak pulmonary systolic pressure 
exceeding 30 mmHg. The etiology of PH varies, 
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and can be classifi ed as primary (idiopathic) or 
secondary [ 124 ]. Idiopathic PH is rare with an 
estimated prevalence of 6.6 per one million indi-
viduals. Secondary PH can arise from congenital 
heart disease, collagen vascular disease, left 
heart failure or valvular disease, chronic throm-
boembolic disease, pulmonary disease, HIV, 
 portal hypertension, and various drugs [ 125 ,  126 ]. 
A classic example of secondary PH is 
Eisenmenger syndrome, in which a left-to-right 
shunt causes increased fl ow through the pulmo-
nary vasculature and results in pulmonary hyper-
tension. Among individuals with CHD who 
do not undergo surgical correction, approxi-
mately one- third will develop PH [ 127 ]. 

Pulmonary hypertension from any cause is 
exceedingly d angerous in pregnancy. Maternal 
mortality in women with PH had been estimated 
to be as high as 50 %, although more recent stud-
ies report mortality risk around 33 % [ 42 ,  44 ]. 
Pregnancy in women with PH is associated with 
arrhythmias, heart failure, and endocarditis [ 42 ]. 
Death occurs as a result of pulmonary hyperten-
sive crises, pulmonary thrombosis, and right 
heart failure [ 44 ]. 

 Women with pulmonary hypertension should be 
advised against pregnancy and the option for preg-
nancy termination should be discussed with women 
who do become pregnant. Contraceptive options 
for women with PH are limited (Table  2.6 ). CHC is 

   Table 2.6    Contraception for conditions in which pregnancy is contraindicated    
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Eisenmenger 
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4 1/4a 1/3b 1c 3/4d 4 Bleeding
Hypertension
Thrombogenic
Vasovagal

Significant LV 
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4 1 1 1 1 -- Arrhythmia 
Fluid retention
Hypertension
Thrombogenic

Severe aortic or 
mitral stenosis 
(adapted from 
mild valvular 
disease)

2/4e 1 1/3b 1 1/2 1/3 Arrhythmia
Endocarditis
Thrombogenic

10 contraceptive
concerns

  

   CHC  Combined hormonal contraception,  POP  Progestin-only pills,  LNG-IUD  Levonorgestrel 
intrauterine device,  Cu-IUD  Copper intrauterine device 
 Bold = Working Group 
 Red = USMEC 
 Underlined = Working Group and USMEC 
  a Not on bosentan vs. on bosentan 
  b Not on warfarin vs. on warfarin 
  c Recommend using back-up contraception if on bosentan 
  d 3 if no other method appropriate and risk of pregnancy outweighs vasovagal risk of insertion 
  e Without or with sequelae  
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contraindicated in women with PH due to throm-
botic and hypertensive risks [ 35 ]. Bosentan, an 
endothelial receptor antagonist used to treat many 
types of PH, interacts with ethinyl estradiol 
and several progestins, including etonogestrel, the 
active component of the contraceptive implant, and 
norethindrone, which is used in the progestin-only 
pill available in the USA. While the Working Group 
does not specifi cally upgrade the risk category for 
the contraceptive implant in women on bosentan 
therapy, it does recommend that a backup method 
be used along with the implant due to concern for 
compromised effectiveness [ 35 ]. The Working 
Group considers the standard POP to be category 
4 in women with PH on bosentan therapy due to 
drug- drug interaction [ 35 ]. Depot medroxyproges-
terone acetate does not interact with bosentan and 
therefore is theoretically safe and effective for 
women on this treatment. However, women with 
PH are often anticoagulated with warfarin, and the 
theoretical risks of DMPA use in women on war-
farin, as previously discussed, also apply [ 35 ]. 
Although levonorgestrel, the progestin component 
of the LNG-IUD, does not interact with bosentan, 
intrauterine devices are not recommended in 
women with pulmonary hypertension due to the 
potential fatal effects of a vasovagal reaction [ 35 ]. 
However, the Working Group recognizes that when 
no other suitable method is available, the LNG-
IUD may be considered in women with this 
 condition [ 35 ].

       Signifi cant LV Dysfunction 

 The risk of pregnancy increases as ventricular 
function worsens. Signifi cant systemic ventricu-
lar dysfunction (NYHA III-IV or EF < 30 %) is 
considered a pregnancy category 4 condition 
[ 35 ]. In one large study of pregnancy outcomes in 
women with heart disease, a left ventricular 
 ejection fraction <40 % was found to be an 
 independent risk factor for cardiac events 
in  pregnancy [ 101 ]. Women with signifi cant 
LV dysfunction carry the same contraceptive 
 considerations as those with mild dysfunction; 
however the contraceptive risks may be higher. 

The increased relative risk of pregnancy in these 
women should factor into their contraceptive 
counseling and decision making. The more effec-
tive LARC methods are therefore most appropri-
ate for women with severe LV dysfunction.  

    Severe or Complicated Aortic 
or Mitral Stenosis 

 As previously noted, complicated valvular heart 
disease is defi ned as coexisting atrial fi brilla-
tion, pulmonary hypertension, or previous 
endocarditis [ 29 ]. Pregnancy in women with 
complicated or severe (as defi ned above) aortic 
or mitral stenosis is considered contraindi-
cated [ 44 ]. Maternal pregnancy risks include 
increased rate of hospitalization, pulmonary 
edema, heart failure, arrhythmias especially 
atrial fi brillation with the associated thrombo-
embolic risk, and the need for subsequent 
 valvular repair [ 44 ,  87 ,  113 ,  128 ]. 

 In women with severe or complicated valvular 
disease, the risks of CHC outweigh the benefi ts, 
and these women should be advised to use a non-
estrogen- containing contraceptive method [ 25 ,  29 ]. 
While no categorization exists for severe lesions, 
the risk of estrogen-containing contraception 
associated with the downstream effects of these 
lesions—A-fi b/A-fl utter, heart failure, or mechan-
ical valves—is considered category 4 [ 35 ]. The 
USMEC rates all progestin-only methods cate-
gory 1 in women with severe MS [ 35 ]. While the 
Working Group considers IUD insertion and 
removal to increase endocarditis risk in women 
with severe valvular disease, the USMEC consid-
ers both IUDs to be safe (category 1) for women 
with severe MS [ 29 ,  35 ]. The Working Group rates 
the LNG-IUD category 2–3 depending on the per-
ceived risk of endocarditis. While to our knowl-
edge there are no published studies showing an 
increased risk of infective endocarditis with the 
copper over the LNG-IUD, there remains a 
 theoretical distinction: the LNG-IUD creates 
a cervical mucus barrier similar to that seen in 
pregnancy, which is thought to provide protection 
against uterine entry of pathogens. For this reason, 
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the Working Group grades the copper IUD as risk 
category 3 and the LNG-IUD category 2 for 
women with complicated valvular disease [ 35 ].   

    Contraceptive Counseling 
Opportunities for Women 
with Cardiac Disease 

 Women with cardiac disease have reported the 
value of collaborative contraceptive counseling 
with both obstetrician-gynecologists and cardi-
ologists. Joint counseling prevents women from 
going back and forth between providers, and 
from receiving confl icting information regarding 
contraceptive safety [ 129 ]. Rogers et al. devel-
oped a monthly contraceptive clinic for adults 
with congenital heart disease, which was jointly 
run by a cardiologist and a family planning 
(FP) physician [ 130 ]. Women presenting to the 
clinic have an initial cardiology consultation. For 
women who desire contraception, the cardiolo-
gist and FP physician meet to review the cardiac 
diagnosis, medications, contraceptive contraindi-
cations, and maternal and fetal risks of unplanned 
pregnancy. Patients then meet with the FP doctor 
to discuss sexual history and contraceptive meth-
ods at which point the patient receives a prescrip-
tion for contraception or is scheduled for a 
follow-up visit to receive a long-term method. 
Upon conclusion of the clinic visit, a letter is sent 
to the patient’s primary care provider summariz-
ing the consultation [ 130 ]. 

 A collaborative model of care can result in 
improved contraceptive knowledge and increased 
utilization of appropriate contraception among 
cardiac patients [ 130 ]. However, the quality of 
contraceptive counseling for women with cardiac 
disease is dependent on the quality of evidence 
regarding the safety and effi cacy of contraceptive 
methods for these women. In reviewing the exist-
ing literature, we found few prospective studies 
to inform contraceptive recommendations for 
women with cardiac disease. This is an important 
area for future research and becomes increas-
ingly important with the rise of both acquired and 
congenital cardiac disease.     
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           Introduction 

    Hypertension is among the most common 
conditions that affect women of reproductive 
age. National data show that 32 % of adult women 
meet criteria for hypertension [ 1 ], defi ned as 
blood pressures over 140/90 [ 2 ], as do 8 % of 
women ages 20–44. Although rates of optimal 
blood pressure control are similar among US 
men and women [ 3 ], nationally patients ages 
18–39 with hypertension are less likely to be well 
controlled than those over 40 [ 4 ]. Certain groups 
of young women face even greater risk for hyper-
tension, specifi cally, women who are obese, 
non- Hispanic black, or have diabetes or chronic 
kidney disease. In addition, the prevalence of 
hypertension increases as women age. When 
women of reproductive age are treated for 
hypertension, they most commonly receive 
diuretics, beta-blockers, and angiotensin-con-
verting enzyme (ACE) inhibitors [ 5 ], medica-
tions that have all been labeled by the US Food 
and Drug Administration (FDA) as potentially 

contraindicated in pregnancy [ 6 ]. For this, among 
other, reasons, hypertension among younger 
women is often undertreated: only half of women 
of reproductive age with hypertension are pre-
scribed antihypertensive therapy [ 5 ]. Thus, many 
women of reproductive age may be unaware of 
their hypertension and have uncontrolled hyper-
tension, which places them at risk for multiple 
cardiovascular and pregnancy complications. 

 Although the risks of hypertension have been 
well established for decades, very little data exist 
on risks specifi c to women of reproductive age 
beyond the serious complications associated with 
hypertensive disorders of pregnancy [ 7 ]. With 
time, patients with hypertension develop compli-
cations, including end-stage renal disease and 
cardiovascular disease such as stroke, myocardial 
infarction (MI), congestive heart failure, and 
ventricular arrhythmias [ 8 ]. Patients who are 
diagnosed with hypertension at a young age and 
are effectively treated can delay the onset of this 
end- organ damage, and potentially avoid such 
complications entirely.  

    Hypertension and Pregnancy 

 To optimally meet the needs of women of repro-
ductive age affected by hypertension, clinicians 
need to understand the ways in which hyperten-
sion affects pregnancy outcomes. Clinicians must 
also develop a framework for understanding the 
ways in which hypertension may affect the risks 
of using certain contraceptives. The impact of 
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hypertension on pregnancy is signifi cant and 
multifaceted. This is true of both women with 
preexisting hypertension and women with gesta-
tional hypertension (defi ned as a blood pressure 
>140/90 that develops after 20 weeks gestation). 
Gestational hypertension may unmask early 
cardiovascular risk: approximately 15 % of 
women who develop gestational hypertension 
will go on to develop chronic hypertension [ 9 ]. 
Gestational hypertension has therefore been 
defi ned by the American Heart Association as a 
major risk factor for the subsequent development 
of cardiovascular disease [ 10 ]. Thus, when 
assessing overall cardiovascular risk, clinicians 
should ask all women about any prior pregnan-
cies and pregnancy complications. 

 The normal physiology of pregnancy results 
in a decrease in blood pressure, with the nadir 
typically in the second trimester. This decrease is 
primarily due to decreases in systemic vascular 
resistance, mediated by increased endothelial 
nitric oxide and prostacyclin production. 
Therefore, women with mild preexisting hyper-
tension may no longer require medication during 
pregnancy (although blood pressure may again 
reach pre-pregnancy levels by the third trimes-
ter). One of the most serious sequelae of hyper-
tension in pregnancy is preeclampsia, defi ned by 
hypertension and proteinuria. Women with pre-
existing hypertension are at signifi cantly 
increased risk for preeclampsia as compared to 
normotensive women [ 11 ]. Approximately 50 % 
of women with severe hypertension (defi ned as 
>160/100) will develop preeclampsia, as com-
pared to between 10 and 25 % of women with 
mild hypertension (140–159/90–99) [ 12 ]. The 
mechanism for this relationship relates to factors 
released into the maternal bloodstream when the 

placenta becomes ischemic due to hypertension. 
Widespread endothelial dysfunction ensues, 
leading to worsening hypertension, generalized 
and/or pulmonary edema due to capillary leak, 
proteinuria, acute kidney injury, and hepatic 
ischemia. Women with preeclampsia are at 
signifi cantly increased risk for the development 
of both chronic hypertension and cardiovascular 
disease in the future [ 13 ]. 

 Other well-established pregnancy-related 
complications of hypertension share a common 
etiology of placental hypoperfusion. Some of 
these complications include placental abruption, 
small for gestational age infants, and preterm 
birth. Table  3.1  summarizes these risks, with data 
drawn from four large observational studies [ 12 ].

   The extent to which treatment of hypertension 
in pregnancy prevents development of these com-
plications is less clear. Although the data listed in 
Table  3.1  suggest that women with mild hyper-
tension are at risk for complications, this does not 
prove that treatment decreases these risks. 
Importantly, blood pressure targets in pregnant 
women are signifi cantly higher than in nonpreg-
nant women. While nonpregnant women, includ-
ing those who desire pregnancy, should be treated 
to a goal blood pressure of no higher than 140/90, 
the risks of treatment of pregnant women with 
mild hypertension may outweigh the benefi ts. 
Relative placental hypoperfusion can result from 
treating blood pressure in pregnant women even 
to levels that are otherwise considered normal. A 
meta-analysis of 46 randomized controlled trials 
showed no difference with treatment versus pla-
cebo in risks of preeclampsia, fetal mortality, 
preterm birth, small for gestational age infants, or 
placental abruption in women with mild hyper-
tension (defi ned as <170/110 for the meta- analysis). 

    Table 3.1    Risks of adverse events associated with hypertension in pregnancy   

 Placental 
abruption (%) 

 Preterm 
birth (%) 

 Small for 
gestational age (%) 

 Preeclampsia 
(%) 

 Mild hypertension 
(variable treatment 
across studies, 10–50 %) 

 0.7–1.4  12–35  8–16  10–25 

 Severe hypertension 
(all subjects treated) 

 5–10  62–70  31–40  ~50 
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However, treatment did show a signifi cantly 
decreased risk of progression to severe hyperten-
sion, with a number needed to treat between 8 
and 13 [ 14 ]. Data also suggest that treatment of 
maternal hypertension may be harmful: in meta-
analysis even a 10 mmHg decrease in maternal 
mean arterial pressure was associated with a 
176 g (6 oz) decrease in birth weight. These 
results were consistent for all medications and all 
durations of treatment, and were observed in 
women treated for both mild and severe hyper-
tension [ 15 ]. 

 Although it is clear that all women in 
pregnancy with severe hypertension should be 
treated, in pregnant women with mild hyperten-
sion, decisions on the risks and benefi ts of treat-
ment should be made on an individual basis. At a 
minimum, all women should be closely moni-
tored for progression to severe hypertension. 
Antihypertensives should generally be avoided in 
young women with stable, mild hypertension, as 
the best data available do not show a signifi cantly 
decreased risk of pregnancy complications with 
treatment. When treatment is indicated during 
pregnancy, methyldopa (class B) and labetalol 
(class C) are the drugs of choice [ 16 ]. Decades of 
data support the safety of these two agents. Long-
acting calcium channel blockers (primarily nife-
dipine) are considered second-line, primarily due 
to a  paucity of data [ 17 ]. Clonidine has also been 
shown to have outcomes similar to methyldopa 
[ 18 ]. While hydralazine is commonly used in the 
inpatient setting, it has been shown to carry 
increased risk of maternal hypotension and pla-
cental abruption [ 19 ], and therefore should be a 
third-line agent for outpatient hypertension treat-
ment. Finally, ACE inhibitors and angiotensin 
receptor blockers (ARBs) should be strictly 
avoided during pregnancy, due to risk of oligohy-
dramnios and other congenital abnormalities.  

    Combined Hormonal 
Contraceptives 

 Although it is imperative for providers who care 
for women of reproductive age to be able to 
recognize and manage the effects of hypertension 

on pregnancy, the high prevalence of hypertension 
among women desiring contraception also com-
pels providers to learn to optimally navigate this 
common clinical scenario. Many forms of contra-
ception directly impact blood pressure. Among 
the most notable and perhaps most notorious 
are estrogen-containing contraceptives. The link 
between estrogen-containing contraceptives, or 
combined hormonal contraceptives (CHC) and 
hypertension was fi rst established in 1967: 11 
women developed hypertension after starting 
combined hormonal pills, all of whom resumed 
normotension after the medication was discontin-
ued. Women were also found to have elevations 
in renin substrates [ 20 ]. It has since been recog-
nized that estrogen both stimulates production of 
angiotensinogen from the liver and increases 
activation of the renin-angiotensin system [ 21 ]. 
Although the estrogen doses (up to 200 μg ethi-
nyl estradiol) used in early pill formulations were 
much higher than current CHCs, the wealth of 
data that has resulted since the landmark 1967 
publication has repeatedly demonstrated a clear 
causal link between hypertension and CHC. 

 Much of the data available on the impact of 
estrogen on hypertension comes from studies of 
CHCs, which like all hormonal contraceptives 
contain progestins. CHCs have been shown, on 
average, to increase systolic and diastolic blood 
pressure by 8 and 6 mmHg, respectively [ 22 ]. 
Although this may seem to be a fairly mild 
increase, it may have an adverse clinical impact. 
Indeed, even normotensive women on combined 
oral contraceptives (COCs) have been shown to 
have higher blood pressures and increased uri-
nary aldosterone excretion compared to controls 
not taking COCs [ 23 ]. In studies controlling for 
age, longer duration of COC use has also been 
shown to increase hypertension risk as compared 
to shorter durations, and women taking COCs 
have a small increased risk for both moderate and 
severe hypertension [ 24 ]. Longitudinal observa-
tional data from the Nurse’s Health Study (NHS) 
have shown that the risk of hypertension among 
women taking COCs increases with age, body 
mass index, and duration of use [ 25 ]. Furthermore, 
NHS data show that women with a past history of 
COC use have a small but signifi cantly increased 
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risk of hypertension compared to women who 
never used COCs, after adjustment for age and 
baseline blood pressure (Table  3.2 ). This fi nding 
begs the question of whether COCs unmask 
hypertension in women who were prone to its 
development in later life.

   Although the degree of blood pressure 
increase associated with COCs is not dramatic, 
data show a clear link between COCs use in 
women with hypertension and subsequent myo-
cardial infarction. Estrogens are well known to 
be pro- thrombotic. Unfortunately, little data 
exist to defi ne the absolute risk of cardiovascular 
events in women of reproductive age; rather, the 

majority of existing literature provide relative 
risks. Yet, data do exist to demonstrate that 
although the absolute risk of these events is low, 
it increases with both hypertension and COC use 
(Table  3.3 ) [ 26 ].

   Early data showed that among women who 
use COCs, those with hypertension had nearly 
fourfold increased risk of myocardial infarction 
as compared to normotensive women [ 27 ]. 
Subsequent investigations showed even more 
concerning fi ndings, specifi cally a 17-fold higher 
risk of MI in COC users with hypertension versus 
COC users without [ 28 ]. A 2006 systematic 
review showed that in a review of available data, 
the relative risk of MI among COC users with 
hypertension was approximately 12, as compared 
to nonusers with hypertension [ 29 ]. This analysis 
also examined the association between MI risk 
and whether blood pressure was measured prior 
to initiating COCs. The risk for MI was higher 
among women who had not had their blood 
pressure measured prior to COC initiation (OR 
range 2.76–9.47, 95 % CI range 1.36–24.1), as 
compared to women who had (OR range 1.07–3.48, 
95 % CI range 0.66–8.70). These results suggest 
that blood pressure assessment prior to initiation 

   Table 3.2    Hypertension among never, past, and current users of OCs a    

 Hypertension 

 OC use 

 Never  Past  Current 

 Cases,  n   211  1193  163 
 Person-years b      35,333  167,236  28,437 
 Age-adjusted RR  1.0 (Referent)  1.1 (0.9–1.2)  1.5 (1.2–1.8) 
 Age- and BMI-adjusted RR c   1.0 (Referent)  1.2 (1.0–1.4)  1.8 (1.5–2.3) 
 Age-adjusted RR after adjustment 
for baseline BP  e  

 1.0 (Referent)  1.2 (1.0–1.4)  1.7 (1.3–2.1) 

 Multivariate RR after adjustment 
for baseline BP  e  

 1.0 (Referent)  1.2 (1.0–1.5)  1.9 (1.6–2.4) 

  Values in parentheses are 95 % CIs 
  BP  blood pressure,  RR  relative risk,  BMI  body mass index 
  a Reprinted with permission from Chasan-Taber L, Willett WC, Manson JE, Spiegelman D, Hunter DJ, Curhan G, et al. 
Prospective study of oral contraceptives and hypertension among women in the United States. Circulation. 1996 Aug 
1;94(3):483–9 
  b Person-years of exposure among the entire cohort 
  c After controlling for 5-year age categories and ten categories of BMI 
  d Multivariate model includes age (years) (25–29, 30–34, 35–39, 40–44, 45–49), BMI (deciles), cigarette smoking (ciga-
rettes/day) (never, past, 1–14, 15–24, 25–34, 35+), family history of hypertension (no, yes), parity (number of pregnan-
cies) (nulliparous, 1–2, 3–4, 5+), physical activity (quintiles), alcohol (g/day) (none, 0.1 to <1.5, 1.5 to <5.0, 5.0 to 
<15.0, 15+), and ethnicity (white, black, Hispanic, Asian, or unknown) 
  e Systolic BP (mmHg) (unknown, <105, 105–114, 115–124, 125–134, 135–144, 145–154, 155–164, 165–174, 175+) 
and diastolic BP (mmHg) (unknown, <65, 65–74, 75–84, 85–89, 90–94, 95–104, 105+)  

    Table 3.3    Number of cardiovascular events per million 
woman-years, ages 30–34   

 Myocardial 
infarction 

 Ischemic 
stroke 

 Normotensive 
non-COC user 

 1.7  9.8 

 Normotensive 
COC user 

 4.2  24.6 

 Hypertensive 
non-COC user 

 10.2  39.3 

 Hypertensive 
COC user 

 25.5  98.4 
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of estrogen-containing contraception may mitigate 
MI risk among women with hypertension, particu-
larly if estrogen-containing methods are avoided 
by hypertensive women. 

 In addition to myocardial infarction risk, data 
demonstrate a link between CHC use and both 
stroke and peripheral arterial disease (PAD) in 
women with hypertension. A study of 152 women 
ages 18–49 with PAD confi rmed by angiography 
found an odds ratio for PAD of 8.8 (95 % CI 
3.9–19.8) among hypertensive COC users, com-
pared with normotensive COC users [ 30 ]. 
Although PAD is rare among women of repro-
ductive age, these results are further evidence of 
the adverse impact of COCs on the endothelium 
of hypertensive women. As compared to the data 
available on PAD and COC use, the data on 
stroke risk are more abundant. Importantly, a 
dose–response relationship has been shown. 
Women (all- comers) using 50 μg of ethinyl estra-
diol were found to have an OR for stroke of 4.5 
(95 % CI 2.6–7.7), as compared to women on 
30–40 μg COCs (OR 1.6, 95 % CI 1.3–2.0), 
women on 20 μg COCs (OR 1.7, 95 % CI 1.0–3.1), 
and women on the progestin-only pill (OR 1.0, 
95 % CI 0.3–3.0) [ 31 ]. Further evidence exists to 
demonstrate this dose-dependent relationship. 
Among users (all-comers) of COCs containing 
<50 μg ethinyl estradiol (EE), compared with 
women who had never used COCs, the odds ratio 
for ischemic stroke was 0.66 (95 % CI 0.29–
1.47). Among prior COC users the odds ratio was 
1.09 (95 % CI, 0.54–2.21). These data show that 
for women using COCs containing <50 μg of EE, 
no increased stroke risk was seen, even in analy-
ses for women age 35 and older or those with 
untreated hypertension [ 32 ]. These results rein-
force the reasons for which COCs with 50 μg of 
EE are now usually avoided. 

 In an international study of developed coun-
tries, the odds ratio for ischemic stroke among 
COC users with hypertension compared to those 
without hypertension was found to be 10.7 (95 % 
CI 2.04–56.6) and 2.71 (95 % CI 1.47–4.99), 
respectively [ 33 ]. Similarly, one systematic 
review found that most studies examining the risk 
of ischemic stroke among hypertensive COC 
users reported risks 1.5–2 times higher than those 

of normotensive COC users. As with data on 
myocardial infarction, COC users who had not 
had their blood pressure checked had a higher 
risk (1.7- to 2.5-fold increase) of ischemic stroke 
than COC users who had, although this increased 
risk was not observed for hemorrhagic stroke 
[ 29 ]. These data for stroke in COC users with 
hypertension are concerning, despite the exis-
tence of some confl icting data. Specifi cally, at 
least one study has found a higher stroke risk 
among hypertensive non-COC users than hyper-
tensive women taking COCs [ 34 ]. Additionally, a 
similarly conducted meta-analysis found that 
COC users with hypertension did not have a 
higher stroke than COC users without hyperten-
sion [ 35 ]. Both systematic reviews included stud-
ies from the 1960s forward; therefore, it is 
unlikely that disparate inclusion of older studies 
using higher EE doses can explain the differences 
in these fi ndings. 

 Overall, despite some data to the contrary, the 
available evidence suggests a probable increased 
risk of ischemic stroke among hypertensive 
women who use COCs, and likely all estrogen- 
containing contraceptives. Although data suggest 
a clear increased risk for myocardial infarction in 
women with hypertension who use COCs, and a 
possible increased risk of ischemic stroke, it is 
important to recognize that the prevalence of 
these conditions in women of reproductive age is 
very low. Based on a meta-analysis of overall 
myocardial infarction and stroke risk in women 
on estrogen-containing contraception, it is esti-
mated that 10,000 women would need to be 
treated with a pill containing 20 μg EE for 1 year 
to cause two cardiovascular events (MI or throm-
botic stroke) [ 36 ]. The exact extent to which this 
baseline risk changes in women with hyperten-
sion is unclear, although we might expect an 
increase in risk. 

 Among women with hypertension on COCs, 
those who discontinued use had a mean decrease 
in systolic blood pressure of 15 mmHg versus a 
decrease of 2.8 mmHg in women who continued 
use. Mean decreases in diastolic blood pressure 
for women who discontinued compared to those 
who did not were 10.4 mmHg and 2.2 mmHg, 
respectively [ 24 ]. These results are surprising in 
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light of the above results which showed an 
average increase in systolic and diastolic blood 
pressure of 8 and 6 mmHg. However, the latter 
data were in all-comers, and it is probable than 
women with baseline hypertension experience a 
greater increase in blood pressure with COC 
initiation versus normotensive women. Overall, 
these data suggest that clinicians can reassure 
women who are hypertensive while using COCs 
that blood pressure is likely to signifi cantly 
decrease once the pills are discontinued. 

 For those women who desire CHCs over other 
forms of contraception, it is critical to weigh 
these risks against the risks of the pregnancy 
complications associated with hypertension. 
When CHCs are chosen, the best choice is the 
lowest-dose EE possible. Data exist to support 
this EE dose-dependent relationship and risk of 
adverse outcome: for the same progestin, relative 
risk for both stroke and myocardial infarction 
tends to increase as EE dose increases from 20 to 
30–40 μg [ 37 ]. The US Centers for Disease 
Control and Prevention’s Medical Eligibility 
Criteria for Contraceptive Use (USMEC) defi nes 
CHCs as category 4 (method poses an unaccept-
able health risk) for women with blood pressures 
>160/100, and category 3 (method usually is not 
recommended unless other more appropriate 
methods are not available or acceptable) for 
women with blood pressures 140–159/90–99 or 
women with adequately treated hypertension 
[ 38 ] (see Table  3.3 ). It is likely that CHCs are 
considered category 3 in women with well- 
controlled hypertension because of the known 
risks in women with hypertension as a whole. 
Citing evidence (much of which is summarized 
previously) on the increased risk of cardiovascu-
lar events in women with hypertension using 
CHCs, the USMEC concludes that for women 
with blood pressure <160/100 for whom CHCs 
are the contraceptive of choice, it is reasonable to 
initiate CHCs with very close follow-up. 
However, non-estrogen-containing options, as 
discussed in the following section, offer superior 
safety for these women and should be encour-
aged by all providers. 

 Data on the effects of other estrogen-containing 
contraceptive options on blood pressure, specifi -

cally the patch and the ring, are minimal as 
compared to data available on combined oral 
contraceptives. Systemic EE levels achieved with 
the ring are approximately 50 % that achieved 
with COCs [ 39 ]. EE levels achieved with the 
patch have been shown to be higher than with 
COCs [ 40 ]. Therefore, although direct evidence 
does not exist, USMEC recommendations do not 
make a distinction between use of the patch or 
ring compared to COCs in women with hyperten-
sion. Available evidence shows that in all-
comers, the contraceptive ring signifi cantly 
increases stroke risk, although no signifi cant MI 
risk was seen with either the patch or ring [ 37 ].  

    Progestin-Only Contraceptives 

 Given the multiple risks of CHC in women with 
hypertension, an understanding of the impact of 
progestins on blood pressure is important. 
Progesterone is a known vasodilator [ 41 ], and 
progestins do not have the pro-thrombotic effects 
of estrogen. Data exist to show that the progestin- 
only pill (POP) offers a superior safety profi le to 
CHCs, with respect to both MI and stroke. 
Specifi cally, women (all-comers) taking the POP 
have been shown to be at no increased risk of MI 
or thrombotic stroke as compared to contracep-
tion nonusers [ 34 ,  37 ]. Although relative little 
data exist on the impact of POP on cardiovascular 
risk in women with hypertension, there are data 
to shed light on the potential association between 
the POP and development of hypertension. A 2004 
literature review identifi ed three prospective 
studies evaluating this relationship [ 42 ]. In one 
study of Black normotensive women under age 
35 taking the POP, no overall increase in systolic 
blood pressure was observed and diastolic blood 
pressures were decreased [ 43 ]. Other studies 
again showed no increase in blood pressure over 
2 years of follow-up [ 44 ,  45 ]. 

 There is only one known study examining the 
risk of cardiovascular events associated with the 
POP in women with hypertension specifi cally. A 
1998 case–control study done by the World 
Health Organization (WHO) showed an increased 
risk of all cardiovascular events among women 
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with hypertension whether they were using POP 
(OR 6.78, 95 % CI 2.82–16.3) or not (OR 
5.87,95 % CI 5.12–6.73) [ 46 ] compared to 
women without hypertension. As the difference 
in effect size is small, and the confi dence inter-
vals overlap, the CDC’s US Selected Practice 
Recommendations do not recommend blood 
pressure measurement prior to initiation of the 
POP [ 38 ]. The POP is rated as category 1 (no 
restrictions) in women with adequately controlled 
or mild hypertension, and category 2 (advantages 
generally outweigh theoretical or proven risks) in 
women with blood pressures >160/100. 

 Although again limited, some additional data 
shed light on the relationship between other 
forms of progestin-only contraceptives and blood 
pressure. For example, depot medroxyprogester-
one acetate (DMPA) has been shown to be safe in 
women with cardiovascular contraindications to 
estrogen [ 47 ]. Per the USMEC, blood pressure 
measurement is not necessary prior to initiation 
of DMPA, although DMPA is rated category 3 in 
women with blood pressures >160/110 and as 
category 2 in women with adequately controlled 
or mild hypertension. The reasons for the cate-
gory 3 rating in women with severe hypertension 
are based primarily on the same 1998 WHO 
case–control study discussed previously (the 
only study cited in these guidelines), which 
showed an increased risk of all cardiovascular 
events among women with hypertension whether 
they used DMPA (OR 7.16, 95 % CI 1.32–38.7) 
or not (OR 5.87,95 % CI 5.12–6.73) compared to 
women without hypertension [ 46 ]. As these 
 confi dence intervals overlap considerably, it is 
unclear why DMPA is rated as category 3 for 
women with severe hypertension, when the POP 
is rated as category 2. In the absence of data dem-
onstrating a true increase in risk of cardiovascu-
lar events, both DMPA and the progestin-only 
pill should be considered safe methods of contra-
ception for women with hypertension. The only 
caveat with DMPA is that it cannot be immedi-
ately discontinued if adverse effects arise. 

 There are several other considerations regard-
ing the impact of different progestins on hyper-
tension. One such consideration is the role of the 
progestin, drospirenone. Drospirenone has a 

known anti-mineralocorticoid effect, and there-
fore it is biologically plausible that it may cause 
a decrease in blood pressure. Although limited 
data exist on the impact of drospirenone on blood 
pressure in women of reproductive age, when 
used in combination with estradiol, it has been 
shown to lower blood pressure in postmeno-
pausal women with mild hypertension [ 48 ,  49 ]. 
One recent study examined the effects of drospi-
renone combined with 30 μg EE on 24-h ambula-
tory blood pressure and heart rate in normotensive 
women of reproductive age. Results showed no 
impact on blood pressure and a small but signifi -
cant increase in heart rate [ 50 ]. Importantly, as 
discussed in Chap.   12    , COCs containing drospi-
renone have been associated in multiple studies 
with a relatively increased risk of venous throm-
boembolism as compared to COCs containing 
other progestins, particularly levonorgestrel [ 51 , 
 52 ]. The prospective EURAS study, however, has 
not found such an association [ 53 ]. Additionally, 
no progestin-only pill containing drospirenone 
exists, and therefore any woman taking drospire-
none is at risk for the effects of COCs on blood 
pressure. Therefore, despite drospirenone’s 
potential to decrease blood pressure, COCs con-
taining drospirenone should not be preferentially 
used in women who are hypertensive or other-
wise poor candidates for COCs.  

    Intrauterine Devices and Implants 

 No discussion of contraception should neglect 
consideration of highly effective reversible con-
traception, specifi cally intrauterine devices 
(IUDs) containing either copper (ParaGard, Teva, 
Israel) or levonorgestrel (LNG-IUD, Mirena, 
Sklya, Bayer Healthcare Pharmaceuticals, 
Wayne, NJ, USA), and the subdermal etonoges-
trel implant (Nexplanon, Merck, Whitehouse 
Station, NJ, USA). Given the evidence discussed 
above which show that progestin-only pills do 
not increase risk of hypertension, there is no bio-
logic plausibility to suggest a risk associated with 
these methods. Unfortunately, no studies have 
explicitly documented the impact of these meth-
ods on blood pressure. USMEC guidelines give 
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both the implant and the LNG-IUD the same 
rating as the progestin-only pill: category 1 for 
women with adequately controlled and mild 
hypertension, and category 2 for women with 
severe hypertension (>160/110) although no 
studies to support this caution are cited. The 
copper IUD is category 1 for women with any 
degree of hypertension. Given the excellent effi -
cacy, safety, and tolerability of IUDs and 
implants, clinicians should offer these highly 
effective reversible contraceptives as fi rst-line 
options for women with any degree of hyperten-
sion. Table  3.4  summarizes USMEC guidelines 
for contraception in women with hypertension.

       Patient Assessment and Counseling 

 In light of the many considerations required 
before initiation of contraception in women with 
hypertension, optimal patient assessment is key 
to both minimizing risks and optimizing opportu-
nities for patient counseling. Patient assessment 
will differ depending on the type of contraceptive 
desired. Several systematic reviews have demon-
strated that women who do not have their blood 
pressure measured prior to initiation of CHCs are 
at signifi cantly higher risk for myocardial infarc-
tion and ischemic stroke as compared to women 
whose blood pressure was measured [ 29 ,  54 ]. For 
these reasons, blood pressure measurement is 
recommended for all women prior to initiation of 
CHC and, if blood pressure is severely elevated, 
an alternate contraceptive option should be cho-
sen. Systematic review of the literature has not 
identifi ed any studies which have demonstrated 
that blood pressure assessment prior to initiation 
of progestin-only methods changes outcomes 

[ 54 ]. Despite the lack of the direct data, existing 
evidence demonstrates no increased risk of 
incident hypertension among women using 
progestin- only contraceptives. For these reasons, 
among women choosing progestin-only methods 
including DMPA and implants, it is not necessary 
to assess blood pressure prior to initiation [ 38 ]. 

 When blood pressure assessment prior to 
contraception initiation is necessary, proper tech-
nique and approach is important. Many women 
will require a large cuff: the bladder inside the 
cuff should encircle 80 % of an adult’s arm. 
When in doubt, opt for the larger cuff. Use of a 
poorly fi tting cuff will skew measurement results, 
with small cuffs producing inaccurately high 
readings. Providers should not make the diagno-
sis of hypertension based on one blood pressure 
reading alone. Rather, patients should be seen in 
close follow-up to have blood pressure repeated 
once at a minimum, and ideally twice to rule in 
the diagnosis. Whenever measuring blood pressure, 
the patient should be sitting in a quiet environ-
ment for at least 5 min. Her arm should be rested 
on a table or other support, such that the midpoint 
of the upper arm is at the same level as the heart. 
Providers should be aware of the many factors 
that can impact offi ce blood pressure measure-
ment, including caffeine, smoking, pain, anxiety, 
and errors in technique. “White coat” hypertension, 
in which blood pressure transiently increases due 
to the stress associated with medical evaluation 
but is otherwise normal, is also a phenomenon 
well documented in the literature [ 55 ]. 
Nevertheless, it is important to recognize that 
patients whose hypertension is seen only on clin-
ical evaluation but not in ambulatory settings still 
have increased atherosclerotic risk compared to 
patients without white coat hypertension [ 56 ]. 

   Table 3.4    Summary: US medical eligibility criteria for contraceptive use in women with hypertension   

 Blood pressure  CHC  POP  DMPA  Implant  LNG-IUD  Copper IUD 

 Adequately controlled  3  1  2  1  1  1 
 140–159/90–99  3  1  2  1  1  1 
 ≥160/100  4  2  3  2  2  1 

   CHC  combined hormonal contraception,  POP  progestin-only pill,  DMPA  depot medroxyprogesterone acetate,  LNG- 
IUD   levonorgestrel intrauterine device,  Copper IUD  copper intrauterine device  
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 An elevated blood pressure should not delay or 
prevent initiation of contraception. The impor-
tance of this point cannot be underestimated: the 
adverse health effects, both cardiovascular and 
otherwise, of an unwanted pregnancy are both 
more common and serious. In all instances, an 
elevated blood pressure will inform the need for 
follow-up and a discussion of whether antihy-
pertensive medication should be initiated. In the 
event that a CHC is preferred by the patient and 
her blood pressure is found to be >160/100, an 
alternative contraceptive should be encouraged. 
If a patient declines all other options, an indi-
vidual assessment of the risks and benefi ts of 
CHC initiation as well as shared patient–pro-
vider decision making are key to considering ini-
tiation of a CHC in a woman using an 
antihypertensive. If this approach is chosen, 
blood pressure should be reassessed within 1 
week. If blood pressure at follow-up is in the 
mild hypertensive or normal range, long-term 
use of CHCs in combination with antihyperten-
sive medication is reasonable. Importantly, when 
initiating contraception in women with hyper-
tension, providers should capitalize on opportu-
nities to counsel and intervene on other risk 
factors for cardiovascular disease, such as smok-
ing, diabetes, salt intake, and obesity, which are 
common challenges for hypertensive patients. 

 Little data exist to guide specifi c follow-up 
after initiation of contraception in women with 
hypertension. Ideally, women with hypertension 
who are started on a CHC should be prescribed a 
blood pressure cuff and instructed to record mea-
surements and call their provider if they see read-
ings >140/90. In settings where either cuffs are not 
available or it is not feasible for patients to self-
monitor blood pressure, initiation of contraception 
should not be delayed or deferred. Women with 
hypertension should be scheduled for a visit for 
blood pressure measurement 1–2 weeks after CHC 
initiation. No additional follow- up, other than 
what would normally be recommended for hyper-
tensive patients, is necessary after initiation of 
progestin-only methods and IUDs. 

 Despite clear evidence for the risk of hyper-
tension after CHC initiation, a systematic review 
of the literature found that only a small percentage 

of women developed incident hypertension in up 
to 2 years of follow-up after starting a 
CHC. Furthermore, even in studies in which the 
mean blood pressure was higher in the CHC 
group than in the placebo group, the mean blood 
pressures among CHC users largely remained 
well below levels consistent with a diagnosis of 
hypertension [ 57 ]. Although it is reasonable to 
check blood pressure in routine follow-up of all 
women using CHC, these data should reassure 
providers that no specifi c blood pressure moni-
toring is necessary after initiation of a CHC by 
women who are normotensive at baseline. 

 No known medication interactions exist 
between any contraceptive method and antihy-
pertensive agents. The major considerations for 
medication effects in women of reproductive age 
with hypertension involve pregnancy and breast-
feeding. Agents of choice are discussed previ-
ously in this chapter. Although there are important 
medication interactions that can occur with con-
traceptive agents as discussed in Chap.   20    , 
providers can be reassured that no interactions 
with agents used to treat hypertension have been 
identifi ed.  

    Pulmonary Arterial Hypertension 

 A detailed discussion of pulmonary arterial 
hypertension (PAH) is beyond the scope of this 
chapter (see Chap.   2    ). Although pulmonary 
hypertension is much less common than systemic 
hypertension, PAH disproportionately impacts 
reproductive-aged women more than men [ 58 ]. 
The gender differences in the prevalence of this 
disease are thought to be largely driven by hor-
monal factors (specifi cally the effects of altered 
estrogen metabolism on pulmonary circulation) 
[ 59 ], and therefore a basic understanding of the 
impact of contraceptive agents on this disease is 
imperative for any provider who cares for women. 

 Medical therapy for pulmonary arterial hyper-
tension should be managed by a pulmonologist 
with expertise in this disease process. Yet, pri-
mary care providers play a crucial role in coun-
seling affected women regarding contraception 
and pregnancy. Unfortunately, pregnancy is often 
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a time when PAH presents, in part, due to the 
increased stroke volume, cardiac output, and 
hypercoagulability associated with pregnancy. 
Even with treatment, maternal mortality is as 
high 33–50 % [ 60 ,  61 ], with the majority of these 
tragic fatalities occurring within 35 days of deliv-
ery [ 62 ]. For these reasons, pregnancy in women 
with PAH of any cause is classifi ed by the WHO 
as contraindicated [ 60 ]. 

 Given the very high maternal mortality with 
PAH, safe effective contraception use for women 
in this patient population is paramount. However, 
data are very limited and existing guidelines have 
largely been generated by expert consensus. 
Neither the CDC nor the WHO MEC specifi cally 
discusses pulmonary hypertension. However, as 
both CHC and PAH increase risk of pulmonary 
embolism, CHC should be avoided by women 
with PAH. IUDs and the subdermal implant are 
fi rst-line agents for any woman with high risk of 
pregnancy related morbidity or mortality. 
However, before placing an IUD for a woman with 
PAH, providers should consider that up to 2 % of 
women will experience a vasovagal response at the 
time of IUD placement, especially nulliparous 
women. As a vagal response for a woman with 
PAH poses a risk of cardiac collapse, IUD place-
ment should be performed in a carefully moni-
tored setting. The etonogestrel implant may 
therefore be the preferred contraceptive option for 
women with PAH. However, when PAH is treated 
with bosentan (a teratogenic drug commonly used 
to treat PAH) this medication causes known induc-
tion of cytochrome p450, which may reduce the 
effi cacy of the implant as well as POPs [ 63 ]. 
DMPA, due to its relatively higher dose, is thought 
to remain effective despite cytochrome-inducing 
agents such as bosentan, and offers another safe 
alternative. Emergency contraception, which con-
tains no estrogen, is thought to be safe for all 
women, including those with PAH or cardiac dis-
ease of any kind.  

    Research Gaps 

 As noted throughout this chapter, many impor-
tant research gaps exist with respect to contracep-
tion use in women either with or at risk of 

hypertension. One signifi cant gap is that much of 
what is known about the cardiovascular effects of 
various contraceptive agents derives from studies 
in normotensive women. Data are also fairly lim-
ited regarding use of the patch and ring. However, 
given the associated risks seen in these studies as 
well as the USMEC ratings of 3 and 4 for CHC 
options in women with varying degrees of hyper-
tension, it is unlikely that additional prospective 
research in this population will become available. 
There is also no evidence available regarding the 
LNG-IUD, the copper IUD, or subdermal 
implant. The fi eld would benefi t from further 
data on progestin-only methods in women with 
hypertension. Currently there is only one study 
examining this relationship, and it does not 
include the LNG-IUD or subdermal implant. 
Existing data show the potential for a small 
increase in cardiovascular risks associated with 
POP or depot medroxyprogesterone acetate use 
by hypertensive women. However, these data are 
far from defi nitive. Further data on the safety of 
these methods could potentially change USMEC 
ratings, especially for progestin-only methods in 
women with severe hypertension who face sig-
nifi cant risk of adverse pregnancy outcomes. 

 In summary, most women will have no adverse 
effects from any type of contraception, whether 
or not they have hypertension. Highly effective 
reversible contraception such as the contracep-
tive implant and intrauterine devices are more 
effective than oral and injectable contraceptives. 
For this reason, as well as for their favorable 
safety profi les, they should be recommended as 
fi rst-line for contraception to women with hyper-
tension. Progestin-only contraceptives and the 
copper intrauterine device can be used safely in 
women with hypertension, even if blood pressure 
is poorly controlled. Blood pressure assessment 
is not necessary prior to use of these methods. In 
most cases, the risks and harms associated with 
an unplanned pregnancy will be greater than any 
risks associated with contraception for a woman 
with hypertension; thus, when a combined hor-
monal method is a woman’s preferred contracep-
tive, use of such a method may be clinically 
indicated with clear documentation of extended 
discussion of the risks versus potential benefi ts of 
such an approach. Women with known hypertension 
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or risk factors for it should have their blood 
pressure measured prior to initiation of CHC. These 
women should also be seen in follow- up to screen 
for development of worsening hypertension. In 
general, CHC should be avoided (category 4) in 
women with blood pressures >160/100. Because 
of data demonstrating a dose- dependent risk of 
cardiovascular events in women using contracep-
tives containing ethinyl estradiol, when these 
methods are selected, doses ≤35 μg are univer-
sally preferred.     
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           Epidemiology of Diabetes 
in the United States 

    Diabetes is a common condition in the United 
States. In 2010, almost 26 million people, or 
8.3 % of the US population, had diabetes, 12.6 
million of whom were women [ 2 ]. The incidence 
of diabetes in US women is increasing, from 4.5 
per 1,000 in 1997 to 7.5 per 1,000 in 2011 
(Fig.  4.1 ) [ 3 ]. Among those less than age 20, a 
recent estimate from 2010 showed that 215,000 
people have diabetes. Between 2005 and 2008, 
35 % of US adults were diagnosed with prediabe-
tes (fasting glucose of 100–125 mg/dL), a condi-
tion that carries an increased risk of not only 
diabetes, but also heart disease and stroke. 
Prediabetes is also increasing in US women, with 

recent data suggesting that between 2002 and 
2010, the prevalence of prediabetes among 
women increased by 8 % [ 4 ]. Both prediabetes 
and diabetes are also increasing among US ado-
lescents [ 5 ]. The increase of both prediabetes and 
diabetes in the United States is likely at least in 
part due to increasing obesity.

   The increasing prevalence of diabetes is of 
concern given that diabetes increases the risk of a 
number of medical complications, as well as neg-
atively impacting overall life expectancy [ 6 ]. 
Microvascular complications of both type 1 and 
type 2 diabetes include nephropathy, neuropathy, 
and retinopathy [ 7 ]. Nephropathy is character-
ized by albuminuria, typically urinary albumin 
excretion of 30–300 mg/day. Interestingly, the 
degree of albuminuria is not necessarily associ-
ated with the severity of nephropathy. Diabetic 
nephropathy is the most common cause of dialy-
sis in the United States [ 8 ]. Nephropathy and dia-
betic retinopathy often coexist within patients. 
Diabetic retinopathy is one of the leading causes 
of vision loss, and is typically diagnosed on a 
retinal exam. Diabetic neuropathy is a clinical 
diagnosis, based on a neurological exam, and is 
characterized by symmetrical sensory polyneu-
ropathy. The progression of diabetic neuropathy 
correlates directly with hyperglycemia, and is a 
major source of pain in patients with diabetes. 
Diabetes also dramatically increases the risk of 
cardiovascular disease, including coronary artery 
disease, stroke, and peripheral vascular disease 
[ 6 ]. It is these macrovascular complications that 
often contribute to mortality in diabetic patients. 
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Major trials examining the effect of treatment of 
diabetes and its associated comorbidities, hyper-
tension and hyperlipidemia, consistently show 
that while glycemic control may limit the pro-
gression of microvascular complications, control 
of blood pressure and lipids has the most potent 
effect on mortality [ 9 – 11 ]. 

 Preexisting diabetes in women who become 
pregnant is also a major cause of both maternal 
and fetal morbidity. Poorly controlled diabetes 
increases the risk of spontaneous abortion as 
well as the risk of major congenital malforma-
tions [ 12 ]. Pregnant patients often have signifi -
cant insulin resistance, necessitating dose 
increases of medications as well as much closer 
blood glucose monitoring. Preexisting diabetes 
also increases the risk of preeclampsia and cesar-
ean delivery [ 13 ]. Metabolic imprinting of the 
fetus is thought to contribute to the increased 
risk of obesity, insulin resistance, diabetes, and 
cardiovascular disease in the offspring of dia-
betic mothers [ 14 ,  15 ]. 

 Preexisting end organ disease often worsens in 
pregnant diabetic women. The increased glomeru-
lar fi ltration rate associated with the physiologic 

expansion of blood volume in pregnancy tends to 
worsen preexisting renal and retinal disease. 
Worsening renal disease, particularly nephrotic 
conditions, is associated with an increased risk of 
pregnancy complications including preeclampsia 
and preterm delivery [ 16 ]. Evidence from small 
case series suggests that for women with moder-
ate renal insuffi ciency, up to 30 % may experi-
ence an irreversible decline in renal function 
[ 17 ], and a small proportion of patients without 
preexisting renal disease may experience a per-
manent decline in renal function. A recent meta-
analysis showed that women with preexisting 
renal impairment were more likely to develop 
hypertensive disorders of pregnancy than women 
without renal disease (12 % vs. 2 %), and there 
was an increased but nonsignifi cant trend in 
maternal mortality (4 % vs. 1 %) [ 18 ]. Diabetic 
nephropathy also increases the risk of preterm 
birth secondary to worsening maternal disease, 
fetal growth restriction, and perinatal mortality. 

 Gestational diabetes, which affects 2–10 % of 
pregnancies, also carries an increased risk of both 
maternal and fetal complications [ 2 ]. It is a known 
risk factor for macrosomia, which can increase 
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the risk of operative vaginal delivery, cesarean 
section, and brachial plexus injury in the infant 
[ 19 ]. It has also been associated with preeclamp-
sia in pregnancy. Gestational diabetes substan-
tially increases the risk that a woman will 
subsequently develop type 2 diabetes, with up to a 
third having impaired glucose tolerance or overt 
diabetes at postpartum follow-up, and up to 50 % 
developing type 2 diabetes in the 10 years follow-
ing pregnancy [ 20 ]. As such, the population of 
women with a history of gestational diabetes mel-
litus (GDM) represents a uniquely well- defi ned 
cohort of patients at risk for development of a 
chronic disease with lifelong implications. Since 
each subsequent pregnancy is associated with a 
period of worsening metabolic control, potential 
end organ damage, and for many women, a per-
manent increase in body weight, assisting women 
with a history of GDM in accessing effective con-
traception can be one of the most important pre-
ventive steps a physician can take.  

    Pathophysiology, Diagnosis, 
and Treatment of Diabetes Mellitus 

 Diabetes mellitus is characterized by abnormal 
glucose metabolism. There are two main types of 
diabetes. Type 1, which develops due to autoim-
mune destruction of the pancreatic islet cells, 
most commonly affects younger patients who 
may have a normal body mass index (BMI). 
Patients with type 1 diabetes generally have mod-
est but essential exogenous insulin requirements. 
They are at risk for diabetic ketoacidosis, a 
ketotic state that can have disastrous conse-
quences if untreated. Much more common is type 
2 diabetes, which is caused by relative peripheral 
insulin resistance. Though type 2 diabetes classi-
cally affects older, overweight patients, it can 
also develop in normal weight patients, and is 
becoming increasingly common in children and 
adolescents due in part to the epidemic of obesity. 
Type 2 diabetes outside of pregnancy may be 
treated with diet and exercise alone, or a variety 
of medications, both oral and injectable, can be 
added to improve glycemic control if needed. 
The landscape of therapies for type 2 diabetes has 

changed signifi cantly over the past 10 years, with 
a number of new drugs becoming available. 
Nevertheless, type 2 diabetes, like type 1, is usu-
ally a lifelong chronic disease that must be man-
aged in close partnership with the individual 
patient. 

 Since 1997, the diagnosis of type 2 diabetes 
(formerly known as adult-onset diabetes) has 
been based on two confi rmed fasting plasma glu-
cose levels of 126 mg/dL or greater (Table  4.1 ) 
[ 21 ]. Alternatively, a random plasma glucose of 
at least 200 mg/dL is also diagnostic of type 2 
diabetes (T2DM) in patients with symptoms of 
hyperglycemia such as polyuria, polydipsia, and 
polyphagia. Glycated hemoglobin (HbA1C) is 
now internationally standardized, and since 2009, 
a HbA1C of ≥6.5 % is also diagnostic of 
T2DM. Given their more complex and costly 
nature, oral glucose tolerance tests are rarely 
used outside of pregnancy, the postpartum period, 
and in research settings to identify individuals 
with diabetes and gestational diabetes. The pref-
erence for their use in pregnant and postpartum 
women is due to both historical norms and the 
greater sensitivity of the oral glucose tolerance 
test, which performs better than the fasting glu-
cose or HgBA1C at identifying women with 
impaired glucose tolerance in the postpartum 
period.

   Impaired fasting glucose is now recognized as 
a prediabetic state, and is defi ned as a fasting glucose 

        Table 4.1    Diagnosis of diabetes mellitus and prediabetes   

 Diagnosis of diabetes 
mellitus: (only one 
required for diagnosis) 

 Fasting blood glucose 
≥126 mg/dL 

 HbA1C ≥6.5 % 
 Random blood glucose 
≥200 mg/dL in persons with 
symptoms of hyperglycemia 
or hyperglycemic crisis 
 2-h 75 g OGTT ≥200 mg/dL 

 Diagnosis of 
prediabetes: (only one 
required for diagnosis) 

 Fasting blood glucose 
100–125 mg/dL 

 HbA1C 5.7–6.4 % 
 2-h 75 g OGTT of 
140–199 mg/dL 

   OGTT  oral glucose tolerance test  
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of 100–125 mg/dL (see Table  4.1 ). Having 
impaired fasting glucose is associated with a 
5–10 % annual risk of developing type 2 diabe-
tes, which is 5–10 times that of people with nor-
mal fasting glucose. Prediabetic HbA1C levels 
are defi ned as 5.7–6.4 %.  

    Contraceptive Practices of Women 
with Diabetes in the United States 

 There is an unmet need for contraception among 
women with diabetes in the United States. Given 
the well-documented increased risk of both 
maternal and fetal morbidity due to diabetes in 
pregnancy, use of effective contraception to 
enable optimal pregnancy planning is essential in 
women with diabetes. However, women with dia-
betes are more likely to not use contraception 
than either overweight or obese women [ 22 ]. 
Several studies have also demonstrated that 
women with diabetes are less likely to receive 
contraceptive counseling, prescriptions for birth 
control, or contraceptive services [ 23 – 26 ]. One 
study suggested that a third of adolescents with 
diabetes perceived that contraceptive options 
were very limited because of their diabetes, and 
43 % believed that all birth control methods are 
less effective in women with diabetes [ 26 ]. 
Women with diabetes are also less likely to use 
highly effective reversible methods of contracep-
tion, but are more likely to undergo sterilization, 
highlighting the lack of appropriate contraceptive 
counseling among women with diabetes who 
have not yet completed childbearing [ 23 ,  25 ].  

    Physiologic Changes 
of Contraception on Glycemic 
Control in Nondiabetic Women 

    Levonorgestrel IUD 

 There are scant data evaluating the effect of the 
levonorgestrel (LNG) IUD on glycemic control. 
One study that compared 31 women randomized 
to either the copper IUD, the LNG-IUD, or LNG- 
containing combined oral contraceptives (COCs) 

found no signifi cant differences over 3 months 
in fasting glucose or insulin concentrations [ 27 ]. 
A prospective population-based study of the 
Northern Finland Birth Cohort compared insulin 
and glucose measures at 31 years of age in users 
of nonhormonal contraception, combined oral 
contraceptives (COCs), and the LNG-IUD [ 28 ]. 
In their adjusted analysis, the metabolic parameters 
of LNG-IUD users were similar to nonhormonal 
users, but COC users were more likely to have 
insulin resistance despite having lower BMIs. 
This fi nding may refl ect prescribing practice or 
other factors in the COC users, as these results 
are inconsistent with the larger body of literature 
on insulin resistance in COC users (see below).  

    Contraceptive Implant 

 The data that exist on carbohydrate metabolism 
in women using the levonorgestrel implant 
(Norplant), which is no longer available in the 
United States, is inconsistent, but overall sug-
gests minimal impact on insulin resistance or 
glucose metabolism, though there may be at least 
initially a decrease in insulin sensitivity [ 29 ]. The 
studies that assessed glucose metabolism beyond 
6 months did not tend to show signifi cant effects 
on insulin sensitivity or glucose levels. 

 A two-rod system of 140 mg of LNG (Jadelle) 
is available outside of the United States, and is 
approved for use up to 5 years. Studies have 
assessed OGTTs in healthy women for up to 5 
years post-insertion which found that although 
there were statistically signifi cant increases in 1-h 
glucose levels up to three years (between 139 and 
142 mg/dL), these slight increases were mild and 
not progressive, and returned to normal by the 
fourth and fi fth years post-insertion [ 29 ]. Fasting 
and 2-h glucose levels were not statistically sig-
nifi cantly different from baseline at any time point. 

 As with the levonorgestrel IUD, few studies 
have assessed the effect of the etonogestrel 
(ENG) implant (Implanon, Nexplanon, Merck, 
Whitehouse Station, NJ, USA) on carbohydrate 
metabolism. One non-randomized prospective 
study of 46 Brazilian women using either the 
ENG implant or the copper IUD followed OGTT 
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and HbA1C at baseline, 6 and 12 months [ 30 ]. 
Though fasting insulin was slightly higher in the 
implant group at 6 months, it was not statistically 
different from the IUD users, and there was no 
difference at 12 months. There were no differ-
ences in fasting glucose, 2-h OGTT glucose lev-
els, or HbA1C levels at 6 or 12 months. Biswas 
et al. compared 80 women randomized to the 
6-rod levonorgestrel implant or the ENG implant, 
and followed them for 2 years [ 31 ]. Area under 
the curve (AUC) for both insulin and glucose, 
OGTTs, mean fasting insulin, and HbA1C levels 
was statistically higher than baseline in both 
groups at 24 months, but all of these values were 
still within normal limits for healthy women. A 
study of 70 women using the ENG implant did 
not fi nd any differences between baseline and 
3-year fasting glucose levels [ 32 ]. Overall, these 
studies suggest minimal impact of the etonoges-
trel implant on glucose metabolism, though as 
with other methods, studies involving women 
who may be at risk for diabetes or obese women 
are lacking.  

    Injectable Contraception 

 Glycemic control in injectable contraception has 
been studied with inconsistent results [ 33 ]. One 
trial randomized 40 women to either injectable 
150 mg DMPA or 200 mg norethisterone enan-
thate and followed them for 1 year [ 34 ]. The 
DMPA group had higher mean fasting glucose 
levels, fasting serum insulin, and mean glucose 
2-h responses, but no difference in insulin 2-h 
responses. More recently, Berenson et al. 
 followed over 700 women using either DMPA, 
CHCs, or nonhormonal contraception for 3 years 
and found that DMPA users had a small increase 
in serum glucose levels that remained stable after 
18 months [ 33 ]. DMPA users also had slightly 
greater insulin levels compared to CHC users, 
suggesting that DMPA may worsen peripheral 
sensitivity to insulin, predisposing patients to the 
development of type 2 diabetes. Of note, the 
increases were not clinically signifi cant for any 
of the DMPA studies.  

    Combined Hormonal Contraception 

 The impact of CHC on glycemic control has been 
studied extensively in women without diabetes. 
Comparing desogestrel- vs. LNG-containing 
COC, meta-analyses showed that the desogestrel 
group had higher mean fasting glucose at 6 
months that resolved by 12 months compared to 
the LNG-containing COC, but individual studies 
showed inconsistencies [ 34 ]. Other COC com-
parisons between formulations with gestodene, 
drospirenone, and norethindrone showed no 
signifi cant differences in glucose or insulin mea-
sures. Studies of extended cycle formulations are 
limited, but have shown no signifi cant differences 
in glycemic metabolism [ 34 ]. Similarly, the 
etonogestrel-containing vaginal ring has not been 
associated with any changes in carbohydrate 
metabolism when compared to either COCs or 
LNG implants. One small study of the contracep-
tive patch in Thai women showed no changes in 
mean fasting glucose in patch users compared to 
baseline over 3 months [ 35 ].  

    Physiologic Changes 
of Contraception on Glycemic 
Control in Nondiabetic Obese Women  

 More recently, studies assessing carbohydrate 
metabolism in obese and non-obese women have 
been published. A recent small study comparing 
eight women using nonhormonal contraception 
to eight etonogestrel implant users and to nine 
LNG-IUD users over 6 months, all with BMI of 
30 or greater, showed that fasting glucose was 
signifi cantly increased in both LNG and ENG 
users compared to nonhormonal users, with an 
average of 92.6, 101, and 86.6 mg/dL, respec-
tively, at 6 months [ 36 ]. These differences 
refl ected minimal if any clinical signifi cance, did 
not seem to increase between 3 and 6 months, 
and were not associated with differences in insu-
lin levels between the groups. Also interestingly, 
within groups, the insulin sensitivity decreased 
over 6 months in the ENG and LNG users com-
pared to the nonhormonal users, but there was no 
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statistically signifi cant mean difference between 
the groups. Another study compared the meta-
bolic effects of DMPA in a predominantly Latina 
population of 10 obese (BMI of 30 kg/m 2  or 
greater) vs. 5 normal weight women (BMI 18.5–
24.9 kg/m 2 ) over 7 months [ 37 ]. In this study, a 
measure of insulin resistance was increased in the 
obese women on DMPA compared to the normal 
weight women. Though the long-term clinical 
signifi cance of this biochemical fi nding is 
unclear, it suggests the need for future study to 
better defi ne and quantify the risk of progression 
to T2DM, particularly in obese women using 
injectable contraceptives. 

 In summary, some evidence suggests that hor-
monal contraception may change carbohydrate 
metabolism but not in clinically meaningful 
ways, particularly for IUDs and CHC. Other evi-
dence shows that hormonal contraception has no 
effect. These studies are limited by small num-
bers of participants, and the variation in duration 
of follow-up and outcome measures. The emerg-
ing data on whether carbohydrate metabolism is 
truly affected, and whether it is affected in a more 
clinically meaningful way in obese women, war-
rants further study.   

    Contraception in Women 
with Diabetes Mellitus 

 The literature on contraceptives in women with 
diabetes is less robust than that of women with-
out diabetes. Just as studies in nondiabetic 
women tend to exclude women with obesity and 
prediabetes, studies in diabetic women frequently 
exclude women with complications from diabe-
tes. In this section, we will review the literature 
on various contraceptive methods in women with 
diabetes, with close examination of the severity 
or classifi cation of diabetes in study participants. 

    Intrauterine Device 

 One randomized controlled trial by Rogovskaya 
et al. compared the LNG-IUD to the copper IUD 
in women with type 1 diabetes [ 38 ]. This study 

randomized a total of 62 women to either the 
copper IUD or the LNG-IUD, and women were 
followed for 12 months with metabolic measures 
at baseline, 6 weeks, 6 months, and 12 months. 
The copper IUD is a nonhormonal method of 
contraception and therefore would not be 
expected to alter carbohydrate metabolism, and is 
a MEC category 1 for all types of diabetes. All 
participants were seen by a diabetologist, an oph-
thalmologist, and a gynecologist. As this study 
was designed to evaluate the effects of the LNG- 
IUD on women with well-controlled type 1 dia-
betes, only women with “normal” glucose and 
HbA1C levels, and without evidence of “retinop-
athy or nephropathy” (also not defi ned), were 
included. The average duration of diabetes was 
6–7 years for both groups. There were no signifi -
cant differences in fasting glucose levels, HbA1C 
levels, or insulin requirements between LNG- 
IUD users compared to copper IUD users at any 
time point. There were statistically signifi cant 
increases in HbA1C levels from 5.5 to 5.6 % at 
baseline to 6.3 % in both groups over the 
12-month study period, but these increases 
occurred in both groups nondifferentially. 

 Grigoryan et al. assessed carbohydrate and 
lipid metabolism in perimenopausal women with 
diabetes using different combinations of COCs, 
the copper IUD, and the LNG-IUD [ 39 ]. This 
study followed women ages 39–50 with type 1 
and type 2 DM for 12 months. The study excluded 
women with proliferative retinopathy, nephropa-
thy, or macrovascular complications. The aver-
age duration of diabetes for the T1 diabetics was 
14.3 years, and for T2 diabetics it was 5.3 years. 
One hundred and three women were randomized 
to one of fi ve treatment groups, with age-matched 
controls who were using no contraception. The 
treatment groups included three COC groups, a 
copper IUD group, and an LNG-IUD group. This 
study showed no signifi cant differences in 
HbA1C levels between any of the groups at 12 
months, and no differences in insulin require-
ments for either IUD group compared to controls 
at 12 months. 

 These two randomized controlled trials by 
Rogovskaya and Grigoryan, one of which 
included older women with diabetes who may be 
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at increased risk of metabolic complications from 
hormonal contraception, provide evidence that 
the LNG-IUD does not affect carbohydrate 
metabolism measures in women with diabetes. 
Thus, the MEC category 2 for the LNG-IUD in 
women with diabetes is overly cautious, and 
could be reduced to a category 1.  

    Etonogestrel Implant 

 No randomized studies have been conducted 
assessing the effect of the contraceptive progestin- 
only implant on carbohydrate metabolism in dia-
betic users. One prospective study of 23 diabetic 
women using the etonogestrel implant measured 
carbohydrate and lipid metabolic markers over 
24 months [ 40 ]. There were no signifi cant 
changes in weight, HbA1C, or insulin require-
ments over the study period. And though total 
high density lipoprotein (HDL) cholesterol did 
decrease over time (from a baseline mean of 62 to 
57 mg/dL), there was also a decrease in total cho-
lesterol (209–193 mg/dL) and low density lipo-
protein (LDL) (125–119 mg/dL) levels.  

    Injectable Contraception 

 There have been no randomized controlled trials 
of DMPA in women with diabetes. A single pro-
spective study of 80 type 1 and 2 diabetics com-
pared carbohydrate and lipid measurements over 
9 months in women using patient-selected meth-
ods of contraception (DMPA, the 6 rod 
 levonorgestrel implant or a low-dose COC, com-
pared to copper IUD controls) [ 41 ]. Women with 
retinopathy, nephropathy, uncontrolled diabetes 
(HbA1C over 8 %), hypertension, or liver disease 
were excluded. Participants choosing the implant 
were more likely to be older and have higher par-
ity than those choosing the IUD; otherwise, par-
ticipants had similar study characteristics at 
baseline. There was no increase in fasting blood 
glucose (FBG) or insulin requirements for the 
implant users, but in the DMPA users, FBG 
increased signifi cantly from a baseline mean of 

102.7 to 112.9 mg/dL. Also in injectable users, 
HDL signifi cantly decreased over the study 
period from 44.6 at baseline to 34.4 mg/dL, but 
otherwise there was no change in any other mea-
sured parameters in this group. There was a sta-
tistically signifi cant increase in percent change of 
fasting glucose in each of the groups (implant, 
COCs, and DMPA) when compared to the IUD 
group, but no signifi cant changes of insulin or 
oral hypoglycemic requirements occurred in any 
of the groups. 

 To our knowledge this single study is the only 
one to assess the effects of DMPA use on meta-
bolic parameters in diabetic women. High-quality 
studies evaluating the effect of DMPA on women 
with diabetes are needed to determine whether 
the benefi ts of this highly effective contraceptive 
outweigh any possible impairment of glucose 
metabolism in women with diabetes.  

    Combined Oral Contraceptives 
and Progestin-Only Pills 

 Several studies have evaluated the impact of oral 
contraceptives on metabolic parameters in 
women with diabetes, three of which are random-
ized controlled trials. Two of the studies were in 
women with T1DM, but one included both 
T2DM and T1DM [ 42 ]. The Grigoryan study 
reviewed previously randomized women to either 
the LNG-IUD, the copper IUD, or one of three 
formulations of COCs: 20 mcg ethinyl estradiol 
(EE) + 150 mcg desogestrel (DSG), 30 mcg 
EE + 150 mcg DSG, or 30 mcg EE + 75 mcg DSG 
[ 39 ]. Overall, there were no clinically signifi cant 
changes in fasting glucose or HbA1C levels in 
any of the COC groups compared to the copper 
IUD, but there was a statistically signifi cant 
within-group increase of 21 % in insulin require-
ments among the 30EE/DSG participants at 12 
months. There were otherwise favorable changes 
in lipid metabolism, including an increase in 
HDL levels and a decrease in triglyceride levels 
in one of the COC groups. 

 Similarly, a study which randomized women 
to four different COC preparations or one 
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progestin- only pill (POP) in T1 diabetics found 
no changes in HbA1C levels, fasting glucose, or 
insulin requirements in any of the groups at 6 
months [ 43 ]. HDL levels were signifi cantly lower 
in one of the COC formulations, but triglycerides 
and VLDL were lower in other groups. 

 Another study which randomized diabetic 
women to either the progestin-only lynestrenol 
(LYN) 0.5 mg pill or the combined 50 mcg EE 
plus 2.5 mg LYN pill found that with the proges-
tin only formulation, there were no changes in 
insulin requirements at 6 months [ 44 ]. The COC 
users had a statistically signifi cant, but minor, 
increase in insulin requirements but no change in 
fasting blood glucose measurements. The LYN- 
only group had signifi cant reductions in triglyc-
erides and total cholesterol. 

 These data are limited by small numbers of 
participants, variations in outcomes and duration 
of follow-up, as well as the overall lack of quality 
randomized controlled trials. However, overall 
any negative effect of COCs or POPs on carbohy-
drate and lipid metabolism appears to be minimal 
if at all present.  

    Contraceptive Patch/Ring 

 No randomized trials have been conducted in 
women with diabetes using the contraceptive 
patch or ring. One study of 25 women with 
T1DM using the contraceptive ENG ring com-
pared to 20 age-matched controls with T1DM 
using no contraception and to 20 nondiabetic 
women using the ring for 6 months [ 45 ]. Of note, 
the average age of the women in this study was 
40.3 years. There were no signifi cant changes in 
insulin requirements, HbA1C levels, or lipid 
measures in women using the ring. 

 Another study evaluated the effect of continu-
ous contraceptive ring use on carbohydrate metab-
olism in 109 women with T1DM [ 46 ]. In this study 
women were assigned to using the contraceptive 
ring in the routine 21/7 day regimen, 42/7 regimen, 
84/7 or 357/7 regimen. They were compared with 
22 age-matched controls with T1DM using no con-
traception. There were no changes in HbA1C levels 

or insulin requirements over 24 months. Neither of 
these studies provided comparative analyses 
between ring users and controls. 

 We were unable to identify any studies evalu-
ating the patch in women with diabetes. Overall, 
the literature on the patch and ring suffers from 
the same limitations as the COC literature; but 
there appears to be a minimal effect of any CHC 
method on carbohydrate metabolism.   

    Contraception in Women 
with a History of Gestational 
Diabetes 

 Gestational diabetes mellitus (GDM) affects 
2–10 % of pregnant women [ 2 ,  47 ]. As many as 
one-third of healthy women who develop GDM 
have impaired glucose tolerance or diabetes at 
their postpartum visit [ 20 ]. Women who have had 
GDM have a 35–60 % chance of developing type 
2 diabetes in the 10–20 years following their preg-
nancies [ 2 ]. In fact, a recent study of nearly 600 
Latina women in southern California found that 
of women with a history of GDM, 9 % had diabe-
tes diagnosed at the fi rst postpartum visit and of 
those followed for 2 years an additional 19 % 
were diagnosed [ 48 ]. In all women, provision of 
postpartum contraception is critical to support 
planned birth spacing and avoid unintended preg-
nancy, but in women with GDM it is especially 
critical. Completing additional pregnancies after 
diagnosis of GDM increases the risk of develop-
ment of type 2 diabetes [ 49 ]. And as described 
earlier, conceiving without tight control of diabe-
tes increases risk of malformations. 

 There has been concern that hormonal contra-
ceptive use in women with GDM may increase 
the likelihood of development of type 2 diabetes. 
Observational studies have examined whether 
hormonal contraception alters glucose metabo-
lism in otherwise healthy women with a history 
of GDM. Current evidence suggests that today’s 
formulations of low-dose combined hormonal 
contraceptives and progestin-only methods, 
including the pill, injection, implant, and IUD, 
are safe in women with a history of GDM. 
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    Combined Oral Contraceptives 

 Postpartum use of low-dose COCs is safe in oth-
erwise healthy women with a history of GDM 
and does not appear to alter glucose metabolism, 
weight, serum lipids, or blood pressure [ 50 ]. A 
retrospective cohort study of women with GDM, 
of whom 443 used nonhormonal contraceptives 
and 383 used COCs, found that the incidence of 
type 2 diabetes was 9 and 10 % for women using 
nonhormonal contraception and COCs, respec-
tively, over up to 7.5 years of follow-up [ 51 ]. 
Thus, their data support the lack of association 
between COCs and postpartum development of 
diabetes in women with a history of GDM.  

    Progestin-Only Oral Contraceptives 

 The literature about postpartum use of progestin- 
only methods, specifi cally the progestin pill and 
DMPA, is confl icting. The study by Kjos et al., 
described previously, included 78 women who 
desired oral contraceptives but planned to breast-
feed and were therefore prescribed progestin- 
only pills (POPs) until the end of breastfeeding 
[ 51 ]. Among them, the incidence of type 2 diabe-
tes in the same time period was 26 %, higher than 
in either the nonhormonal or combined contra-
ception arms. However, compared with women 
using COCs who did not breastfeed, those who 
breastfed and thus used POPs had higher baseline 
parity, BMI, cholesterol levels, and higher weight 
gain in pregnancy, all of which are risk factors for 
diabetes. In proportional hazards regression 
 analysis controlling for insulin treatment during 
the index pregnancy, glucose AUC at the baseline 
OGTT, weight change, and completion of an 
additional pregnancy during follow-up, use of 
POPs was associated with increased risk of 
development of type 2 diabetes (adjusted RR, 
2.87; 95 % CI, 1.57–5.27). The other variables 
that differed at baseline, when included in the 
analysis, did not affect the hazard ratios. However, 
this observational study is limited by the inability 
to control for all potential confounders, as well as 
the fact that every woman in the POP arm was 
breastfeeding. A retrospective cohort study of 

572 women, of whom 189 were followed for up 
to 2 years beyond their fi rst postpartum visit and 
contributed contraception data, found that ever or 
constant use of progestin oral contraception was 
not associated with worsening of glucose toler-
ance compared with combined contraception or 
nonhormonal contraception [ 48 ].  

    Injectable Contraception 

 There is concern that DMPA might alter glucose 
metabolism or increase risk of subsequent devel-
opment of diabetes in women with a history of 
GDM. A prospective cohort study of 526 women 
who chose either DMPA ( n  = 96) or low-dose 
COCs ( n  = 430) found an annual DM incidence of 
19 % in the DMPA group and 12 % in the COC 
group. Women who chose DMPA had higher 
BMI and more family members with diabetes, 
and had lower HDL and TGs compared with 
women who chose COCs. While the unadjusted    
model found an association between DMPA and 
diabetes diagnosis, the multivariate model adjust-
ing for the variables different at baseline found 
no association (1.18; 95 % CI 0.67–2.28,  p  = 0.57) 
and adjustment for weight gain during follow-up 
decreased the association further (1.07; 0.61–
1.89;  p  = 0.81) [ 52 ]. The retrospective cohort 
study of 189 women [ 48 ] who had been followed 
beyond the fi rst postpartum visit and contributed 
contraception information also estimated the 
incidence of worsening glucose tolerance, 
defi ned as a change in one category level—from 
normal to prediabetes, or prediabetes to diabetes 
(based on category defi nitions established by the 
American Diabetes Association in 2007, see 
Table  4.1 )—in DMPA users. They found that 
women who used DMPA constantly since deliv-
ery had no worsening, but women who had used 
it at least once in the fi rst postpartum year were 
more likely to have moved to a worse glucose 
category during follow-up (43 % vs. 23 %). 
Given the discrepancy between ever use and con-
stant use and that they were unable to control for 
confounders (but noted that the baseline BMI did 
not differ by method choice), we do not conclude 
from this study that DMPA increases risk of diabetes. 
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Also, given that the previous study found no 
association in adjusted analyses, there is no 
strong evidence to support the idea that DMPA 
increases risk.  

    Other Methods 

 We were unable to identify any studies of the 
ring, patch, or implant, but based on the evidence 
provided above for similar methods we believe 
that these should not increase development of 
type 2 diabetes in women with a history of GDM.   

    Application of Available Evidence 
to CDC Medical Eligibility Criteria 

 In 1996, the WHO fi rst published the Medical 
Eligibility Criteria for Contraceptive Use (MEC) 
to provide evidence-based guidance for health 
care professionals on the safety of contraceptive 
methods in women with various medical condi-
tions. The CDC has modifi ed the WHO’s MEC 
for the US population and provides specifi c guid-
ance on the safety of the use of contraception in 
women with diabetes and gestational diabetes 
(Table  4.2 ). A category 1 indicates that there are 
no restrictions for use of that method. Category 2 
indicates that benefi ts to using the method gener-
ally outweigh theoretical or proven risks of using 
the method. Category 3 indicates that theoretical 
or proven risks generally outweigh the benefi ts of 
using the method. Finally, a category 4 indicates 
that using the method carries an unacceptable 
health risk, and that the method should not be 
used. The 3/4 category has a clarifi cation which 
states that the category should be assessed 
according to the severity of the condition. In this 
section we will review the specifi c evidence on 
subcategories of the CDC’s MEC section on 
diabetes.

   Women with evidence of microvascular dis-
ease (retinopathy, nephropathy, or neuropathy) 
are listed as category 3/4 for combined hormonal 
contraceptives (pill, patch, ring), category 3 for 
injectables, but are otherwise category 2 for the 

progestin-only pill, implant, and the IUDs. 
Similarly, any vascular disease or having diabetes 
of a duration longer than 20 years is also a cate-
gory 3/4 for combined hormonal contraceptives, 
category 3 for injectables, but category 2 for all 
other hormonal methods of contraception. As 
discussed previously, the copper IUD is a cate-
gory 1 for any woman with diabetes or history 
of GDM. 

 Radberg et al. is the only study to evaluate the 
effect of a 50 mcg EE-containing COC, a POP, 
or the copper IUD in diabetic women fi tting in 
any of the MEC subcategories [ 44 ]. The average 
duration of diabetes was 10.3 years in the POP 
group, 10.8 in the CHC group, and 13.3 in the 
IUD group. Given the published standard devia-
tion, only in the IUD group could a participant 
have had diabetes for greater than 20 years. 
Three to four patients in each group may have 
had some element of nephropathy, retinopathy, 
or concurrent hypertension in this study. None of 
the POP patients had any signifi cant effects on 
their glycemic control, and though the COC 
group had slightly increased insulin require-
ments they were overall small and not associated 
with a change in fasting glucose measures in that 
group. Only one other study included women 
whose average duration of disease was 
22.1 years, and that study found no negative 
effects of glycemic control in diabetic women 
using the contraceptive ring [ 45 ]. 

 One study performed a sub-analysis of dia-
betic women under good glycemic control 
(HbA1c less than 7 %) compared to women with 
poor control (HbA1c 7–9 % or greater) and found 
that COCs did not change lipid profi le in diabet-
ics with good control but when looking at women 
with poor control, COC users experienced 
increases in LDL and triglycerides of up to 4.2 
and 31 % by 12 months compared to baseline 
[ 39 ]. The participants taking COCs with poor 
control also had statistically signifi cant eleva-
tions in total cholesterol by 2.5 %, an increase in 
LDL, and a decrease in HDL at 12 months. A 
similar analysis comparing carbohydrate metab-
olism in women with good versus poor glycemic 
control was not reported in this study. 
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 There is a considerable lack of evidence on 
women with complications of diabetes and on 
women with suboptimal glycemic control to 
guide our recommendations for contraceptive use 
in this population. Given the known increased 
cardiovascular and renal risks for women with 
complicated diabetes, the 3/4 category discour-
aging use of combined hormonal contraception 
in these patients seems reasonable. Additionally, 
clinicians should consider the presence of other 
cardiovascular risk factors in a diabetic patient, 
such as obesity, smoking, etc., when determining 
if CHC may be appropriate for use in their dia-
betic patients. We would caution, however, that 
the risks of diabetes in pregnancy are so substan-
tial that benefi ts of CHC in this population may 
outweigh risks if other methods are not available 
or acceptable to patients with micro- or macro-
vascular complications of diabetes. 

 We have extremely limited data to suggest that 
injectable contraception adversely impacts glyce-
mic control in women with diabetes. Additionally, 
it is important to consider concerns that DMPA 
may be associated with weight gain in at least 
some populations of users, which could further 
exacerbate diabetic control. We would maintain 
that effective contraception is of vital importance 
as the risks of pregnancy in women with compli-
cated diabetes likely outweigh the possible risks 
of deterioration of disease. Thus, the current 
MEC category 3 recommendation is conserva-
tive, and we feel that perhaps a category 2 would 
be more appropriate, unless patients experience 
signifi cant weight gain with DMPA, in which 
case, another method would be recommended. 

 Regarding contraception use in women with a 
history of GDM, we interpret the current Level 2 
evidence (i.e., based on observational studies) as 
supporting use of nonhormonal contraception, 
COCS, POPs, and DMPA in women with a his-
tory of GDM. This recommendation is supported 
by the CDC’s U.S. Medical Eligibility Criteria, 
which list all methods of contraception as cate-
gory 1 in women with a history of GDM. We 
would not recommend against progestin-only 
contraceptive use in these women, whether 
breastfeeding or not. However, the one note of 
caution is that DMPA has been associated with 

increased weight gain in postpartum women with 
a history of GDM [ 50 ,  52 ]. When controlling for 
weight gain, the association with DMPA and DM 
disappears, but weight gain is an independent 
risk factor for development of DM. However, if a 
woman desires DMPA as the only method she 
will use, we believe that the risk of unintended 
pregnancy and its deleterious effect on diabetes 
risk outweighs potential risk from weight gain. 
Finally, it is critical for all women with GDM to 
obtain postpartum glucose testing and close fol-
low- up because of a high risk of development of 
diabetes regardless of their use of contraception.     
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           Part I: Contraception and Common 
Mental Health Conditions 

       Scope of Common Mental Health 
Conditions Among Reproductive-
Aged Women 

 Depressive and anxiety disorders are among the 
leading causes of disability in the USA and 
worldwide [ 1 – 8 ]. In the USA, women are 55 % 
more likely to experience a depressive disorder 
during their lifetime compared to men [ 8 ]. 
Approximately 20 % of women ages 18 years 
and older will experience a depressive disorder in 
their lifetime; 8.6 % will experience one each 
year [ 8 ]. Anxiety disorders are also common, 

with lifetime and 12-month prevalence rates 
 estimated at 36 % and 23 %, respectively [ 8 ]. 
Depression and anxiety are frequently comorbid 
with one another and with other mental health 
disorders, including substance abuse and eating 
disorders. US nationally representative data show 
that of people with a depressive disorder in the 
past year, approximately 60 % also had an anxi-
ety disorder and nearly 9 % had a substance use 
disorder [ 9 ]. Prevalence rates of depressive and 
anxiety disorders among new generations of ado-
lescent and young women appear to be increasing 
in recent years [ 10 – 12 ]. 

 Despite a clear need for women’s mental 
health care, mental health service utilization in 
the USA is low [ 13 ,  14 ]. Depression and anxiety 
disorders often go undetected and untreated 
among reproductive-aged women [ 15 – 21 ]. Sixty- 
three percent of adults who have depression do 
not talk to a professional in the fi rst year of hav-
ing the disorder [ 22 ]. In recent years, less than 
half of pregnant and nonpregnant US women 
with a major depressive episode received a 
mental health diagnosis or treatment [ 17 ,  19 ,  21 ]. 
A population-based study of over 70,000 
 nonpregnant women found that half of women 
meeting criteria for depression did not receive a 
diagnosis or treatment, even though more than 
70 % had contact with a health provider in the 
last year [ 17 ]. Black and Hispanic women are 
even less likely to receive a mental health diagnosis 
and treatment than White women [ 17 ,  23 ,  24 ]. 
These same groups of women disproportionately 
experience high unintended pregnancy rates [ 25 ]. 
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 Certain social circumstances such as poverty, 
unemployment, and having less education are 
associated with experiencing common mental 
health conditions [ 10 ,  26 – 28 ]. Other risk factors 
for depression and anxiety include having a per-
sonal or family history of a mental health disor-
der, having other chronic medical illnesses such 
as cancer, stroke, or HIV/AIDs, and having 
adverse life experiences, including physical and 
sexual violence or trauma [ 1 – 4 ]. Some of these 
same characteristics, such as having less educa-
tion or experiencing physical and sexual vio-
lence, also increase women’s risk of contraceptive 
non- or misuse [ 29 – 31 ], suggesting similar 
groups of women are vulnerable to mental health 
disorders and unintended pregnancy. In the pages 
that follow, we discuss more direct evidence that 
connects mental health disorders, contraception, 
and unintended pregnancy.  

    Relationships Between Reproductive 
Health and Depression and Anxiety 

 Research has examined the interplay between 
depressive or anxiety disorders and reproductive 
health [ 32 – 49 ]. Some studies have found 
 depression and anxiety are precursors to a variety 
of negative reproductive outcomes, including 
maternal and infant morbidity, obstetrical com-
plications, preterm labor, stillbirth, and low birth 
weight [ 32 ,  34 ,  35 ]. In addition, women with 
depression and anxiety appear to be at greater 
risk of experiencing an unintended pregnancy, 
and those pregnancies may be more likely to end 
in induced abortion, compared to women without 
depression and anxiety [ 38 – 40 ,  42 ,  43 ]. 
Depression and anxiety before pregnancy also 
consistently predict depression and anxiety after 
pregnancy [ 41 ,  42 ,  44 ,  45 ]. On the other hand, 
studies have also found that reproductive health 
infl uences subsequent mental health outcomes. 
For instance, women who carry their unintended 
pregnancies to term are at risk for antepartum and 
postpartum depression [ 44 – 50 ]. Some groups of 
women, including poor, underinsured, underedu-
cated, and minority women, disproportionately 
experience adverse mental  and  reproductive 

health outcomes due to common risk factors, 
including limited health knowledge, access to 
medical resources, and social support [ 10 – 12 ,  17 , 
 23 ,  25 – 28 ,  44 ,  48 ,  50 ,  51 ].  

    Effects of Contraception 
on Mental Health 

 While the causes of depression and anxiety are 
not fully understood, defi ciencies in neurotrans-
mitters (serotonin, norepinephrine, dopamine, 
GABA, and peptides) that impact mood have 
been implicated in clinical studies of depression 
and anxiety [ 1 – 4 ]. Genetic predisposition and 
psychosocial stressors appear to be important 
precursors to neurotransmitter defi ciencies and 
contribute to these disorders [ 4 ]. Soon after the 
combined oral contraceptive pill (COC) was 
made available in 1960, researchers hypothe-
sized that synthetic estrogens and progestins in 
COCs could potentially interact with mood-
related neurotransmitters [ 52 – 55 ]. Articles 
 published in the 1970s and 1980s suggested that 
the large steroid dosages in COCs (e.g., Enovid: 
5 mg norethynodrel, 75 mcg mestranol) could 
interfere with serotonin, noradrenaline, trypto-
phan (an amino acid precursor to serotonin), and 
vitamin and endocrine metabolism [ 52 – 55 ]. 
Estrogen was thought to reduce noradrenaline 
and serotonin in the hypothalamus, resulting in 
pyridoxine defi ciency [ 52 ,  53 ,  55 ]; progestins 
were thought to cause cerebral monoamine 
 oxidase activity, triggering enzymatic breakdown 
of neurotransmitters [ 54 ]. 

 However, given the signifi cantly lower steroid 
dosages in modern hormonal contraceptives, 
these mechanistic theories appear to no longer be 
relevant. While few (if any) recent clinical trials 
have used brain imaging and hormonal bioassays 
to clarify these relationships, a notable newer 
body of scientifi c evidence suggests that the ste-
roidal activity of modern methods does not have 
a clinically relevant physiological impact on 
women’s mood or mood-related neuroendocrine 
functioning [ 56 – 73 ]. In a comprehensive 
review, Robinson et al. analyzed seven studies 
 examining COC pharmacological properties 
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and  mood- related side effects [ 56 ]. The researchers 
found no evidence for an association between the 
intrinsic biochemical mechanisms of COCs and 
mood effects reported by COC users. In the 
Medical Eligibility Criteria for Contraceptive 
Use report published in 2010, the US Centers for 
Disease Control and Prevention concluded there 
are no contraindications to hormonal contracep-
tion for women with depression, basing their 
 recommendation on evidence that does not sup-
port a causal relationship [ 57 ]. Prospective 
 clinical placebo- controlled and population-based 
cohort studies have reported similar or even 
lower rates of depression or mood symptoms 
between women who use COCs and those who 
do not [ 58 – 65 ]. The best scientifi c evidence to 
date suggests that modern COC formulations do 
not cause depression or mood symptoms among 
the women that use them, and in fact, COCs may 
improve depression and mood symptoms for 
some women. 

 Clinical research studies have examined 
whether mental health symptoms increase among 
women initiating other hormonal contraceptive 
methods, including the depot medroxyprogester-
one acetate (DMPA) contraceptive injectable 
(e.g., Depo-Provera, Pfi zer Inc., New York NY, 
USA), transdermal patch (e.g., Ortho-Evra patch, 
Ortho-McNeil Pharmaceutical Inc., Raritan, NJ, 
USA), vaginal ring (e.g., NuvaRing, Merck, 
Whitehouse Station, NJ, USA), and long-acting 
reversible contraceptive methods (LARC) such 
as the subdermal implant (e.g., Implanon, 
Nexplanon), levonorgestrel-releasing intrauterine 
device (IUD, e.g., Mirena, Bayer Healthcare 
Pharmaceuticals, Wayne, NJ, USA), and copper- 
containing IUD (e.g., ParaGard, Teva, Israel) 
[ 56 – 73 ]. Collectively, these studies have found 
no adverse effects of these methods on depres-
sion, anxiety, or mood [ 56 – 73 ].  

    Effects of Mental Health 
on Contraceptive Use 

 Compared to the large literature investigating the 
mental health effects of contraception, less 
research has focused on the extent to which mental 

health infl uences contraceptive behaviors. Even 
though, as detailed above, the literature does not 
support a causal relationship between contracep-
tion and negative mental health outcomes, per-
ceived mood symptoms continue to be a primary 
reason why women report not using, misusing, or 
discontinuing hormonal contraceptives [ 74 – 77 ]. 
COC discontinuation rates from perceived mood 
symptoms have ranged from 14 to 21 % [ 74 – 77 ]. 
Some research has suggested that women with 
depression, anxiety, and related stress symptoms 
are more likely to perceive negative mood symp-
toms than those without those symptoms [ 77 ]. 
Yet, how depression and anxiety may infl uence 
perceived contraceptive side effects and use has 
not been well studied. It may be that neuroendo-
crine pathology amplifi es physical symptomatol-
ogy attributed to COCs. However, this hypothesis 
has not been studied. 

 Alternatively, cognitive processes related to 
“perceptions” of physical symptoms, rather than 
pathophysiological processes themselves, may 
be altered in COC users with mental health con-
ditions. A study by Rubino-Watkins et al. found 
that COC users with psychological stress had 
higher self-reported negative cognitive patterns 
and emotions over time than stressed OC nonus-
ers, and greater negative affect was attributed to 
more daily stressors among OC users versus non-
users [ 78 ]. Other researchers have found that 
higher levels of somatization (recurrent and fre-
quently changing physical symptoms which can-
not be explained by any known medical condition) 
and hypochondriasis (excessive worry about ill-
ness and the belief that one has an undiagnosed 
physical disease) are associated with higher rates 
of reported side effects among those using both 
active and placebo medications [ 79 ,  80 ]. Because 
depressed individuals are attuned to negative 
cues in their environment [ 81 ,  82 ], depressed 
women may internalize negative information 
about hormonal contraceptives (e.g., side effects 
and risks), which could preclude initiation or 
continuation. With anxiety, excessive worry 
could potentially contribute to irrational concerns 
about contraceptive safety or side effects, leading 
to misuse and discontinuation, though this has 
not been examined. 
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 Depression and anxiety may also affect 
cognitive and behavioral processes related to use 
of contraception, including risk assessment, plan-
ning, and social learning, as well as perceptions 
of benefi ts and threats of contraception and 
 perceived susceptibility to pregnancy [ 83 – 87 ]. 
Decreased motivation and desire for self-care, 
which may accompany depression [ 88 ,  89 ], could 
impact women’s abilities to use certain methods, 
like daily COCs. Anxiety symptoms also have 
the potential to interfere with contraceptive 
decision- making processes [ 90 ], leading women 
to make suboptimal contraceptive choices. 

 To our knowledge, no research studies have 
investigated these hypotheses directly, but scientifi c 
evidence indirectly supports a link between mental 
health and family planning. Some recent studies 
have shown that women with elevated depressive, 
anxiety, and stress symptoms have higher rates of 
risky sexual behaviors (e.g., increased numbers of 
sexual partners, earlier sexual debut) and contra-
ceptive nonuse, misuse, discontinuation, and use of 
less effective methods, compared to women with-
out elevated mental health symptoms [ 18 ,  66 ,  73 , 
 91 – 99 ]. These fi ndings have been most widely 
noted for condoms and COCs but have also been 
demonstrated for the DMPA injectable, IUDs, and 
implants [ 66 ,  69 ,  73 ]. 

 Some emerging research also suggests that 
depression and anxiety may affect contraceptive 
method selection and use differently depending 
upon the health setting or social context of the 
woman. Garbers et al. found that among 2,476 
urban women presenting to a health department 
clinic, those who screened positive for depres-
sion had 45 % higher odds of selecting condoms 
(compared to more effective methods) and 39 % 
lower odds of selecting hormonal methods (com-
pared to less effective methods) at their routine 
clinic visit compared to women without depres-
sive symptoms [ 94 ]. Similar fi ndings have been 
noted among clinical and population-based sam-
ples of nonpregnant women [ 18 ,  95 – 97 ]. On the 
other hand, a study of abortion patients initiating 
contraception immediately following their abor-
tion found that those with higher mental distress 
symptoms before their abortion had increased 
odds of leaving their visit with more effective 

methods including IUDs and implants compared 
to women without distress [ 99 ]. While reasons 
for these differences in associations between 
mental health and contraceptive method selection 
are not fully clear and may be partially attributed 
to different measurement approaches, it is possi-
ble that women with depression who have already 
experienced an unintended pregnancy are moti-
vated to avoid a subsequent pregnancy due to 
their mental health concerns and stressful life 
 circumstances. Research is warranted to clarify 
the role of mental health in women’s contracep-
tive decision-making and behavior across different 
life circumstances and health care contexts.  

    Clinical Assessment: Mental Health 
and Contraception 

 Common mental health disorders frequently go 
undiagnosed among reproductive-aged women, 
and yet underlying symptoms and the disorders 
themselves can impact women’s perceived and 
actual family planning needs [ 17 ,  18 ,  21 ,  94 – 97 ,  99 ]. 
A lack of detection and diagnosis of depression 
and anxiety among women points to the potential 
role that depression and anxiety screening and 
management may play in reproductive health 
contexts. In obstetrical settings, health providers 
may see women with postpartum depression who 
need assistance choosing a contraceptive method 
that is effective in preventing rapid repeat preg-
nancy and also safe for breastfeeding. Women 
presenting for abortion care may need education 
on contraceptive methods that will effectively 
prevent another unintended pregnancy, in addi-
tion to counseling on strategies and resources to 
cope with their stressful life experience. Women 
presenting for sexually transmitted infection 
(STI) treatment require counseling on dual 
method use and safe sex and may also need an 
evaluation of mental distress related to the STI 
diagnosis. These are just a few examples of clinical 
encounters in which family planning and mental 
health issues may interact. Symptoms of depres-
sion and anxiety can take many different forms, 
and signs may not be obvious to the provider or 
patient [ 100 – 105 ]. The following discussion 
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highlights aspects of the clinical encounter 
 relevant to mental health and contraception. 

 First, depression and anxiety may impact 
patient-provider communication and interaction 
in important ways [ 100 – 105 ]. A careful review of 
the past medical history will identify any per-
sonal or family risk factors for new, recurring, or 
chronic mental health conditions. For undiag-
nosed conditions, disclosure of mental health 
symptoms may be diffi cult for patients due to 
perceived stigma, as well as women’s lack of 
awareness and insight into their own mental 
health status [ 100 – 105 ]. Health providers should 
routinely engage their patients in a discussion 
about overall health, including psychological 
well-being, and its impact on sexual and repro-
ductive health. Employing patience, empathy, 
and a nonjudgmental tone can help patients feel 
more comfortable discussing their mental health 
issues [ 100 – 105 ]. Directive, confrontational 
questions should be avoided. Mental health con-
cerns can be introduced with a simple educa-
tional statement such as, “Did you know that a 
fi fth of women will experience depression in 
their lifetimes? Because depression is so com-
mon, I like to check in with all my patients about 
their own mental health.” This approach can alert 
patients to the provider’s concern but also nor-
malize the experience. Refl ective listening, use of 
open-ended questions, and careful patient obser-
vation can help providers pick up subtle cues of 
an underlying mental health condition [ 100 – 105 ]. 
A clinical presentation of a sad voice, anxious 
expressions, or lethargic posture would raise sus-
picions of a mental health issue. Providers should 
also refl ect on their own feelings, emotions, and 
mood during and after the clinical encounter and 
be attuned to transference (i.e., feeling down, 
sad, or upset after seeing a patient with depres-
sion or anxiety) [ 100 ,  101 ]. Finally, women with 
diagnosed or undiagnosed mental health condi-
tions commonly present with multiple, vague 
complaints, nonspecifi c symptoms or pain- 
related syndromes. In women’s health contexts, 
complaints may include nonspecifi c vulva, pel-
vic, vaginal, coital, or menstrual-related pain, 
headaches, or gastrointestinal disturbances [ 105 ]. 
Cues such as these should alert the provider to an 

underlying mental health condition requiring 
 further evaluation. 

 Second, use of standardized mental health 
screening instruments may be an effective, 
 effi cient method to screen patients for common 
mental health conditions and identify those who 
may need follow-up psychiatric care [ 106 – 113 ]. 
Commonly used, evidence-based depression and 
anxiety screens are presented in Tables  5.1  and 
 5.2 . In busy clinical settings, use of an abbrevi-
ated tool, such as the Patient Health Questionnaire 
(PHQ), is ideal. Such screening instruments can 
be seamlessly included in electronic medical 
record charting and should be used routinely and 
systematically, for instance with all well-woman 
exams or new patients.

    Third, clinical diagnosis of a mental health 
disorder is ideally made by a trained mental 
health care professional, such as a psychiatrist or 
clinical psychologist [ 4 ,  100 – 104 ,  106 ]. However, 
when standardized diagnostic criteria are fol-
lowed, common mental health disorders like 
depression and anxiety may be diagnosed in non- 
specialty health care settings including family 
practice and reproductive health. While a struc-
tured psychiatric interview, such as the Composite 
International Diagnostic Interview or the 
Structured Clinical Interview for Diagnostic and 
Statistical Manual of Mental Disorders (DSM), is 
the gold standard [ 4 ,  10 – 104 ,  106 ,  121 ], use of 
self-report instruments may be more feasible in 
settings where large volumes of patients are seen 
and time per patient is limited. 

 Differential diagnoses of reproductive-aged 
women presenting with new onset mental health 
symptoms should be evaluated [ 100 ,  102 – 105 ]. 
Chronic diseases such as hypothyroidism, diabe-
tes mellitus, anemia, cancer, and multiple sclero-
sis, which are not uncommon among 
reproductive-aged women, can cause mood- 
related symptoms that may mimic depression or 
anxiety [ 100 ,  102 – 105 ]. Women with acute 
stress or grief may exhibit transient or chronic 
mood symptoms, as well as reproductive symp-
toms like irregular menses. Women with anorexia 
nervosa or bulimia nervosa may similarly experi-
ence co-occurring depression or anxiety and 
amenorrhea or irregular menses. Finally, medica-

5 Contraception for Women with Mental Health Conditions
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tions such as beta blockers or calcium channel 
blockers, glucocorticoids, and GnRH analogues 
(e.g., Lupron) can cause mood changes [ 100 , 
 102 – 105 ]. Therefore, reproductive health pro-
viders should be able to screen for depression 
and anxiety, differentiate subclinical symptom-
atology from a diagnosable disorder, rule out dif-
ferential diagnoses, and provide or refer for 
further mental health evaluation and treatment 
when indicated.  

    Contraceptive Management 
for Women with Common Mental 
Health Conditions 

    Eligibility and Drug Interaction 
Considerations 
 Women with depression and anxiety are gener-
ally good candidates for all contraceptive meth-
ods. In most cases, contraceptive method 
selection should not be limited by the mental 
health diagnosis or treatment but rather should 
occur through shared decision-making between 
patient and provider based upon individual health 
circumstances, contraceptive preferences, and 
family planning needs. The CDC Medical 
Eligibility Criteria for Contraceptive Use lists 
depression as Category 1 for eligibility, stating 
that there are no restrictions for use of hormonal 
contraception for women with depression and 
related disorders [ 57 ]. Drug interactions between 
modern pharmacologic antidepressant agents and 
hormonal contraception are relatively rare. The 
most widely used antidepressants include selec-
tive serotonin reuptake inhibitors (SSRIs, such as 
fl uoxetine, citalopram, escitalopram, and sertra-
line) and more recently serotonin norepinephrine 
reuptake inhibitors (SNRIs, such as venlafaxine 
and duloxetine) [ 100 ,  102 – 105 ]. The best avail-
able scientifi c evidence suggests SSRIs and 
SNRIs do not interact with hepatic metabolism of 
synthetic steroids in COCs [ 122 – 125 ]. Women 
on SSRIs and SNRIs should be offered the full 
range of contraceptive methods. 

 Older generation antidepressant agents such 
as tricyclics (TCAs, such as amitriptyline or nor-
triptyline) and monoamine oxidase inhibitors 

(MAOIs, such as phenelzine and tranylcypro-
mine), which are still used in treatment-refractive 
chronic depression, are highly interactive with 
other foods and drugs [ 100 – 105 ]. TCAs and 
MAOIs may interact with contraceptive steroid 
metabolism in the liver, potentially leading to 
decreased contraceptive effi cacy; reduced hepatic 
metabolism can also lead to antidepressant side 
effects or toxicity [ 125 ]. In addition, while the 
scientifi c evidence is inconsistent, St. John’s wort 
(hypericum perforatum), an alternative over-the- 
counter antidepressant therapy, may also induce 
the cytochrome P450 system and subsequently 
reduce contraceptive steroid availability, by 
13–15 % one study found [ 126 ,  127 ]. Thus, 
women who require more intensive psychiatric 
treatment with TCAs, MAOIs, or those using St. 
John’s wort are not ideal candidates for COCs or 
other systemic hormonal contraceptives. Other 
locally acting hormonal contraceptive methods, 
such as the levonorgestrel-releasing IUD, as well 
as nonhormonal methods like the copper- 
containing IUD, appear to be safe for women on 
TCAs, MAOIs, and St. John’s wort [ 128 ] (see 
Chap.   20     for more details). 

 Many women with depression and anxiety are 
treated with non-pharmacologic therapies includ-
ing cognitive behavioral therapy, interpersonal 
psychotherapy, and adjunct therapies like exer-
cise, sleep, and healthy diet [ 100 – 105 ,  129 – 131 ]. 
These treatments should not interfere with 
 contraception or preclude use of any methods. 
Providers can encourage women to participate in 
these treatment modalities since the principles 
and self-care techniques learned (e.g., problem- 
solving and coping skills) may also benefi t 
 women’s reproductive health decision-making 
and behaviors.  

    Contraceptive Method Considerations 
 We present an overview of contraceptive method 
options and considerations for women with spe-
cifi c mental health issues in Table  5.3 . In most 
cases, the full range of contraceptive methods is 
safe and suitable for women with depression and 
anxiety. Potential contraceptive adherence issues, 
however, may be an important factor for selection 
of the most appropriate method [ 132 – 138 ]. 
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As mentioned earlier, women with depression 
and anxiety have more perceived contraceptive 
side effects and may misuse and discontinue 
methods at higher rates than women without 
these mental health conditions, with the greatest 
body of evidence available for user-dependent 
methods including condoms and COCs [ 18 ,  66 , 
 73 ,  93 – 99 ]. Women with depression or anxiety 
may fi nd it diffi cult to remember or fi nd the 
energy to take a COC every day or may be too 
distracted, worried, or emotional to encourage 
their partner to apply a condom at every inter-
course. LARC methods, including IUDs and the 
subdermal implant, require little user burden, 
have less worry and hassle, and offer the greatest 
contraceptive effi cacy, making them ideal options 
for women with mental health conditions who 
wish to avoid an unintended pregnancy [ 128 , 
 135 ,  136 ]. These “fi t and forget” methods are 
also cost effective, which may be benefi cial to 
women who have long-term fi nancial concerns. 
On the other hand, not all women prefer long-
acting methods. Women with depression or anxi-
ety may prefer to be in regular control of using 
their method or may worry about menstrual irreg-
ularity. In this case, the vaginal ring, transdermal 
patch, or COCs are alternative options. 

  For providers who are initiating COCs or 
managing women with mental health conditions 
who have diffi culty fi nding a satisfactory COC, 
several considerations may be useful. First, 
research has suggested that women’s experiences 
with perceived side effects are similar across dif-
ferent types of COCs [ 139 ], even though more 
than 90 different formulations are used by women 
in the USA alone [ 128 ,  136 ,  137 ,  140 ]. Thus, 
health providers can counsel their patients that 
most women do well with any COC. Second, a 
dose–response relationship with COCs and side 
effects was noted in the 1970s and 1980s, when 
contraceptive steroid dosages were signifi cantly 
higher [ 128 ]. While modern formulations gener-
ally have low steroid dosages, providers may 
choose formulations with lower dosages (i.e., 
20 mcg versus >20 mcg) in an attempt to mini-
mize their patients’ risk of mood side effects 
[ 141 ]. On the other hand, lower dosage COCs are 
associated with other side effects like irregular 

bleeding, as well as vulnerable effi cacy levels 
with missed pills [ 128 ,  141 ]. Providers should 
help women balance concerns about side effects 
and adherence. Second, in regard to the type of 
progestin, second-generation levonorgestrel- and 
norgestrel-containing COCs are the most widely 
used and are not known to contribute to mental 
health symptoms [ 140 ,  142 ,  143 ]. Newer fourth- 
generation drospirenone-containing COCs (e.g., 
Yaz, 3 mg drospirenone and 20 mcg ethinyl estra-
diol) are approved by the Food and Drug 
Administration (FDA) for treatment of mood 
symptoms occurring with premenstrual dysphoric 
disorder (PMDD) and may also be an option for 
women with depression and anxiety disorders 
[ 128 ]. Third, women’s experiences with mood 
symptoms can be worse during certain periods of 
the menstrual cycle, for instance during ovulation 
or menses, due to variable circulating estrogen 
levels. Theoretically, monophasic formulations, 
which offer a steady dose (versus multiphasic 
formulations), could better stabilize hormone 
levels to minimize the risk of mood symptoms 
[ 144 ]. Women who report mood symptoms dur-
ing their placebo weeks (i.e., estrogen with-
drawal) may benefi t from COCs with extended 
cycle regimens (e.g., 24/4) or continuous dosing 
(i.e., skipping inactive pills), which would reduce 
or eliminate the estrogen withdrawal period 
[ 128 ,  145 ]. While a dearth of scientifi c evidence 
exists to support these strategies, they may be 
clinically useful for COC management of women 
with mood concerns. 

 Additional contraceptive method consider-
ations may be specifi c to the mental health dis-
order itself. For instance, postpartum and 
perimenopausal depression, which affect approx-
imately 10–20 % of women, have similar 
 diagnostic criteria to major depressive disorder 
except onset occurs following pregnancy or dur-
ing perimenopause, respectively [ 4 ,  45 – 48 ]. 
Explicit conversations about contraception are 
needed during these periods since postpartum and 
perimenopausal women may not be aware of their 
risks for unintended pregnancy. Mental health 
treatment options for postpartum depression (psy-
chotherapy and SSRIs are the fi rst lines of 
defense) should not interfere with modern 
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 contraceptive methods [ 33 – 39 ]. Postpartum 
women who are breastfeeding generally should 
not be initiated on estrogen-containing contra-
ceptives due to possible reduction in breast milk 
production and VTE risk, and progestin-only 
methods including the levonorgestrel-releasing 
IUD, subdermal implant, DMPA injectable, or 
progestin- only pills can be used instead [ 57 ,  128 ]. 
Perimenopausal women may be ideal candidates 
for COCs, the patch, or ring, which can help sta-
bilize hormonal fl uctuations and control mood, 
menstrual, and hot fl ash symptoms while also 
preventing pregnancy [ 146 – 152 ]. Perimenopausal 
women should be evaluated for cardiovascular 
risks, tobacco use, and other contraindications to 
estrogen use prior to initiation and throughout 
treatment [ 57 ].  

    Education and Counseling 
 Education and counseling is a critical component 
of contraceptive initiation and management for 
women with mental health conditions [ 105 ,  125 ]. 
The scope of counseling needs among women 
with depression and anxiety may be broad and 
counseling should ultimately be tailored to indi-
vidual patient’s specifi c needs and circumstances. 
Several key education and counseling consider-
ations may be universally applicable: (1) accurate 
contraceptive information emphasizing method 
effectiveness, (2) mental health assessment, and 
(3) ongoing discussions about intimate partner 
violence. 

 Research has shown that women’s knowledge 
of contraception, including use, effectiveness, 
benefi ts, risks, and side effects of different con-
traceptive methods, is consistently low [ 153 –
 160 ]. Women with mental health conditions may 
benefi t from repeated and specifi c information 
on user-related method effectiveness rates. If a 
patient presenting for contraceptive initiation 
understands that her likelihood of becoming 
pregnant depends upon her ability to remember 
to take her pill every day and she is motivated to 
initiate or switch methods, then she may be more 
inclined to choose a highly effective method like 
an IUD that does not require daily diligence. 
Providers should encourage and support 
depressed women in taking action to select the 

most appropriate contraceptive method. 
Providers should also assess for and counsel on 
concurrent treatment adherence issues among 
patients who are taking antidepressants and con-
traception [ 133 ,  134 ]. If a patient reports that she 
is missing dosages or has stopped taking her 
antidepressant, this may alert the provider to 
contraceptive misuse or discontinuation. 
Counseling should focus on ways to improve 
accuracy and consistency of medication use in 
the context of her daily life, such as setting a cell 
phone reminder or taking pills when she brushes 
her teeth before bedtime [ 128 ]. Contraceptive 
counseling should also dispel myths and misper-
ceptions of side effects and reinforce the benefi ts 
of modern methods for pregnancy prevention 
and non-contraceptive effects (e.g., improved 
mood and acne, protection from ovarian and 
uterine cancer) [ 154 ,  160 ]. Finally, women with 
depression and anxiety should be counseled on 
sexual risk behaviors and condom use given an 
increased risk for sexually transmitted infections 
[ 89 – 93 ]. 

 Women who present for contraception with 
underlying mental health conditions (newly 
detected or previously diagnosed) may benefi t 
from education on the prevalence, signs, and 
symptoms, and treatment options for depres-
sion, anxiety, and related disorders [ 105 ,  147 , 
 149 ]. Helping a patient to understand that her 
mental health is as important as her reproduc-
tive health and that the two are interrelated may 
facilitate honesty, trust, and communication. 
Evidence- based counseling techniques like 
motivational interviewing can be used to focus 
attention on specifi c behaviors that may need to 
change (e.g., frequent missed pills, condom 
nonuse), to evoke motivation for change by 
increasing confi dence and readiness, and to plan 
practical steps to improve contraceptive behav-
iors [ 105 ,  147 ,  149 ,  155 ]. Providers should also 
assess for other dimensions of patients’ lives 
that impact their mental and reproductive 
health, for example, fi nancial considerations, 
social support, and coping resources. Having 
readily available education and resource materi-
als for local social work counselors, psychology 
or psychiatric services, and insurance or medication 
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assistance programs can help patients address 
their mental health needs and potential life 
stressors which may be implicated in their men-
tal health. Promoting mental health may ulti-
mately promote positive family planning 
outcomes. 

 Contraceptive counseling should also include 
a discussion of intimate partner violence, which 
may be a contributing factor to depression and 
anxiety and which has serious implications for 
women’s reproductive autonomy and health. 
More than one in three women are estimated to 
experience some form of intimate partner vio-
lence—either rape, physical violence, or stalking 
by a sexual partner—in their lifetime [ 161 – 164 ]. 
Rates of mood and anxiety disorders are higher 
among women who have experienced violence 
compared to those who have not [ 42 ]. Women in 
violent relationships may experience reproduc-
tive coercion, birth control sabotage, intentional 
exposure to sexually transmitted infections, 
unintended pregnancy, and lack of control over 
their pregnancy outcomes, access to health ser-
vices, and use of contraception [ 31 ,  161 ]. While 
most research has focused on the mental health 
effects of intimate partner violence, women with 
mental health disorders may be particularly sus-
ceptible to being victims of intimate partner vio-
lence or reproductive coercion [ 163 ]. Routine 
screening for intimate partner violence with sim-
ple questions such as “Has your partner ever hit, 
slapped, kicked, bitten, pushed, choked, shoved 
or physically hurt you?” can identify patients 
who may have special contraceptive consider-
ations [ 161 ,  162 ]. Providers can assist patients in 
selecting methods that maximize contraceptive 
control and minimize the likelihood of exacer-
bating partner resistance or violence. The DMPA 
injectable is an effective, inconspicuous contra-
ceptive method that is controlled by the woman. 
IUDs or the subdermal implant may offer other 
subtle, highly effective options that require less 
frequent health service visits. Overall, the indi-
vidual situation and specifi c mental health and 
intimate partner violence concerns should be 
taken into account during contraceptive deci-
sion-making and management.    

    Part II: Contraception and Other 
Serious Mental Illnesses 

 While psychotic disorders like schizophrenia, bipo-
lar disorder, and borderline personality disorder are 
less common than depression and anxiety disorders 
[ 164 ,  165 ], these other serious mental illnesses 
(SMI) have important implications for women’s 
reproductive health [ 165 – 170 ]. Women with other 
SMI may experience cognitive impairments, 
impulsivity, self-destructive behaviors, poor judg-
ment, and co-occurring substance use that can 
affect family planning decision- making and contra-
ceptive behaviors [ 125 ,  165 – 174 ]. Women with 
severe depression and anxiety may also exhibit 
similar symptoms. Women with SMI experience 
higher rates of non- adherence to  contraceptives, 
unintended pregnancy, sexually transmitted infec-
tions, and nonconsensual and transactional sex than 
the general population of women [ 125 ,  166 – 181 ]. 
Unintended pregnancy for women with SMI, espe-
cially those taking  teratogenic mood stabilizers, 
can have adverse physical, psychological, and 
social consequences for women and their offspring 
[ 166 ,  167 ,  169 ]. Thus, helping women with SMI 
prevent unintended pregnancy is a clinical priority. 
Health  providers who care for with women with 
SMI may avoid contraceptive care due to insuffi -
cient knowledge and training, negative counter-
transference with regard to patients’ sexuality, 
incorrect assumptions about sexual activity, per-
ceptions of contraception as secondary to psychiat-
ric care, and concerns about ethical issues [ 125 , 
 170 – 173 ,  182 – 185 ]. In this section, we offer strate-
gies for contraceptive counseling and management 
for women with SMI. 

    Contraceptive Counseling 
Considerations for Other Serious 
Mental Illnesses 

 Some research on schizophrenia and bipolar 
 disorder has found that some women with psy-
chotic disorders lack basic knowledge of sexual-
ity and reproduction, have misperceptions about 
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contraception, and are concerned about access to 
contraceptive methods [ 125 ,  166 – 171 ,  175 ]. 
Thus, reproductive health education for women 
with SMI may need to be extensive. Contraceptive 
counseling should occur within a larger discus-
sion of sexuality, reproductive health promotion, 
risk reduction and disease prevention, pregnancy 
intentions and readiness for pregnancy (empha-
sizing the value of stable social conditions and 
interpersonal relationships), and individual con-
traceptive expectations and preferences [ 125 ,  169 ]. 
Contraceptive information presented should be 
accurate, simple, clear, and provided at a time 
when patients are most receptive [ 125 ]. For 
instance, acutely psychotic patients are unlikely 
to have adequate attention and organization to 
assimilate contraceptive information [ 125 ,  171 ]. 
Counseling should be supplemented with simple 
written educational materials. Information on 
contraceptive methods should emphasize 
method-specifi c effectiveness rates, many of 
which are highly dependent upon correct use 
[ 128 ,  135 ,  154 ]. Effective use of some methods, 
like condoms, rely upon partner cooperation and 
support, and because women with SMI may have 
diffi culties negotiating contraceptive use before 
or during sex, it is important for providers to 
engage partners in contraceptive counseling and 
education sessions when possible [ 170 ].  

    Contraceptive Method 
Considerations for Serious 
Mental Illness 

 The majority of women with SMI are eligible 
for the wide range of available contraceptive 
methods. In most cases, LARC methods, includ-
ing the levonorgestrel-releasing and copper-
containing IUDs and subdermal implant, should 
be considered as fi rst line methods for women 
with SMI who wish to avoid an unintended 
pregnancy. LARC methods are highly effective, 
have few adherence issues, and do not contain 
estrogen, which eliminates cardiovascular risk 
concerns for women with chronic medical mor-

bidities like diabetes, obesity, breast cancer, or 
hypertension, and women over 35 years of age 
who smoke. These are all health conditions 
which may co- occur with SMI and are CDC 
MEC contraindications to combined hormonal 
method use [ 57 ,  128 ,  135 ,  136 ,  171 ,  176 ]. Other 
progestin-only methods, including the DMPA 
injectable and progestin-only pills (POPs), are 
alterative options for women who do not wish to 
use LARC methods but have contraindications 
to estrogen. Monitoring for weight gain, truncal 
fat deposit, and peripheral glucose intolerance 
in the case of DMPA, especially among women 
using neuroleptics, may be useful since these 
potential side effects are of concern in the con-
text of other medical morbidities [ 186 – 188 ]. 
Additionally, POPs require a relatively strict 
daily regimen for effectiveness (must be taken 
within a 3 h time frame daily) and are associ-
ated with irregular bleeding profi les, especially 
with missed or late dosages [ 128 ]. Barrier meth-
ods like condoms and diaphragms should be 
considered lower priority options for primary 
contraception for women with SMI given the 
amount of user involvement that is necessary 
[ 128 ,  135 ,  136 ]. 

 For women with SMI who are eligible for 
estrogen-containing contraceptives and who do 
not want or have access to LARC, combined 
hormonal methods, including the vaginal ring, 
transdermal patch, and COCs, are reasonable 
options [ 128 ,  135 ,  136 ]. The effectiveness of 
these methods relies heavily on correct use. 
Health providers should work with women with 
SMI to optimize contraceptive choice based on 
co- occurring medical conditions, individual 
preferences, and the likelihood of method 
 success. In all cases, dual method use (i.e., con-
doms plus another effective contraceptive) 
should be encouraged for HIV/STI prevention 
and unintended pregnancy protection [ 166 ,  167 , 
 171 ,  175 ,  177 – 182 ]. Finally, because sexual 
intercourse is often unplanned (among all 
women but especially among those with SMI), 
emergency contraception is a necessary back up 
and is safe [ 171 ].  
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    Contraceptive and Drug Interaction 
Considerations for Serious Mental 
Illness 

 Hyperprolactinemia and suppression of the hypo-
thalamic–pituitary–gonadal axis is commonly 
experienced among women with schizophrenia 
on atypical antipsychotics (risperidone > aripip-
razole > ziprasidone), which can lead to men-
strual irregularities, amenorrhoea, sexual 
dysfunction, infertility issues, and galactorrhoea 
[ 189 ,  190 ]. Women taking atypical antipsychot-
ics may believe they are not at risk for pregnancy 
because of menstrual irregularities or they may 
believe that their antipsychotic medication offers 
contraceptive protection, both of which are not 
accurate [ 189 ,  190 ]. Women who continue taking 
atypical antipsychotics with hyperprolactinemia 
should receive estradiol supplementation for neu-
roendocrine regulation, and some research has 
shown that estrogen may modulate and improve 
the expression of psychotic symptoms [ 189 –
 194 ]. Thus, COCs may offer therapeutic effects 
for women on older atypical antipsychotics. 
However, frequent assessment of COC adherence 
and counseling on condom use would be essen-
tial. Women taking newer antipsychotics are less 
likely to experience elevated prolactin, so use of 
COCs for therapeutic purposes is less of a con-
cern [ 189 ,  190 ,  194 ]. 

 Women with schizophrenia and bipolar 
 disorder may be treated with mood stabilizers, 
including antiepileptic medications including 
lamotrigine, carbamazepine, and topiramate. 
Many of these medications can induce cyto-
chrome P450 3A4 causing enhanced hepatic 
metabolism of contraceptive steroids and poten-
tially decreased contraceptive effi cacy [ 125 ,  171 , 
 176 ,  187 ,  188 ,  195 – 201 ]. Contraceptive steroids 
can also decrease levels of antiepileptics, such as 
valproate and lamotrigine, rendering them less 
effective [ 201 – 204 ]. Antipsychotic medications, 
including clozapine and chlorpromazine, are also 
metabolized by the liver, and contraceptive ste-
roids can cause a signifi cant increase in antipsy-
chotic medication levels resulting in severe side 
effects such as hypotension, sedation, and tremor 
[ 202 – 204 ]. Providers should monitor psychiatric 

drug levels and adjust dosages as needed for 
 hormonal contraceptive users [ 200 – 204 ] (see 
Chap.   8     for more information). 

 For women with SMI and drug interaction 
concerns, the local action of the IUDs, or the high 
dose of the DMPA injectable, offers effective 
alternative contraceptive options [ 128 ]. The 
injectable requires more effort on the part of the 
user (i.e., injections required every 3 months) 
compared to IUDs [ 128 ,  135 ]. Research that has 
compared these methods among women with 
SMI has found higher continuation rates for 
IUDs than for DMPA, with no differences in 
 psychiatric complication and hospitalization 
rates between methods [ 176 – 185 ].  

    Ethical Considerations 
for Contraception in Serious 
Mental Illness 

 One of the most important and controversial but 
understudied topics in regard to contraception for 
women with SMI is how to best assess, promote, 
and protect women’s reproductive autonomy. 
SMIs are often accompanied by defi cits in reality 
testing that can negatively impact their decision- 
making capabilities. This may present an ethical 
dilemma for health providers who wish to help 
protect their patients from unintended pregnancy 
and avoid contraceptive coercion [ 172 ,  173 ]. 
Routine mental status exams of women with 
acute or chronic SMI symptoms are required 
 during all phases of contraceptive care. Women 
should be able to consent to contraception— 
specifi cally, attend to, absorb, retain, and recall 
information disclosed in contraceptive counseling 
sessions, appreciate the information and its 
 signifi cance for their lives, evaluate the conse-
quences, express both cognitive and evaluative 
understanding, and communicate a decision 
based upon that understanding [ 172 ,  173 ]. Thus, 
the fi rst goal of contraceptive management 
among patients with chronic and variable 
impaired autonomy and reality testing is to 
restore decision-making capacities. In most 
cases, treatment of the underlying SMI can 
improve functioning, which will enhance 
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understanding of contraceptive information and 
the ability to apply it to family planning decision- 
making and behavior [ 172 ,  173 ]. Providers have 
an ethical responsibility to help patients with 
SMI understand the implications of unintended 
pregnancy and should assist in weighing the risks 
of pregnancy with individual reproductive values 
(which may be dynamic). As opposed to steriliza-
tion, LARC methods are highly effective and 
reversible [ 128 ]. However, these methods require 
provider-controlled insertion and removal proce-
dures, which may present a dilemma for informed 
consent. Other long-acting methods like the 
DMPA injectable are less invasive but also effec-
tive and reversible [ 128 ]. When possible, spouses, 
partners, or family members should be engaged 
in contraceptive counseling and management for 
patients with SMI since they can provide insight 
into reproductive values and treatment prefer-
ences [ 170 ,  172 ,  173 ]. Providers should be aware 
of any undue pressure from family or signs of 
intimate partner violence, and patients should 
always be provided with ample opportunities to 
discuss contraception in private [ 172 ,  173 ].   

    Conclusion 

 Depression, anxiety, and related disorders are 
common among reproductive-aged women and 
have signifi cant implications for women’s risk of 
unintended pregnancy. While other serious men-
tal illnesses like schizophrenia and bipolar disor-
ders are less common, these conditions can have 
especially adverse consequences for the health 
and well-being of women and their offspring. 
There has been a lack of attention to mental 
health in family planning settings, and signifi cant 
research gaps prevent an in-depth understanding 
of the most effective approaches for contracep-
tive management among women with mental 
health conditions. From the best available scien-
tifi c evidence, however, we have offered several 
take-home messages. 

 First, modern contraceptives do not appear to 
 cause  clinically signifi cant mood symptoms or 
mental health conditions. The impact of 
 hormonal contraceptives on perceived mood 

symptoms among women with preexisting 
 mental health disorders warrants additional sci-
entifi c investigation. Second, potential neuroen-
docrine, cognitive, and behavioral pathways 
may link mental health conditions with contra-
ceptive decision- making and behaviors and 
place women at risk of unintended pregnancy. 
Additional research is needed to better under-
stand these mechanisms. Third, contraceptive 
education and counseling is essential for women 
with mental health conditions who wish to avoid 
an unintended pregnancy. Special attention 
should be given to method effectiveness and 
adherence issues. Fourth, modern contraceptive 
methods are generally safe for women with 
mental health conditions and should be made 
available. Selection of an appropriate method 
should occur through shared decision- making. 
LARC methods offer strong options for women 
with mental health conditions since they are 
highly effective, are reversible, and have little 
user-burden. Fifth, while drug interactions with 
modern antidepressant and contraceptive thera-
pies are rare, hormonal contraceptives and older 
antidepressant agents and some antipsychotics 
and mood stabilizers can interact. Similarly, 
chronic comorbid diseases, which commonly 
co- occur with mental health conditions and that 
may preclude estrogen use, should be taken into 
account. Finally, attention to ethical issues 
around reproductive autonomy and contracep-
tive decision- making, especially for women 
with SMI who have signifi cant cognitive impair-
ments, is essential. Treatment of the underlying 
mental health condition can restore cognitive 
functioning to improve contraceptive decision-
making capacities. 

 Overall, while additional scientifi c research 
can improve our understanding of the role of 
mental health in contraception (and vice versa), 
health providers should prioritize contraceptive 
counseling and management for women with 
mental health conditions who wish to avoid unin-
tended pregnancy. An integrated approach is 
needed to address interrelated mental and repro-
ductive health issues, ultimately to improve the 
health and well-being of women, their families, 
and society [ 205 ].     
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           Background on the HIV Epidemic: 
Globally and in the USA 

    Human immunodefi ciency virus (HIV), the virus 
that causes acquired immunodefi ciency syndrome 
(AIDS), survives via inhabiting and killing the 
immune cells that fi ght infections. The fi rst cases 
of AIDS were recognized in the early 1980s in the 
USA, with the fi rst published case series from the 
US Centers for Disease Control and Prevention 
(CDC) in 1981 of fi ve homosexual men [ 1 ]. Since 
then, global recognition of the virus has led to 
great advances in our understanding of the dis-
ease, transmission, pathogenesis, prognosis, and 
treatment. Although there is no cure for HIV 
infection at this time, with the development of 
highly active antiretroviral therapy (HAART), 

individuals with HIV infection can live longer and 
transmission can be reduced. While the incidence 
of new HIV infections and HIV-related mortality 
continues to decline due to improvements in care 
and treatment, the prevalence of HIV infections 
globally continues to rise, and HIV infection 
remains a leading cause of death among women 
of childbearing age worldwide [ 2 ,  3 ]. 

    The Global Epidemic 

 As of 2012, an estimated 35.3 million people 
were living with HIV worldwide [ 4 ]. Sub- 
Saharan Africa contains two-thirds of the world’s 
HIV-infected population. In this region, HIV 
 disproportionately affects women, who make up 
58 % of those infected. In the Caribbean region, 
with the second highest prevalence of HIV in the 
world, 1 in 100 people live with HIV infection [ 4 ]. 
It should be noted that a large proportion of the 
data on women with HIV infection stems from 
international research efforts particularly in sub-
Saharan Africa. Furthermore, given immigration 
to the USA, it is important that health care pro-
viders, especially those who serve low- income 
and migrant populations, are aware of the global 
context of the HIV/AIDS epidemic.  

    United States 

 An estimated 1.1 million people in America are 
living with HIV, and nearly 1 in 5 are unaware of 

        L.  B.   Haddad ,  M.D., M.S., M.P.H.      (*) 
   J.   Tarleton ,  M.D., M.P.H.      
  Department of Gynecology and Obstetrics , 
 Emory University School of Medicine , 
  Atlanta ,  GA ,  USA   
 e-mail: lbhadda@emory.edu; jtarlet@emory.edu   

    A.  N.   Sheth ,  M.D.      •    I.   Ofotokun ,  M.D., M.Sc.     
  Division of Infectious Diseases, Department of 
Medicine ,  Emory University School of Medicine , 
  Atlanta ,  GA ,  USA   
 e-mail: ansheth@emory.edu; iofotok@emory.edu  

 6      Contraception for Women 
Living with HIV 

           Lisa     B.     Haddad      ,     Jessica     Tarleton      , 
    Anandi     N.     Sheth      , and     Ighovwerha     Ofotokun     

mailto:lbhadda@emory.edu
mailto:jtarlet@emory.edu
mailto:ansheth@emory.edu
mailto:iofotok@emory.edu


94

their infection [ 5 ]. Approximately 50,000 new 
people are additionally infected each year [ 5 ,  6 ]. 
The proportion of HIV/AIDS cases diagnosed 
among women in the USA has grown annually 
from 8 % in 1985 to an estimated 25 % in 2010. 
HIV disproportionately affects black women in 
the USA. In 2010, heterosexual transmission 
among black women made up one of the most 
common routes of new infections, with greater 
than 5,000 new infections transmitted in this 
way. Of the total number of new HIV infections 
among women in the USA in 2010, 64 % 
occurred in black women, 18 % were in white 
women, and 15 % were in Hispanic women. 
Young women ages 25–44 years accounted for 
the majority of new infections in women in 
2010. Fortunately, among all racial groups, the 
rate of new infections in women has been slowly 
declining [ 7 ].  

    Why Are Women at Risk? 

 Due to a complex array of factors, women are 
particularly vulnerable to acquiring HIV. Women 
may not be aware of their partner’s risk factors 
for HIV and may not be able to successfully 
negotiate consistent condom use or mutual 
monogamy with their partners. The vast majority 
of these new infections come from heterosexual 
contact with men who have risk factors that are 
unknown to their female partners (e.g., men who 
have sex with other men or inject illicit drugs) 
[ 8 ]. Challenges that many women face, such as 
domestic violence, discrimination, stigma, 
substance abuse, mental health disorders, and 
poverty, increase their HIV susceptibility. 
Additionally, women are more susceptible to 
acquiring HIV during unprotected vaginal sex 
than men, with even higher risk during unpro-
tected anal sex, due to a variety of factors, includ-
ing the concentration of virus in semen, delicacy 
of vaginal tissues, and cervical ectropion. 

 For women who are aware of their partner’s 
HIV status, they often lack the ability to advocate 
for the use of strategies to reduce HIV transmis-
sion risk, such as condoms and male circumcision. 

HIV pre-exposure prophylaxis, a strategy in 
which antiretroviral drugs are used orally or topi-
cally by HIV-uninfected persons before potential 
HIV exposure, has recently shown promise in 
HIV prevention. The daily use of oral fi xed-dose 
combination tablets containing tenofovir, diso-
proxil, fumarate, and emtricitabine is approved 
by the Food and Drug Administration for use 
among sexually active adults at risk for HIV 
infection. Additionally, a tenofovir-containing 
vaginal microbicide has shown promise for HIV 
prevention in at-risk women and is being explored 
further [ 9 ]. 

 Unfortunately, it is estimated that in the USA 
almost 1 in 5 women who are HIV-infected are 
unaware of their status. This highlights the 
importance of routine HIV testing in women, as 
recommended by CDC guidelines, to improve 
women’s health and prevent HIV transmission. 
Linking HIV-infected women into appropriate 
medical care, retaining them in care, and opti-
mizing HIV therapy for affected women are cru-
cial to maintain health, improve survival, and 
reduce HIV transmission in the community [ 10 , 
 11 ]. Relative to men, women living with HIV 
infection in the USA have been shown to be more 
vulnerable with regard to health care resource 
utilization [ 12 ,  13 ], potentially due to challenges 
such as transportation, childcare, insurance, sub-
stance abuse, and stigma. Key health indicators 
such as rates of clinic visits, antiretroviral treat-
ment adherence, virologic suppression, and mean 
CD4 T-cell counts are lower for the HIV-infected 
women of racial/ethnic minority backgrounds 
[ 14 ,  15 ]. Since many of these women are the sole 
providers of care for their children, illness and 
death ultimately threaten the stability and welfare 
of families in their communities. These statistics 
underscore the urgent need for interventions 
aimed at women for the prevention and effective 
treatment of HIV infection. Family planning clin-
ics provide an important venue for women of 
reproductive age who are living with or at risk for 
HIV to access the health care system, and serve 
as a crucial step for women to receive HIV testing 
and for HIV-infected women to be linked into 
appropriate medical care.   
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    Living with HIV: HIV Care over 
the Past 30 Years 

 Primary HIV infection is often asymptomatic and 
if symptoms do occur they can be nonspecifi c 
and fl u-like in nature. After the primary infection, 
many months or years may pass before the per-
son is diagnosed. Symptoms that may prompt 
evaluation include opportunistic infections, or 
minor skin or constitutional symptoms. Women 
may present at a later stage of the disease or may 
discover their HIV-positive status during routine 
prenatal testing. 

 The natural history of HIV infection has 
changed over the past few decades with the use of 
HAART [ 16 ]. Mortality from HIV infection has 
declined and opportunistic infections are becom-
ing less common, with more than half of the 
deaths among individuals with HIV infection 
now related to conditions other than AIDS. The 
paradigm of care in HIV infection in the era of 
HAART has shifted to that of chronic disease 
management. Despite this, some women still are 
diagnosed or present to care late in their disease 
course with conditions related to AIDS. In caring 
for HIV-infected women, care providers must 
therefore consider their overall health in relation 
to chronic non-AIDS complications such as car-
diovascular disease (CVD), bone disease, renal 
disease, liver disease, and malignancies whose 
prevalence are signifi cantly high, particularly 
among women (relative to men) living with HIV/
AIDS [ 17 ], as well as possible immune suppres-
sion if AIDS-related conditions are present. 

    AIDS-Related Complications 

 Compared to women without HIV infection, 
HIV-infected women are at risk for recurrent 
 candida vulvovaginitis, recurrent or complicated 
pelvic infl ammatory disease, persistent or recur-
rent bacterial vaginosis, severe and prolonged 
genital herpes infections, cervical dysplasia and 
cancer, and abnormal uterine bleeding. The pres-
ence of any of these conditions should trigger 
HIV testing in a woman who does not have a 

diagnosis of HIV, and women with HIV should 
be screened regularly and managed aggressively 
for these conditions as several of them can 
increase their risk of transmitting HIV to their 
partner (see the section “Reproductive Health 
Care for Women with HIV”). 

 Rarely, AIDS-defi ning conditions may involve 
the female reproductive tract, and women with 
such conditions may present to a reproductive 
care provider. These conditions include invasive 
cervical cancer, pelvic or genital tract tuberculo-
sis infection, genital tract lymphoma, or endome-
tritis due to uncommon pathogens. Women with 
these conditions should be carefully evaluated for 
signs of systemic infection and referred to a spe-
cialist for appropriate management.  

    Non-AIDS Complications 

 Early recognition and effective management of 
certain non-AIDS conditions could have impli-
cations on the reproductive and contraceptive 
choices available to women living with HIV/
AIDS. HIV infection confers a heightened risk 
of CVD beyond that accounted for by traditional 
risk factors. The risk of CVD is up to 50 % 
higher for HIV-infected individuals relative to 
the general population [ 18 – 26 ]; this HIV-related 
risk may be more pronounced in women [ 22 ]. 
HIV infection precipitates premature CVD at an 
average age of 44 years, 10–15 years earlier than 
in the uninfected population [ 27 ,  28 ]. Finally, 
rates and the severity of CVD complications, 
such as ischemic cardiomyopathy and acute 
myocardial infarction, are aggravated by HIV 
infection [ 29 – 32 ]. Certain risk factors for CVD, 
such as diabetes mellitus and hyperlipidemia, 
may be more common in HIV-infected women, 
particularly in the setting of exposure to certain 
antiretroviral drugs. 

 Chronic liver disease due to chronic viral hep-
atitis, alcohol use, or fatty liver disease is also 
one of the leading causes of hospitalization and 
death in HIV-infected persons [ 17 ]. Similarly, 
HIV-infected patients are increasingly affected 
by kidney disease due to either traditional risk 
factors, such as diabetes and hypertension, HIV 
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itself, drug toxicities, or other comorbidities, 
such as hepatitis [ 33 ]. The risk of venous throm-
boembolism may also be higher in HIV-infected 
patients [ 34 ]. Additionally, osteopenia and osteo-
porosis are seen in up to 70 % and 15 %, respec-
tively, of HIV-infected patients in the USA 
[ 35 – 37 ], a risk that is over six and three times that 
of HIV-negative persons. Consequently, fracture 
rates several-fold higher than the general popula-
tion are being reported in persons with HIV 
infection [ 38 – 42 ]. While the risk of certain non-
AIDS- defi ning cancers, such as anal, liver, and 
lung cancer, have been shown to be higher in 
HIV-infected patients compared to the general 
population, the risk of breast cancer appears to be 
similar between HIV-infected and HIV- 
uninfected women [ 43 ]. Finally, HIV-infected 
women may also be at particular risk for neuro-
cognitive disease [ 44 ], depression [ 45 ], and inti-
mate partner violence [ 46 ].   

    Overview of the Importance 
of Balanced Family Planning 
for Women with HIV 

    Fertility Intentions 

 Several studies have explored the impact of HIV 
infection on fertility decisions and pregnancy 
rates [ 47 – 53 ]. Evidence suggests that sociocul-
tural factors play a large role in fertility decision- 
making and that there is a rich and complex range 
of factors, including HIV status and HAART use, 
which infl uence reproductive decisions [ 53 ,  54 ]. 
Previous studies in Malawi [ 55 ] and Uganda [ 56 ] 
suggested that desire for children was lower 
among HIV-infected women in comparison to 
their uninfected peers. Among HIV-infected 
women in Côte d'Ivoire and Kenya, more educa-
tion [ 57 ] and marriage [ 58 ] were associated with 
increased contraceptive use while in Uganda pre-
vious discussions of family planning with a part-
ner and a current marital relationship increased 
the likelihood of contraceptive use [ 59 ]. Among 
HIV-infected women, contraceptive use might 
change over time on HAART [ 60 ,  61 ], possibly 
due to improved health, changing desires for 
family size, or concerns about interactions of 

contraceptives and HAART [ 62 ]. Previous stud-
ies have shown that among HIV-infected women 
in Rwanda, despite high initial contraceptive 
uptake after counseling, contraceptive use 
declined over time [ 60 ,  61 ]. Although these 
 studies noted changes in fertility intentions and 
contraceptive use among those with HIV infec-
tion, the role of HAART on these decisions 
remains unclear. 

 There are few studies evaluating fertility 
intentions among women with HIV infection in 
the USA. A 2001 study showed that nearly 70 % 
of HIV-infected women (about one quarter of 
whom had no children) surveyed did not desire 
future fertility, and 31 % said if they became 
pregnant, they “defi nitely would” have an abor-
tion [ 47 ]. Desires and expectations for future fer-
tility in HIV-infected women were less than 
HIV-negative women; however, notably with the 
increase in HAART use, this difference may not 
be as sizable.  

    Importance of Family Planning 

 Prevention of unintended pregnancy among 
women with HIV infection is critical to prevent 
the unnecessary morbidity and mortality associ-
ated with pregnancy, and to prevent vertical 
transmission of HIV. The World Health 
Organization’s (WHO’s) 4-Component Strategy 
for prevention of maternal to child transmission 
includes: (1) prevention of HIV infection in 
women, especially young women; (2) prevention 
of unintended pregnancies in HIV-infected 
women; (3) prevention of transmission from 
HIV-infected women to their infants; and (4) sup-
port for HIV-infected women, their infants, and 
their families [ 63 ].  

    Health Risks Among HIV-Infected 
Women During Pregnancy 

 HIV infection contributes to the global maternal 
mortality with an estimated 56,100 pregnancy- 
related deaths attributed to HIV infection in 2011 
[ 64 ]. HIV-infected pregnant women are at two- 
to tenfold higher risk of death compared to 
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HIV- negative pregnant women [ 65 – 67 ]; thus the 
CDC considers HIV/AIDS a condition that is 
associated with increased risk of adverse health 
events as a result of unintended pregnancy [ 68 ]. 
Infectious etiologies such as tuberculosis (TB), 
meningitis, and pneumonia are large contributors 
to this increased risk; however, puerperal sepsis, 
largely related to cesarean section and abortion, 
is also a major contributor [ 67 ]. Furthermore, 
there is higher morbidity in pregnancy among 
women with HIV infection with higher risks of 
prematurity [ 69 ] and low birth weight [ 70 ] com-
pared to HIV-negative women. One should note 
however that it is challenging to distinguish the 
impact of HIV infection itself from the effects of 
poverty, addiction, or poor generalized health on 
pregnancy outcomes in this population. 
Interestingly, HAART appears to modify this 
risk, reducing the incidence of maternal morbid-
ity and mortality [ 71 ,  72 ]. It should be noted that 
a vast majority of the data on health outcomes in 
pregnancy have been generated from studies in 
low-income countries where the maternal health 
infrastructure may be fragile. Data from the US 
and other high-income countries show better out-
comes, though maternal morbidity and mortality 
in the setting of HIV infection are compromised 
even in this setting [ 73 ]. In general, most women 
in the USA with HIV infection who choose to 
have a child have uncomplicated pregnancies 
with favorable outcomes.  

    Transmission of HIV to the Child: 
Prevention of Maternal to Child 
Transmission (PMTCT) 

 In the late 1980s and early 1990s, perinatal trans-
mission and progression of perinatally transmit-
ted neonatal infection was a major health concern 
in the pediatric population. At that time, the risk 
of perinatal transmission of HIV was as high as 
20–30 %, and factors predicting which women 
were more or less likely to transmit the virus 
were mostly unknown. Diagnosis of infection in 
the fi rst year of life was still very diffi cult, and it 
was thought that infected babies faced an immi-
nent risk of early childhood death. In these early 
days of the epidemic, the CDC recommended 

that HIV-infected women delay or defer child-
birth until more was known about the virus [ 8 ]. 

 However, since that time, the standard of intra-
partum care in the setting of HIV infection has 
dramatically changed globally. Most treatment 
guidelines now recommend HAART for women 
during pregnancy regardless of CD4 T-cell counts 
or plasma HIV-RNA PCR (viral loads) [ 74 ,  75 ]. 
Those with viral loads greater than 400 copies/
mL should receive zidovudine before vaginal or 
cesarean delivery, those with viral loads greater 
than 1,000 are recommended to undergo cesarean 
section before the onset of labor to reduce the risk 
of perinatal transmission, and all infants should 
be referred for prophylaxis after birth. With these 
recommendations, the risk of perinatal HIV trans-
mission has dropped signifi cantly in most coun-
tries, and in the USA, it is now lower than 3 % [ 6 ]. 
Public health authorities in many countries 
including the World Health Organization (WHO), 
U.S. Preventive Services Task Force (USPSTF), 
and the CDC have since revised their reproductive 
policy recommendations for HIV-infected women 
to a policy of non- directed reproductive counsel-
ing that is supportive of the patient’s reproductive 
desires [ 76 ]. 

 These recommendations notwithstanding, in 
2010, 390,000 children became infected with the 
HIV globally, 90 % of which were acquired 
through mother-to-child transmission (MTCT) 
during pregnancy, labor and delivery, or breast-
feeding, and nearly all of them were born in sub- 
Saharan Africa [ 77 ]. Global prevention of 
pediatric HIV infection therefore remains a sex-
ual and reproductive health priority and is high-
lighted in 4 of the 8 United Nations Millennium 
Development Goals—promoting gender equality 
and empowering women, reducing child mortal-
ity, improving maternal health, and combating 
HIV/AIDS, malaria, and other diseases [ 78 ].  

    Transmission of HIV to the Partner 

 An additional issue of public health importance 
is that several studies have suggested that the risk 
of acquiring HIV or transmitting HIV to an unin-
fected partner may be higher during pregnancy 
[ 79 ,  80 ]. Although not all studies have supported 
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this fi nding [ 81 ], this only adds to the imperative 
of effectively preventing unintended pregnancy 
as a HIV prevention effort. Condom use promo-
tion and effective use of antiretroviral therapy is 
paramount to the prevention of transmission. In 
addition, as previously mentioned, the daily oral 
fi xed-dose combination tablet containing tenofo-
vir, disoproxil, fumarate, and emtricitabine is 
approved for use for HIV prevention among sex-
ually active adults at risk for HIV infection and 
serves as an additional prevention tool for certain 
individuals.   

    Contraceptive Care: Setting 
and Counseling 

    Integration of Family Planning 
and HIV Care 

 In regions of the USA and globally with a high 
prevalence of HIV and sexually transmitted 
infections (STI) in heterosexual populations, tar-
get audiences for HIV/STI and family planning 
services overlap broadly and can benefi t from, 
and in fact prefer, joint services [ 82 – 87 ]. Barriers 
to integration have roots in historical, philosoph-
ical, and structural differences in the areas of 
family planning and HIV prevention [ 88 ], which 
has resulted in disjointed services in many 
regions. Clinic staff often view family planning 
and HIV prevention as mutually independent 
services and are not trained to administer them 
together [ 89 ]. Service delivery in family plan-
ning clinics tends to be an instructive and fact-
giving approach, while HIV-testing service 
delivery is often a client- centered, counseling 
approach [ 90 ]. Dual- method use is not widely 
promoted; family planning programs often 
emphasize condom use rather than dual-method 
use despite the high  failure rate of condoms for 
prevention of pregnancy [ 88 ]. Given the impor-
tance of dual-method use, it is therefore encour-
aged that HIV prevention and family planning 
programs provide integrated services mutually 
reinforcing HIV prevention and family planning 
goals [ 84 ,  88 ,  91 ].  

    Barriers to Contraceptive Use 

 Common factors infl uencing nonuse of contracep-
tion are lack of female decision-making power 
[ 62 ], poor economic resources [ 92 ], low quality 
care of family planning services, and desire for 
large families. The infl uence of HIV infection and 
HAART on these factors is poorly understood. 
Fear of side effects from contraception may be 
amplifi ed among HIV-infected individuals who 
are often sensitive to their health status [ 62 ].  

    Fertility-Based Contraceptive 
Counseling 

 As with all women, it is important to develop a 
reproductive health plan that allows them to 
decide whether and when to have children. For 
women with HIV infection, it is especially impor-
tant to consider the status of their disease in this 
counseling. As noted, when HIV infection is well 
controlled, the risks of maternal complications 
and transmission potential to the infant are sig-
nifi cantly reduced. It is also important to recog-
nize that HIV infection is not in itself a reason to 
assume that a woman does not desire to have 
children or to encourage women to not have chil-
dren. One recent study among women attending 
an HIV clinic in Atlanta reported that the most 
common form of contraception was a tubal liga-
tion, but many of these women regretted this 
decision and desired future fertility [ 93 ]. This 
same study reported that only about half of the 
women who were sexually active had discussed 
their contraceptive plans with their provider 
within the past year. This observation highlights 
the fact that although many women with HIV 
infection may access care, their care may not 
include a discussion of their fertility intentions or 
contraceptive needs. 

 For a woman who desires fertility, it is impor-
tant to counsel her or refer her to a practitioner 
who can counsel her regarding optimization of her 
HIV status, potential health risks of pregnancy, 
the risk of transmission to her child, choice of 
antiretroviral medications that are safer to use 
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during pregnancy, and methods to conceive that 
will reduce exposure and transmission to an HIV- 
negative partner. Women with HIV can success-
fully have a healthy pregnancy and, with correct 
use of effective antiretroviral therapy, have a very 
low risk of transmission of HIV to the child. 
While outside the scope of this chapter, this topic 
is extremely important for the health of the 
mother and her child and is the subject of US 
Department of Health and Human Services 
(DHHS) guidelines [ 76 ].   

    Reproductive Health Care 
for Women with HIV 

 As encounters for contraception are frequently 
combined with encounters for general and/or 
gynecologic wellness, a few practical consider-
ations should be kept in mind when providing 
gynecologic care for women with HIV. Beyond 
the increased health risks associated with HIV 
infection discussed previously, women with HIV 
may be at greater risk of STIs, more frequent out-
breaks from herpes simplex virus (HSV) and 
condyloma, vaginitis with candida and bacterial 
vaginosis, irregular menses, and early meno-
pause. Furthermore, HPV-related vulvar, vaginal, 
and cervical dysplasias may occur more com-
monly among HIV-infected women, who have 
higher rates of HPV persistence and progression 
to cancer. Based on these increased risks, when 
providing reproductive health care the following 
are recommended. 

    Screening for STIs 

 The CDC recommends yearly screening for 
syphilis, gonorrhea, and chlamydia in women 
with HIV [ 94 ]. Although the prevalence of these 
infections tends to be the same as the prevalence 
in HIV-negative women, co-infection with STIs 
other than HIV can increase the transmission of 
HIV. Diagnosis and treatment of syphilis, tricho-
monas, gonorrhea, and chlamydial infections are 
the same as in HIV-negative women. Pelvic 

infl ammatory disease may be more severe or 
complicated in HIV-infected women, but man-
agement does not differ overall from HIV- 
negative women [ 95 ]. 

 HIV-infected women are more likely to suffer 
from recurrent HSV outbreaks that are extremely 
painful and may take longer to resolve. Some 
women require suppressive therapy to reduce the 
frequency of outbreaks. Because there is evidence 
that HIV transmission may be increased among 
women with genital HSV even without active 
lesions and that the treatment of HSV can reduce 
plasma and genital HIV viral load [ 96 – 98 ], some 
providers support suppressive therapy for HIV-
infected women with HSV seropositivity. This is 
not a universal recommendation, however, as the 
most recent clinical trials have not shown a reduc-
tion in HIV or HSV transmission risk [ 99 ,  100 ]. 
Active and suppressive treatment of HSV for 
women with HIV infection typically requires 
higher doses and longer durations of appropriate 
antiviral agents. Current recommendations are 
available from the CDC (  http://www.cdc.gov/std/
treatment/2010/genital-ulcers.htm#hsv    ) . 
Importantly, if women fail to respond to treatment, 
a viral culture should be obtained with sensitivity 
testing done for evaluation of resistant infections. 
Similar to HSV, chancroid (ulcers that occur fol-
lowing infection with  H. ducreyi ) requires close 
monitoring and typically longer therapy for reso-
lution among HIV-infected women and should be 
treated per CDC guidelines.  

    Cervical Dysplasia and Cervical 
Cancer Screening 

 Current cervical cancer screening recommenda-
tions for HIV-infected women call for screening 
twice in the fi rst year after diagnosis of HIV infec-
tion and then annually if the fi rst two test results 
are normal. Although the incidence of  cervical 
dysplasia is increased in women with HIV, women 
who undergo the recommended screening for and 
treatment of cervical dysplasia are not at increased 
risk of cervical cancer [ 95 ]. The role of HPV test-
ing in the screening of  HIV-infected women for 
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cervical dysplasia has not been established but is 
likely to be the subject of future guidelines.  

    Vulvar, Vaginal, and Rectal Dysplasia, 
and Cancer 

 Although there are no well-established guide-
lines for screening for vulvar or vaginal dyspla-
sia, a careful vulvar and vaginal examination 
should be done whenever a pelvic examination is 
performed. HIV-infected women should, there-
fore, undergo a pelvic examination annually at a 
minimum, based on cervical cancer screening 
guidelines. There are no guidelines for rectal pap 
smears among HIV-infected women; thus at this 
time a comprehensive evaluation of risk factors 
and symptoms in combination with an annual 
external examination at the time of a pelvic 
examination is recommended. Clinical manifes-
tations of vulvar intraepithelial neoplasia (VIN) 
and vaginal intraepithelial neoplasia (VAIN) in 
HIV-infected women are similar as for women 
without HIV infection. Approximately 50 % of 
women with VIN are asymptomatic. In 
 symptomatic women, the most common com-
plaint is vulvar pruritus; other presentations 
include perineal pain or burning, dysuria, a visi-
ble lesion, or a palpable abnormality.  

    Human Papillomavirus (HPV) 
Vaccination 

 Effi cacy of HPV vaccination in HIV-infected 
women is currently unknown and studies address-
ing this question are in progress [ 101 ,  102 ]. Many 
believe that, similar to the general population, HPV 
vaccination would offer some benefi t to women 
with HIV infection, and since it is not contraindi-
cated with immunosuppression, is recommended 
by some guidelines for HIV-infected males and 
females ages 13–26 years [ 75 ]. Both quadrivalent 
(for HPV types 6, 11, 16, 18) and bivalent (for HPV 
types 16 and 18) formulations are available, but the 
quadrivalent vaccine offers the additional potential 
benefi t of prevention of anogenital warts associated 
with HPV types 6 and 11, which can be extensive in 
immunosuppressed patients.  

    Vulvovaginal Candidiasis (VVC) 
and Bacterial Vaginosis (BV) 

 The incidence of VVC is higher among HIV- 
infected women compared to uninfected women 
and correlates to the severity of immunodefi -
ciency. Further, these infections may recur fre-
quently especially among women with poorly 
controlled HIV infection. Treatment for VVC 
should not differ for HIV-infected women from 
that of uninfected women with the added impor-
tance of optimizing their HIV control [ 94 ,  103 ]. 
Recurrent infections, defi ned as four or more epi-
sodes each year, should be treated as complicated 
infections and treated with prolonged therapy. 
Women with CD4 counts less than 200 may have 
more persistent BV infections than those with 
well-controlled HIV. Similar to VVC, the treat-
ment for BV in HIV positive women is the same 
as in uninfected women [ 94 ,  95 ].  

    Menstrual Problems 

 Evaluation of abnormal uterine bleeding among 
HIV-infected women should follow the same 
principles as among uninfected women. 
Evaluation should include the same endocrino-
logic evaluations (such as thyroid stimulating 
hormone [TSH] and prolactin levels), infection 
evaluation (such as gonorrhea and Chlamydia 
testing), imaging studies, and endometrial biopsy 
when indicated. Treatment to improve bleeding 
should consider the future fertility goals and 
expectations of the patient in terms of desired 
bleeding pattern.  

    Menopause 

 Menopause may occur earlier in HIV-positive 
women than HIV-negative women for reasons that 
remain poorly understood. Early menopause and 
the associated hypoestrogenemia may further 
heighten CVD and fragility bone disease risks for 
women living with HIV/AIDS [ 104 ]. As with 
HIV-negative women, hormone therapy may be 
considered for management of bothersome symp-
toms. Little has been studied about the interaction 
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of hormone therapy with antiretroviral medica-
tions. A transdermal route may avoid fi rst-pass 
metabolism and decrease drug interactions [ 105 ].   

    Starting a Birth Control Method 

    Taking a History 

 Prior to starting a contraceptive method for any 
woman, clinicians should obtain a directed his-
tory. This will include a medical history, contra-
ceptive history, psychosocial and sexual history, 
as well as an assessment of her beliefs, possible 
misconceptions and fears, and her expectations 
with regard to use of contraception. 

 For women with HIV, specifi c history ques-
tions should include the following:

    1    Do you have any medical problems? Do you 
have high blood pressure or diabetes? Do you 
get frequent headaches or migraines? Have 
you ever had a blood clot? Do you have active 
liver disease? Have you ever had cancer? Do 
you smoke?     
 Medical conditions or behaviors that limit 

the use of certain contraceptives need to be 
assessed among all women, including women 
with HIV. Other medical comorbidities such as 
hypertension, diabetes, breast cancer, or vascu-
lar disease will be important to consider when 
choosing a contraceptive method. Important 
potential contraindications will be present from 
conditions that may impact their vascular risk 
and increase their risk of blood clots including 
stroke associated with combined hormonal con-
traception. For example, it is important to probe 
about headaches to determine if a patient has 
migraines with aura that would be a contraindi-
cation to combined hormonal contraceptive 
methods. Some chronic medical conditions may 
impact women with HIV infection more com-
monly than those who do not have HIV infec-
tion. For example, liver diseases occur more 
frequently among HIV-infected women and are 
considered contraindicated with some contra-
ceptives (see Chap.   18    ). After attaining a thor-
ough history, referring to the CDC Medical 
Eligibility Criteria for Contraceptive Use 

(MEC) will be helpful in considering if any cur-
rent medical comorbidities will limit the use of 
a specifi c contraceptive method [ 106 ].

    2.    What Medications Are You Currently Taking?    
  There are several specifi c medications that 

have drug interactions with different contracep-
tives. To review potential medication contraindi-
cations, the use of checklists for this purpose is 
encouraged as often asking directly without 
probing questions may overlook important issues 
to consider. Antiretroviral medications that are 
important to consider are certain protease inhibi-
tors such as ritonavir and other pharmacologic 
boosters such as cobicistat that interact with the 
cytochrome p450 pathway and may impact the 
effi cacy of both the contraceptive and antiretrovi-
ral drug. Antibiotics and antifungal medications 
are generally safe to use with any of the contra-
ceptive methods. As new medications are devel-
oped and integrated into clinical care, it is 
important to evaluate for potential interactions 
prior to initiation. For details regarding drug 
interactions, including those with antibiotics and 
antifungals, see Chap.   20    . Drug interactions with 
antiretroviral drugs and contraceptives are 
reviewed later in this chapter.

    3.    Have You Had Tuberculosis (TB) or Are You 
Currently Taking Medication for TB?    
  Tuberculosis is more common among HIV- 

infected individuals due to their immunosuppres-
sion. Although uncommon in the USA, pelvic 
TB is one of the rare conditions where an intra-
uterine device (IUD) is not recommended. Per 
the CDC MEC, pelvic TB is considered a cate-
gory 4 (method should not be used) for initiation 
of an IUD and a category 3 (risks usually out-
weigh benefi ts) for continuation of an IUD [ 106 ]. 
Thus in most cases, IUDs should not be placed 
and should be removed for women with pelvic 
TB. History of successfully treated pelvic TB, 
however, should not preclude IUD use. 

 Rifampin and rifabutin, which are commonly 
used for treatment of TB, are considered a cate-
gory 3 for combined hormonal contraceptives, 
progestin-only pills, and contraceptive implants 
due to drug–drug interactions. For details regard-
ing drug interactions, see Chap.   20    .

6 Contraception for Women Living with HIV

http://dx.doi.org/10.1007/978-1-4939-1233-9_18
http://dx.doi.org/10.1007/978-1-4939-1233-9_20
http://dx.doi.org/10.1007/978-1-4939-1233-9_20


102

    4.    Have You Recently Been Ill? Were You 
Recently Started on HAART? What Is Your 
Most Recent CD4 Count?    
  Accessing the individuals’ current HIV 

status is important before initiating a contracep-
tive method. HIV is not a contraindication for 
initiating any contraceptive, but caution should 
be exercised in placing an IUD in a woman with 
late-stage AIDS who is not receiving antiretrovi-
ral medications. Although IUD use over time is 
not associated with an increase in pelvic infec-
tions and may actually reduce the risk of pelvic 
infections, there is a slightly increased risk in pel-
vic infection over the fi rst few weeks after place-
ment. In women with AIDS who are severely 
immunocompromised with low CD4 T-cell 
counts or an active opportunistic infection, it may 
be prudent to delay an IUD placement until active 
opportunistic infections are controlled and/or 
immune status is improved with HAART (risks 
for these individuals typically outweigh the ben-
efi ts in a CDC category 3 recommendation). Of 
note, these women are still at risk for pregnancy, 
and it is particularly important to protect from 
unplanned pregnancy given the increased risk of 
poor maternal and fetal outcomes. For these 
women, initiating an effective contraceptive 
immediately while concurrently stabilizing their 
HIV infection is a priority. Once their HIV is 
controlled with HAART, an IUD may be placed 
and may remain without increased risk of pelvic 
infection even if clinical status declines.

    5.    What Have You Used Before? What Have 
You Been Told? What Are You Looking for 
with a Contraceptive Method?     
 Many women have had prior experience 

with different birth control methods. This 
experience may impact their willingness to use 
a method, both favorably and unfavorably. 
Added on to their prior experience, many 
women have been told that they cannot use 
specifi c methods of contraception. The infor-
mation that they have received may not always 
be accurate. It is therefore important to start 
out discussing what their knowledge and per-
ceptions are regarding contraception as this 
will direct your discussion and may impact 
contraceptive selection and continuation. 

 Lastly, what are their expectations with their 
contraceptive? Are they looking for something that 
is easy to use or something that makes their peri-
ods lighter? Choice of contraceptive should be 
directed toward addressing the patients’ specifi c 
goals. For example, women who are seeking to 
continue to have regular predictable cycles should 
consider combined hormonal contraceptives or the 
copper IUD. A discussion additionally should 
focus on the tiers of contraceptive effi cacy. For 
example, tubal ligation, IUDs, and implants are 
the most effective methods to prevent pregnancy. 
For women desiring a highly effective long-term 
option, long-acting reversible contraceptives 
(LARCs) methods should be encouraged.  

    Choosing a Method 

 In choosing a contraceptive, you must work with 
the patient to identify her key goals, review the 
information, and help her fi nd a method that will 
be best for her. Having HIV itself is not a contra-
indication to the use of any contraceptive method 
(Table  6.1 ); however, there are some issues to 
consider with each method.

   For the most part, LARCs are ideal fi rst choice 
methods to consider for this population given 
their superior effectiveness and safety profi le for 
most women. LARC methods are user indepen-
dent, meaning they do not require action by the 
patient to maintain effectiveness, such as the 
need to take pills daily or injections every 3 
months. These methods are extremely safe with 
low risk of complications from use and are easily 
reversible with rapid return of fertility should the 
woman desire pregnancy. Furthermore, although 
the initial investment is high, LARCs are the 
most cost-effective methods for use over time as 
there is no additional cost accrued for the dura-
tion of contraceptive use until replaced. Further, 
these methods can be safely placed immediately 
postpartum and postabortion.  

    Levonorgestrel IUD (Mirena) 

 This LARC method is an ideal choice for many 
women with HIV, given that it is in the highest tier 
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for effectiveness, with protection from pregnancy 
for 5 years with some evidence of off-label effi -
cacy for up to 7 years [ 108 ], high continuation 
rates, and an excellent safety and tolerability pro-
fi le. Typical use and perfect use pregnancy rates 
with use of the levonorgestrel IUD (LNG-IUD) 
are equivalent since it is a user independent 
method, with 0.2 unplanned pregnancies per 100 
women in the fi rst year of use [ 109 ,  110 ]. As men-
tioned above, if a woman is clinically unstable 
with late-stage AIDS and/or active opportunistic 
infections, placement may need to be delayed. 
However, once placed, it is an ideal method for 
continued use irrespective of clinical status. 
Further, there is some evidence to suggest that the 
LNG-IUD may reduce the risk of pelvic infl am-
matory disease (PID) as its mechanism of action 
is to thicken the cervical mucus, providing a bar-
rier to semen and ascending infections [ 111 ]. 
Additional benefi ts include less bleeding, which 
would reduce transmission risk with the handling 
of infectious sanitary products. Further, the LNG- 
IUD offers protection of the endometrium that is 
important for women with anovulatory cycles or 
other risk factors for endometrial cancer. That 
said, women must know prior to placement that 
their bleeding pattern will change, they may have 
irregular bleeding, lighter menses, or no bleeding. 
Placement of an IUD is easily accomplished dur-
ing a clinic visit with mild patient discomfort of 
short duration. Patient counseling should focus on 

initial irregular bleeding with the LNG-IUD that 
typically improves with continued use over the 
fi rst 3–6 months. Women who are at high risk for 
HIV are likely at high risk for other pelvic infec-
tions as well. Keep in mind that a diagnosis of cer-
vicitis or PID in a woman with an IUD does  not  
necessitate removal of the IUD and women should 
be encouraged to keep it in place unless PID per-
sists or worsens despite appropriate treatment.  

    Copper IUD (Paragard) 

 Another LARC method that should be consid-
ered among the best methods for women with 
HIV infection is the copper IUD. With excep-
tional protection from pregnancy lasting for 10 
years with some evidence supporting effi cacy for 
up to 12 years [ 112 ,  113 ], the copper IUD can be 
safely placed in most women with very few 
restrictions. Unintended pregnancy rates with 
copper IUD use are low with 0.6 and 0.8 preg-
nancies per 100 women in the fi rst year of use for 
perfect and typical use, respectively [ 110 ]. This 
is an ideal method for women who desire to see a 
regular cycle every month and who are willing to 
tolerate potential increases in bleeding or cramp-
ing during their cycles. There are few contraindi-
cations to placement; similar to the LNG-IUD, as 
long as a woman is clinically stable with regard 
to her HIV, the IUD can safely be placed.  

   Table 6.1    US medical eligibility criteria for contraceptive use for HIV [ 68 ]   

 Condition  Sub-condition 
 Combined pill, 
patch, ring 

 Progestin-
only pill  Injection  Implant 

 LNG-IUD  Copper IUD 

 I  C  I  C 

 HIV  High risk  1  1  1  1  2  2  2  2 
 HIV infected (see 
also “Drug 
Interactions” section 
and Chap.   20    ) 

 1  1  1  1  2  2  2  2 

 AIDS (see “Drug 
Interactions” section 
and Chap.   20    ) 

 1  1  1  1  3  2 a   3  2 a  

 Clinically well on 
therapy 

 2  2  2  2 

  1 = Use without restrictions; 2 = Advantages generally outweigh the risks; 3 = Risks usually outweigh the advantages; 
4 = Unacceptable health risks (method not to be used) [ 107 ] 
  a Clarifi cation for continuation of IUD: IUD users with AIDS should be closely monitored for pelvic infection  
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    Contraceptive Implants 

 The contraceptive implant is a LARC method 
similarly ideal for HIV-infected women with few 
exceptions that would limit its safe initiation and 
use. Nexplanon (Merck, Whitehouse Station, NJ, 
USA), an etonogestrel implant, is a single rod 
device that once placed can last for up to 3 years. 
Other implants that are not currently available in 
the USA but are widely used in Africa include the 
levonorgestrel implants Jadelle and Sino-implant, 
which each last for 4–5 years with high typical 
and perfect use effectiveness (0.05 unintended 
pregnancies per 100 women in the fi rst year of 
use for both typical and perfect use [ 110 ]). There 
have been case reports of increased pregnancy 
rates when etonogestrel implants are used in 
patients taking the antiretroviral drug efavirenz, a 
non-nucleotide reverse transcriptase inhibitor, 
but data are limited to make conclusive recom-
mendations regarding the use of the implant for 
women on efavirenz [ 114 ] (see the section “Drug 
Interactions with Antiretroviral Regimens”).  

    Injectable Contraceptives 

 Depo-medroxyprogesterone acetate (DMPA) is 
marketed as Depo-Provera (Pfi zer Inc., New York 
NY, USA) in the USA. Other progestin-only con-
traceptive injections are available in other coun-
tries. DMPA is highly convenient, requiring 
injections only every 3 months. With perfect use, 
defi ned as receiving an intramuscular injection 
every 11–13 weeks, there is a 0.2 % pregnancy 
rate in the fi rst year, but a 6 % pregnancy rate 
with typical use [ 110 ] The most common reason 
for discontinuing the method is changes in bleed-
ing pattern, but discontinuation rates are much 
lower among women who are adequately coun-
seled on the possibility of irregular or heavy 
bleeding, or cessation of menstrual bleeding. 
DMPA may remain equally effective up to 15 
weeks after the injection, which allows for some 
forgiveness in the “three month” rule [ 115 ]. 
However, this comes hand in hand with the disad-
vantage that return to fertility after discontinua-
tion may be 9–10 months after the last injection. 

DMPA may cause increased weight gain in com-
parison to other hormonal contraceptive methods 
(see Chap.   10    ). 

 DMPA and other injectable progestins are 
widely available and affordable around the world, 
but some studies in high-risk populations outside 
the USA have raised concerns about the possibil-
ity that DMPA increases transmissibility of HIV 
from HIV-infected women to their uninfected 
partners, and increases susceptibility of HIV- 
negative women to the virus. However, the US 
Medical Eligibility Criteria continue to recom-
mend DMPA as a “category 1,” indicating that the 
method can be used without restrictions, although 
with a clarifi cation statement that describes the 
inconclusive nature of the evidence and instruc-
tion to recommend condoms for prevention of 
HIV in these populations [ 107 ]. This topic is dis-
cussed further in the section “Controversies and 
Research Gaps.”  

    Combined Hormonal Contraceptives 

 Combined hormonal contraceptives containing 
both progestin and estrogen to achieve their con-
traceptive benefi t can be delivered via pills (many 
brands marketed in the USA), the transdermal 
patch (only available as Ortho Evra [Ortho- 
McNeil Pharmaceutical Inc., Raritan, NJ, USA] 
in the USA), and hormone-eluting vaginal ring 
(NuvaRing, Merck, Whitehouse Station, NJ, 
USA). Oral contraceptives are still the most popu-
lar hormonal contraceptive method in the 
USA. These methods have the benefi ts of being 
private and patient-controlled, and not requiring 
active involvement of medical providers after the 
initial prescription is given. They can be used in a 
cyclic way that simulates a natural monthly men-
strual cycle for women who prefer that. On the 
other hand, they can also be used in a continuous 
manner to suppress menses when that is desired. 
With perfect use, combined contraceptive meth-
ods have a 0.3 % failure rate but a 9 % typical use 
pregnancy rate in the fi rst year of use [ 110 ]. While 
combined contraceptive methods are recom-
mended as safe in women with HIV or those at 
high risk of HIV (designated a “category 1” 
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 denoting a method that can be used without 
restriction in the CDC MEC), they may be contra-
indicated or used with caution in women who are 
using certain antiretroviral drugs (see the section 
“Drug Interactions with Antiretroviral 
Regimens”). As in HIV-negative women, 
estrogen- containing contraceptives are 
 contraindicated in women with a history of venous 
thromboembolism (VTE), hypercoagulability, 
cardiovascular disease, migraine with aura, or 
smoking over the age of 35, due to increased risk 
of VTE or stroke in these women. Therefore, it is 
important to refer to the CDC MEC for guidance 
on contraceptive method selection for all women 
with complex medical conditions [ 106 ].  

    Progestin-Only Pills 

 Progestin-only pills (POPs) formulated in the 
USA contain 0.35 mg norethindrone. They carry 
the same rate of unintended pregnancy as com-
bined contraceptives, 0.3 % with perfect use and 
9 % with typical use [ 110 ]. Patients must be 
counseled that they should take the pill at the 
same time each day to provide effective contra-
ception as the therapeutic level of each pill lasts 
only 25 h. The ideal candidate for this contra-
ceptive is one who is highly reliable and has a 
regular daily schedule. Unlike estrogen-contain-
ing contraceptives, progestin-only pills are not 
contraindicated in women at risk for hypercoag-
ulability. However, like combined contracep-
tives, progestin- only pills may alter and may be 
altered when combined with certain antiretrovi-
ral drugs (see the section “Drug Interactions 
with Antiretroviral Regimens”).  

    Male and Female Condoms 

 Traditional male condoms have a typical use fail-
ure rate of 18 % [ 110 ], and thus are not a highly 
reliable single choice for contraception. However, 
no contraceptive method other than condoms can 
prevent the transmission of HIV or STIs. The 
simultaneous use of highly effective contracep-
tion and condom use, termed dual protection, 

should be strongly encouraged in women with 
HIV and those women at high risk of acquiring 
HIV in order to avoid STI transmission and 
acquisition. Although not many high-quality 
studies comparing male to female condoms exist, 
available evidence suggests that female condoms 
prevent STIs including HIV as well as male con-
doms [ 116 ,  117 ]. Every contraceptive method 
should be presented in conjunction with condoms 
as a dual preventative strategy. In discussing con-
dom use, a discussion of both the male and 
female condom is essential, reviewing strategies 
to increase use in the context of the individual’s 
sexual relationships, how to obtain and how to 
use these types of condoms correctly.  

    Spermicides 

 Spermicides are frequently used with other bar-
rier methods of contraception such as condoms, 
sponges, and diaphragms. When used alone, 
perfect use has an 18 % failure rate, and typical 
use a 29 % failure rate [ 109 ]. Nonoxynol-9 is 
the most common active ingredient in spermi-
cides in the USA. Besides having a high failure 
rate, it also may cause irritation and epithelial 
erosions of the vagina with repeated use. This 
may increase the opportunity for HIV transmis-
sion. In one study of high-risk women, those 
who used nonoxynol-9 more than three times a 
day had increased rates of HIV transmission 
[ 118 ]. For this reason, spermicides are labeled 
as a “4” in the CDC MEC—method is not to be 
used due to unacceptable health risks—in 
women with HIV and women at high risk for 
acquiring HIV [ 106 ].  

    Microbicides 

 Studies are currently ongoing to test vaginal 
microbicides that can help prevent HIV in high- 
risk populations. While the spermicide non-
oxynol- 9 is effective in vitro at killing HIV 
virions, as previously mentioned, in vivo it was 
associated with a higher risk of HIV transmis-
sion, likely due to disruption in the vaginal 
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mucosa [ 118 ]. Clinical trials involving a topical 
gel containing the antiretroviral drug tenofovir 
have shown some promise in reducing the risk of 
HIV transmission. Other exciting technologies in 
development are microbicide-eluting vaginal 
rings, which eventually may be able to be com-
bined with contraceptive methods to prevent both 
pregnancy and HIV in a single system. At this 
time, no effective microbicide is commercially 
available [ 119 ].  

    Lactational Amenorrhea 

 For HIV-infected mothers, recommendations in 
the USA are to bottle-feed infants to reduce the 
risk of postnatal HIV transmission via breast 
milk. This recommendation is different in devel-
oping countries where clean water, milk, or for-
mula availability may limit adequate and safe 
nutrition for the baby. HIV transmission risk 
from breast milk can vary based upon maternal 
viral load, antiretroviral medications, and exclu-
sivity of feeding. However, in countries where 
supplemental access to enriched formula is avail-
able, it is currently believed that the risks of 
breastfeeding in terms of HIV transmission to the 
child outweigh the potential benefi ts to the 
mother and the baby.  

    Cervical Cap or Diaphragm 

 Cervical caps and diaphragms are barrier contra-
ceptives that are not commonly used. These 
methods have low levels of typical use effective-
ness [ 110 ] and studies have shown that they do 
not reduce the risk of HIV transmission [ 120 ].  

    Emergency Contraceptives 

 Currently available emergency contraceptives 
include both the emergency contraceptive pills 
and the copper IUD. For pills, there are currently 
two drugs available for use, levonorgestrel-based 
regimens and ulipristal acetate. Ulipristal is more 
effective than levonorgestrel-based emergency 

contraceptives from 4 to 5 days after unprotected 
intercourse [ 121 ], and neither is recommended as 
reliable pregnancy prevention more than 5 days 
after unprotected intercourse. There is little data 
on the infl uence of HAART regimens on the 
effectiveness of these drug regimens; however 
there is some suggestion that the effectiveness 
will be reduced when taken with drugs that 
impact cytochrome p450 (see the section “Drug 
Interactions with Antiretroviral Regimens”). 
That said, as an “emergency” regimen, it is a last 
effort to reduce the risk of pregnancy when more 
effective contraceptive methods were not 
employed or a condom slipped or broke. For 
women using condoms as a primary birth control 
method, information about emergency contra-
ception is imperative. Although some formula-
tions are available over the counter, a prescription 
may be most affordable for certain patients and 
should be provided when appropriate. As the 
copper IUD is the most effective form of emer-
gency contraceptive, it avoids all potential chal-
lenges associated with drug interactions, and 
offers long-term protection from pregnancy, this 
is an ideal method to promote in the setting when 
emergency contraception is needed.   

    Continuation of Contraception 

 For many contraceptive methods, anticipatory 
guidance can help avoid discontinuation of con-
traception. Many studies show that counseling on 
changes in bleeding patterns anticipated by con-
traceptive methods, such as progestin-only meth-
ods, helps reduce discontinuation of these 
methods. Many women will be reassured that 
although progestin-only methods cause irregular 
bleeding, for most women, the overall quantity of 
bleeding will be reduced and may completely 
stop after 1 year of use. Frequent visits when ini-
tiating a new method of contraception can help 
alleviate concerns. Women with HIV may also 
have frequent changes in their health status—
e.g., changes in HAART regimens or develop-
ment of liver disease—that may necessitate 
frequent reevaluation of the appropriateness of 
their contraceptive plan.  
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    Drug Interactions 
with Antiretroviral Regimens 

 Antiretroviral drugs may affect the level of ste-
roid hormones in the blood and vice versa, owing 
to shared metabolic pathways utilizing hepatic 
cytochrome P450 [ 68 ,  75 ,  76 ]. This could poten-
tially change the effectiveness and/or safety of 
either the contraceptive method or the antiretro-
viral drug. Several antiretroviral drugs (ARVs) 
have interactions with combined oral contracep-
tives that either decrease or increase blood levels 
of ethinyl estradiol or the progestin component, 
which could potentially decrease contraceptive 
effectiveness or increase estrogen- or progestin- 
related adverse effects, respectively. In particular, 
ritonavir-boosted protease inhibitors may sub-
stantially decrease the bioavailable steroid hor-
mone [ 122 ,  123 ] in combined oral contraceptives, 
which may lead to contraceptive failure. The use 
of oral contraceptives, both combined and 
progestin- only, in women on ritonavir-boosted 
protease inhibitors is considered a category 3 per 
the CDC MEC [ 68 ], meaning that the risks of use 
typically outweigh the benefi ts of use. The newer 
pharmacologic booster cobicistat also affects the 
cytochrome P450 system and may result in 
increased progestin levels. The effects of this are 
not yet known and current guidelines for the 
USMEC do not specify specifi c guidelines to 
avoid these combined regimens. However, when-
ever possible, alternative contraceptives should 
be considered. Neither DMPA nor LNG-IUDs 
have been demonstrated to signifi cantly interact 
with antiretroviral regimens [ 124 ]. The action of 
the copper IUD is independent of drug metabo-
lism mechanisms and carries no theoretical or 
actual interactions with antiretroviral therapy. 

 No interactions have been reported between 
nucleoside reverse transcription inhibitor (NRTI) 
drugs and contraceptives. The clinical signifi -
cance of smaller alterations in hormonal bio-
availability from non-nucleoside reverse 
transcription inhibitor (NNRTI) drugs is unclear. 
The NIH Guidelines for Antiretroviral Use rec-
ommend the use of alternative or additional con-
traceptive methods for the use of certain NNRTIs 

[ 125 ]; however the CDC MEC currently consid-
ers use of progestin-only pills, hormonal 
implants, and all combined hormonal methods to 
be a category 2, meaning that the benefi ts typi-
cally outweigh the risks [ 106 ]. Overall, data are 
relatively limited and the clinical implications of 
these fi ndings are unclear. Recommendations 
regarding other combined hormonal contracep-
tive methods are based on combined oral contra-
ceptive pill use, as very little evidence is available 
regarding the effects of ARVs on bioavailable 
hormone from transdermal patches or vaginal 
rings [ 126 ]. Small studies of HIV-infected 
women receiving DMPA while on ART showed 
no signifi cant interactions between DMPA and 
efavirenz, nevirapine, nelfi navir, or NRTI drugs 
[ 110 ,  127 – 129 ]. 

 Although the data on efavirenz and birth 
defects are limited, due to potential teratogenic 
effects, it is often not used as a fi rst-line option in 
women of childbearing age. If it is used, it should 
be accompanied by a very reliable contraceptive 
plan. Unfortunately, efavirenz can lead to 
decreases in circulating progestins [ 114 ,  130 ]. 
For progestin-containing methods, the degree of 
reduction in effectiveness of these methods may 
vary based on the method. For example, DMPA 
has very high circulating levels of progestin, so 
small reductions in the progestin concentration 
will likely not impact its effectiveness. 
Etonogestrel implants, on the other hand, have 
lower circulating progestin levels such that small 
reductions could impact the method effective-
ness. The use of efavirenz has also been associ-
ated with increased risk of failure of progestin 
implants in case reports [ 114 ]. However, given 
the limited data, the current CDC MEC [ 68 ] rec-
ommendations consider the use of efavirenz a 
category 2 for use. There are no data at this time 
regarding the use of efavirenz and levonorgestrel- 
containing IUDs. 

 A summary of recommendations regarding 
specifi c antiretroviral drugs, their effect on hor-
mone levels, and current USMEC guidelines is 
given in Table  6.2 . Notably, current recommen-
dations [ 75 ] support that concerns about pharma-
cokinetic interactions between oral and implant 
hormonal contraceptives and ARVs should not 
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prevent clinicians from prescribing hormonal 
contraceptives for women on ART if that is their 
preferred contraceptive method. If a woman 
chooses to use hormonal contraceptives and drug 
interactions with ARVs are known or potential, 
then additional or alternative contraceptive meth-
ods may be recommended. Particularly,  consistent 
use of condoms to prevent transmission of HIV 
and protect against other sexually transmitted 
diseases is recommended for all HIV-infected 
women and their partners, regardless of contra-
ceptive use.

       Controversies and Research Gaps 

    Concerns Regarding Increased HIV 
Acquisition, Transmission, 
and Disease Progression 

 Some observational studies have raised concerns 
about an increased risk of acquiring HIV in HIV- 
negative women and shedding HIV in HIV- 
positive women using hormonal contraception, 
particularly DMPA [ 148 ,  149 ]. Theoretically, 
progestins could increase susceptibility to and 
acquisition of HIV by thinning the vaginal epi-
thelium, increasing the frequency of target cells, 
and modulating the systemic immune system 
[ 150 ]. However, the available population-based 
studies are inconsistent, underpowered, and 
often fl awed [ 151 ]. The literature is even weaker 
on a possible association between oral contra-
ceptive pills and HIV risk. No studies have 
examined the association of HIV susceptibility 
with progestin- containing implants or intrauter-
ine devices, hormonal patches, or hormonal rings 
[ 151 ]. Because of the heterogeneous outcomes 
and low quality of the studies available on hor-
monal contraception and HIV risk, both the 
WHO and the revised USMEC put no restric-
tions (category 1) on contraceptive use in women 
at high risk for acquiring HIV or HIV-positive 
women. At the same time, both MECs make 
strong recommendations that because of the 
unclear information, women with HIV or those 
at risk for HIV should always use condoms to 
prevent HIV transmission [ 106 ,  107 ]. 

 Theoretical concerns together with one 
 randomized controlled trial have also called 
attention to the possibility of accelerated HIV/
AIDS disease progression in HIV-positive 
women using hormonal contraception. A study 
by Stringer et al. [ 152 ] randomized HIV positive 
postpartum women to receive copper IUD or 
 hormonal contraception (including DMPA, com-
bined oral contraceptives, and progestin-only 
pills), showing an increased risk of HIV progres-
sion to CD4 count below 200 cells/mL in the 
 hormonal contraception users. However, this 
study is fl awed by differential losses to follow up, 
high rates of switching of methods, and a sub-
standard control group (copper IUD, for which 
implications on HIV progression have not been 
studied) [ 153 ]. Other observational studies 
 published on hormonal contraception and HIV 
progression show no association [ 154 ,  155 ].   

    Conclusion: Key Points 
in Providing Care 

•     Effective contraception can reduce maternal 
and pediatric morbidity and mortality from 
unintended pregnancies complicated by HIV.  

•   Desires for planned pregnancy should not be 
overlooked in women with HIV. Addressing 
fertility intentions can help optimize health 
status before pregnancy occurs.  

•   Family planning and STI prevention services 
should be integrated whenever possible as 
they share common goals.  

•   Regular STI and cervical cancer screening are 
critical parts of routine reproductive health 
care in women with HIV. Recommendations 
for screening may differ from those for HIV- 
negative women.  

•   Long-acting reversible contraceptives 
(LARCs) are highly effective and ideal for 
most women with HIV.  

•   Spermicides should be avoided in women 
with HIV and women at high risk for acquir-
ing HIV.  

•   Interactions exist between antiretroviral drugs 
and oral contraceptives that may limit contra-
ceptive effectiveness.  
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•   All women, especially HIV-positive women 
and those women at high risk of acquiring HIV, 
should be encouraged to use “dual protection” 
by combining a highly effective contraceptive 
with condoms during sex to maximally prevent 
pregnancy and STI infection.        
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           Introduction 

 Forty-three percent of women in the United 
States (US) are affected by migraine [ 1 ]. The 
prevalence of migraine increases with age: 22 % 
of women age 20–24 years, 28 % age 25–29 
years, 33 % age 30–34 years, and as many as 
37 % of women age 35–39 years are affected 
(Fig.  7.1 ) [ 1 ]. During these reproductive years, 
hormonal contraception is the most prevalent 
form of birth control used, with 43 % of contra-
cepting US women using  hormone-containing 
pills, patches, rings, shots, implants, or intra-
uterine devices [ 2 ]. Given the  signifi cant propor-
tion of reproductive-age women affected by 
migraine, several clinical consi derations arise 
when evaluating women for hormonal contra-

ceptives. Key considerations include physician 
selection of appropriate candidates for initiation 
of hormone- containing contraceptives and deci-
sion-making about method continuation in 
patients complaining of headache while taking 
hormonal contraceptives.

   It is critical for physicians prescribing hor-
monal contraception to distinguish among differ-
ent headache types to decide when the use of 
estrogen-containing contraception is appropriate. 
In addition, headache is a frequently reported 
side effect while using hormonal contraception 
and a leading reason cited for contraceptive dis-
continuation [ 3 ]. Contraceptive discontinuation 
accounts for 20 % of the 3.5 million unplanned 
pregnancies in the United States annually [ 4 ]. 
Separate from the risk of unintended pregnancy, 
women who discontinue hormonal  contraceptives 
due to headaches are unable to reap the noncon-
traceptive benefi ts of these medications, includ-
ing potential relief of chronic pelvic pain and 
endometrial protection in anovulatory states, 
such as polycystic ovary syndrome.  

    Diagnosis of a Headache 

    Migraine Without Aura 

 Migraine headache is distinguished from other 
headaches as a benign and recurring syndrome 
of headache, nausea, and vomiting, without 
other symptoms of neurologic dysfunction 
(Table  7.1 ). According to the American Migraine 
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  Fig. 7.1    One-year migraine prevalence by age and gender. Adapted from [ 5 ]       

    Table 7.1    The International Classifi cation of Headache Disorders II (ICHD II) Diagnostic Criteria for Migraine   

 Without Aura 
 Recurring headache with at least 5 attacks fulfi lling the following criteria: 
 Attacks last 4–72 h (untreated or unsuccessfully treated) 
 At least 2 of the following: 
 – Unilateral location 
 – Pulsating quality 
 – Moderate or severe pain intensity 
 – Aggravated by routine physical activity 
 At least 1 of the following during attack: 
 – Nausea and/or vomiting 
 – Photophobia and phonophobia 
 – Not attributed to another disorder 

 With Aura 
 Must fulfi ll criteria for migraine listed above, and in addition, at least 2 attacks fulfi lling the following criteria: 
 Aura consisting of at least 1 of the following, but no motor weakness: 
 1.  Fully reversible visual symptoms including positive features (fl ickering lights, spots, or lines) and/or negative 

features (i.e., loss of vision) 
 2.  Fully reversible sensory symptoms including positive features (i.e., pins and needles) and/or negative features 

(i.e., numbness) 
 3.  Fully reversible dysphasic speech disturbance 
 At least two of the following other characteristics: 
 1. Homonymous visual symptoms and/or unilateral sensory symptoms 
 2.  At least 1 aura symptom develops gradually over ≥5 min, and/or different aura symptoms occur in succession 

over ≥5 min 
 3. Each symptom lasts ≥5 and <60 min 
 Headache fulfi lling the criteria for migraine begins during the aura or follows aura within 60 min 
 Not attributed to another disorder 

  Reprinted with permission from Headache Classifi cation Subcommittee of the International Headache Society. The 
International Classifi cation of Headache Disorders, 2nd ed. Cephalalgia. 2004;24(suppl 1):9–160  

Prevalence and Prevention study, the 1-year 
 incidence of migraine in women is about 17 %, 
and highest at 24 % in reproductive-age women 
[ 5 ]. The 1-year prevalence rate for migraine 

without aura (i.e., common migraine) is 11 % in 
women, making it the most frequent subset of 
migraine in women [ 6 ]. Neurologists diagnose 
migraines using the International Classifi cation 
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of Headache Disorders II (ICHD II) criteria, the 
offi cial criteria of the International Headache 
Society (IHS) [ 7 ].

       Migraine with Aura 

 Migraine with aura has a 1-year prevalence rate of 
5 % in women [ 6 ]. Aura specifi cally describes a 
complex of neurologic symptoms that occurs just 
before or with the onset of migraine headache, 
and most often resolves completely before the 
onset of headache. Neurologists hypothesize that 
migraine aura is caused by a phenomenon called 
cortical spreading depression, in which changes 
in cellular excitability trigger waves of altered 
brain function [ 8 ]. Visual symptoms are the most 
common aura, and are a feature of 99 % of auras 
[ 9 ]. Other common aural symptoms include par-
esthesias and vertigo. According to the ICHD II 
criteria, migraine with aura is a recurrent disorder 
manifesting in attacks of reversible focal neuro-
logic symptoms that develop gradually over 
5–20 min, and last for less than 60 min (see 
Table  7.1 ). A migrainous headache, featuring 
throbbing and unilateral pain, follows the aura. 
Less commonly, the headache may lack migrain-
ous features or be completely absent [ 7 ].   

    Risk of Stroke in Women 
with Migraines 

 Migraine is an independent risk factor for isch-
emic stroke [ 10 – 19 ]. However, the absolute risk of 
ischemic stroke is low in women of reproductive 
age, with reported incidence rates ranging from 5 
to 11.3 per 100,000 woman-years [ 20 ,  21 ]. Often, 
a history of migraine may be the only signifi cant 
risk factor for stroke in women younger than age 
35 years. A history of migraine loses relevance in 
women over age 35, in whom more traditional ath-
erogenic risk factors for  ischemic stroke (i.e., 
hypertension, dyslipidemia, diabetes) dominate 
[ 17 ]. Although two case– control studies suggest 
the association between migraine and stroke may 
be limited to women younger than age 45 years 
[ 17 ,  18 ], a large prospective cohort study of 
women age ≥45 years found that active migraine 
with aura was associated with a signifi cantly 
increased risk of major cardiovascular disease, 
myocardial infarction (MI), ischemic stroke, and 
death due to ischemic cardiovascular disease [ 14 ]. 

 The diffi culty with making a diagnosis of 
migrainous stroke is illustrated by the following 
case. Migraine and stroke share risk factors of 
patent foramen ovale (PFO) and are both heredi-
tary conditions. 

 Case 1 

 A 41-year-old right-handed woman with a history of migraines and depression presents with 
small right parietal infarct. The patient had an episode of migraine with her usual visual symp-
toms of moving “puzzle pieces” followed by headache associated with nausea and vomiting, 
which resolved after taking Excedrin Migraine. While at the house, she started having another 
typical migraine. She again took Excedrin Migraine, had a cup of tea, and left the house. She 
remembers driving and the next thing she remembers is being at the hospital. 

 She had a low-velocity car accident followed by a witnessed seizure and was brought to the 
Emergency Department. Per report, her car rolled into another car with minimal damage. She 
did not fall or hit her head. En route to the hospital, she was confused. Her medications were 
calcium supplements and multivitamins. 

 Her exam was notable only for her mild confusion. 
 Brain MRI showed a punctate area of right parietal infarction (Fig.  7.2 ). Her evaluation 

including vascular imaging and hypercoagulable laboratories was unremarkable. Cardiac moni-
toring documented no arrhythmia. She had a transthoracic echocardiogram which showed a 
small PFO. No clots were imaged in her pelvis or lower extremities.  

(continued)
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  Studies offer confl icting evidence with respect 
to risk of ischemic stroke associated with 
migraine without aura [ 11 ,  13 ,  14 ,  16 ,  22 ]. There 
is, however, a preponderance of evidence that 
migraine with aura is associated with a signifi -
cantly elevated relative risk (RR) of ischemic 
stroke [ 11 – 18 ,  22 ]. A meta-analysis of 11 case–
control studies and three cohort studies suggest 
that the RR of ischemic stroke in all migraineurs 
is 2.16 (95 % confi dence interval [CI], 1.89–
2.48); migraine with aura carried a RR of 2.27 
(95 % CI, 1.61–3.19) for ischemic stroke, and 
migraine without aura had a RR of 1.83 (95 % CI, 
1.06–3.15) of ischemic stroke [ 15 ]. The odds 
ratios (OR) for ischemic stroke in the setting of 
migraine without aura and migraine with aura are 
presented in Fig.  7.3 .

   This risk is magnifi ed with the addition of 
other risk factors: age, combined oral contracep-
tive (COC) use, smoking, and hypertension [ 13 ]. 
Increased migraine frequency may be positively 
associated with stroke. The stroke mechanism, 
as in the above case, is most commonly idio-
pathic; vessel imaging, cardiac studies, and 
hypercoagulable laboratories are normal. There 
is no increase in atherosclerotic or cardioem-
bolic strokes with migraine. Further, women 
with migraine with aura and a PFO did not have 
an increased stroke risk [ 12 ].  

    Risk of Stroke in Women Using 
Combined Hormonal 
Contraceptives (CHC) 

    Does Combination (Estrogen- 
Progestin) Hormonal Contraception 
Increase Stroke Risk Regardless 
of Migraine Status? 

 Combined hormonal contraceptives (CHCs) 
have been found to be an independent risk fac-
tor for ischemic stroke in some studies [ 23 – 27 ]. 
However, a large population-based case–control 
study and a pooled analysis of data from two 
US case–control studies found that low-dose 
COCs (i.e., preparations containing <50 μg of 
ethinyl estradiol) were not associated with an 
increased risk of stroke in the absence of 
migraine [ 21 ].  

    The Impact of the Ethinyl Estradiol 
Dose on Stroke Risk 

 Although evidence supports that pill formulations 
containing ≥50 μg of ethinyl estradiol (EE) are 
associated with an elevated risk of ischemic stroke 
compared with formulations with <50 μg, the data 
are not as clear regarding risk of stroke associated 

  Fig. 7.2    Diffusion weighted image (DWI) ( b ) and apparent diffusion coeffi cient (ADC) ( a ) images showing a 
small right parietal infarct       

(continued)
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with 20 μg versus 30 or 35 μg formulations. 
Lidegaard and colleagues reviewed data from a 
large, historical Danish cohort of nonpregnant 
women taking hormonal contraception, and 
assessed their 15-year risk for MI and stroke. 
Women, 15–49 years old, without any history of 

cancer or cardiovascular disease were followed 
and their risk for either MI or stroke was strati-
fi ed according to the type and dose of CHC used 
(those studied included COCs stratifi ed by estra-
diol dose and progestin type, transdermal patches, 
and a vaginal ring) [ 28 ]. The study followed 
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  Fig. 7.3    ( a ) Migraine without aura and stroke risk. 
( b ) Migraine with aura and stroke risk. Reproduced from 
Journal of Family Planning and Reproductive Health Care, 

Migraine and use of combined hormonal contraceptive: 
a clinical review, E. Anne MacGregor, 33, Copyright 2007, 
with permission from BMJ Publishing Group Ltd       
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1,626,158 women with 14,251,063 person-years 
of observation. A total of 3,311 thrombotic strokes 
and 1,725 MIs occurred. The overall risk for 
stroke was small, at 21.4/100,000 person- years. 
The study demonstrated that higher amounts of 
EE in the CHCs, 30–40 μg as compared with 
20 μg, were associated with an increased com-
bined risk for stroke and MI. The amount of pro-
gestin had no infl uence on these endpoints [ 28 ]. 

 In the few studies that examined ischemic stroke 
risk associated with 20 μg EE formulations com-
pared with 30 to 40 μg formulations, the data are 
confl icting. Tzourio and colleagues reported a sig-
nifi cantly lower OR of stroke in 20 μg formulations 
(OR 1.7 compared with OR of 2.7 for 30–40 μg 
formulations) [ 19 ], whereas Lidegaard and col-
leagues reported a similar OR of ischemic stroke 
for 20 μg (OR 1.7) and for 30 to 40 μg (OR 1.6) 
formulations [ 24 ]. Further research with modern 
hormonal contraceptive methods is needed to draw 
conclusions regarding the impact of EE dose on 
stroke risk.  

    The Impact of Progestins 
on Stroke Risk 

 Similarly, there are confl icting data regarding 
whether type of progestin infl uences stroke risk 
in low-EE (<50 μg) formulations. The IHS Task 
Force concludes in their consensus statement 
that there is no difference in the ischemic stroke 
risk between low-EE formulations containing 

second- generation progestins (e.g., ethynodiol 
diacetate, levonorgestrel, norethisterone) versus 
third- generation progestins (i.e., desogestrel, 
gestodene, norgestimate) [ 20 ]. 

 Although studies are limited, there is no 
 evidence to suggest that progestin-only contra-
ceptives increase the risk of stroke, even in 
women who have multiple risk factors (including 
age > 35 years, tobacco use, and migraines with 
aura). The Centers for Disease Control and 
Prevention (CDC) considers progestin-only pills, 
implants, intrauterine devices, and injectables to 
be category 2 for women who have migraines 
with aura, regardless of a woman’s age, smoking 
status, or comorbidities [ 29 ]. There is general 
consensus that progestin-only contraceptives are 
safe for use in women who have migraine with 
aura, even in the presence of other risk factors for 
stroke [ 30 – 32 ].

       Does Combination Hormonal 
Contraception (CHC) Increase Stroke 
Risk in Women with Migraine? 

 No studies have been adequately powered to 
directly compare stroke risk in migraineurs with 
aura taking CHCs with that of migraineurs 
 without aura taking CHCs. Many studies have 
reported increased overall odds of stroke in 
migraineurs who use combination hormonal con-
traception, particularly among active smokers 
(Fig.  7.4 ) [ 11 ,  12 ,  19 ,  23 ,  33 ,  34 ]. The reported 

  Table 7.2    USMEC Medical Eligibility for Combination Hormonal (Estrogen–Progestin) Contraceptive (CHC) Use: 
Women with Headache and Migraine   

 Category  Description  Headache/Migraine- specifi c recommendation 

 1  A condition for which there is no restriction 
for the use of the contraceptive method 

 Nonmigrainous headache 

 2  A condition where the advantages of using 
the method generally outweigh the theoretical 
or proven risks 

 Migraine without aura, age <35 years, 
nonsmoker 

 Nonmigrainous headaches develop after 
initiating CHC 

 3  A condition where the theoretical or proven 
risks generally outweigh the advantages 

 Migraine without aura, age ≥35 years Migraines 
without aura develop after initiating CHC 

 4  A condition which represents an unacceptable 
health risk if the contraceptive is used 

 Migraines with aura, any age 

 Migraines with aura develop after initiating CHC 
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ORs for ischemic stroke in migraineurs using 
CHC range from 2 to nearly 14, compared with 
women without migraine who are not using 
CHC. A recent systematic review and meta- 
analysis of nine studies found that the pooled RR 
of ischemic stroke in women age <45 years with 
migraine with or without aura was 3.6, and the 
risk of ischemic stroke was further increased to 
7.2 among women currently using CHCs [ 35 ].

   A case–control study by Tzourio and col-
leagues compared 72 women aged 18–44 years 
(the women were not further stratifi ed by age) 
presenting with fi rst ischemic stroke with 173 
hospital-matched controls. The controls were 
matched for age, body mass, and educational 
background. They found the odds of ischemic 
stroke were nearly 14 times higher in migrainous 
women using oral contraceptives (the study 
did have enough power to distinguish between 
CHC versus progestin-only contraceptives). This 
increase occurred with both types of migraine, 
although the risk was higher with migraine with 
aura (odds ratio 6.2) than with migraine without 
aura (odds ratio 3.0). This risk persisted after 
controlling for age, hypertension, OC use, and 
smoking [ 19 ]. In a pooled analysis of data from 

two US case–control studies, Schwartz and col-
leagues studied 175 women aged 18–44 years 
with ischemic stroke and 1,191 controls. They 
found that women with a history of migraine and 
current low-dose COC use (<50 μg EE) had twice 
the odds of stroke compared with nonusers of 
combination contraception [ 33 ]. Chang and col-
leagues compared 291 women aged 20–44 years 
with ischemic, hemorrhagic, or unclassifi ed arte-
rial stroke to 736 age- and hospital-matched 
 controls. They found that women with migraine 
using low-dose combination oral contraceptives 
(<50 μg EE) had nearly seven times the odds of 
ischemic stroke, and this risk increased nearly 
exponentially if the women were smokers (see 
Fig.  7.4 ) [ 11 ]. Another case–control study by 
MacClellan and colleagues examined the effect 
of smoking on stroke risk in migraineurs, com-
paring 386 women ages 15–49 years with fi rst 
ischemic stroke with 614 age- and ethnicity- 
matched controls. This study found that migrai-
neurs with aura who were current COC users and 
smokers had seven times higher odds of stroke 
compared with migraineurs with aura who did 
not smoke and did not use COCs, and 10 times 
higher odds of stroke compared with women 
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migraine, and smoking on stroke risk. Reproduced from 
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without migraine who did not smoke and did not 
use COCs [ 12 ]. Finally, it is important to note 
that at least two studies found that the use of 
COC did not further elevate the risk of ischemic 
stroke in women with migraines [ 14 ,  30 ].   

    Professional Recommendations 
Regarding Hormone Use in Women 
with Migraines 

 Due to the preponderance of evidence that 
migraine with aura is associated with an elevated 
stroke risk compared with migraine without aura, 
and the assumption that this risk would be further 
elevated by use of CHCs, the American College 
of Obstetricians and Gynecologists (ACOG), the 
World Health Organization (WHO), and the CDC 
have considered migraines with aura to be an 
absolute contraindication to the use of combined 
hormonal contraception [ 32 ,  36 ]. The IHS Task 
Force on Combined Oral Contraceptives and 
Hormone Replacement Therapy, however, has 
slightly more liberal guidelines, stating, “There is 
a potentially increased risk of ischemic stroke in 
women with migraine who are using combination 
hormonal contraception and have additional risk 
factors which cannot easily be controlled, includ-
ing migraine with aura. One must individually 
assess and evaluate these risks” [ 20 ]. Thus, use of 
CHC in women experiencing migraine with aura 
is not strictly contraindicated by the IHS. In 
assessing the risk of CHC or hormone therapy in 
patients who have migraine and migraine with 
aura, the IHS  suggests that other independent risk 
factors for stroke also be assessed and taken into 
consideration, including age >35 years, tobacco 
use,  dyslipidemia, family history of arterial dis-
ease age <45 years, and other relevant medical 
comorbidities (i.e., obesity [body mass index ≥ 
30], diabetes, known vascular disease). The rec-
ommendations of the USMEC, ACOG, and the 
IHS Task Force regarding CHC use in women 
with headache and migraine are summarized in 
Table  7.3 .

       Special Considerations 

    Idiopathic Intracranial 
Hypertension (IIH)  

 Although migraine is the headache type most 
infl uenced by hormonal contraceptives, there 
are some concerns for idiopathic intracranial 
hypertension (IIH), formerly known as pseudo-
tumor cerebri. The International Headache 
Society defi nition criterion for IIH is shown in 
Table  7.4 . The incidence of IIH is approximately 
21/100,000. The condition occurs four times 
more frequently in women, and 90 % of women 
with IIH are obese. The pathophysiology of IIH 
is unclear. The proposed mechanisms include 
increased intracellular fl uid, excess cerebrospi-
nal fl uid (CSF) production, decreased CSF 
absorption, and increased cerebral venous pres-
sure. Each of these could result in elevated intra-
cranial pressure. The major concern for 
untreated IIH is visual loss due to sustained 
elevated intracranial pressure pressing on the 
optic nerves [ 37 ,  38 ].

   There have been a number of case reports 
implicating COCs as causal agents in IIH. 
However, the current thinking is that CHCs do 
not play a role in the etiology of IIH. The major 
concern in choosing contraception for these 
patients is related to their obesity. For example, 
COCs and the combined contraceptive patch may 
be slightly less effective in obese individuals (see 
Chap.   10    ) [ 39 ]. In addition, obesity increases 
both cardiovascular risk and risk of venous 
thromboembolism. Therefore, a progestin- only 
method may be safer, though the USMEC con-
siders the benefi t from CHCs in this population 
greater than the risk [ 40 ]. 

 Excessive weight gain during pregnancy will 
exacerbate and in some instances trigger IIH (as 
illustrated in the case below). Other pregnancy 
complications are related to obesity itself, 
which increases the risk of pregnancy-induced 
hypertension, preeclampsia, and gestational 
diabetes.   

D. Bartz et al.
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    New-Onset Headaches Following 
Initiation of Exogenous Hormones 

 Exogenous hormone-induced headache is defi ned 
as either new onset of headache or exacerbation 
of existing headache within the fi rst 3 months of 

   Table 7.3    USMEC/ACOG/IHS Task Force Recommendations Regarding Combined Hormonal Contraceptive (CHC) 
Use in Women with Headache and Migraine   

 Condition  ACOG  USMEC  IHS 

 Headache (nonmigrainous)  No contraindication  No contraindication  No contraindication 
 Migraine without Aura 
 Age <35 years  No contraindication  No contraindication  Individualized assessment of risk 
 Age ≥35 years  Risk usually 

outweighs benefi ts 
 Risk usually 
outweighs benefi ts 

 Individualized assessment of risk, 
depends on number of risk 
factors a  

 Smokers  Risk usually 
outweighs benefi ts 

 Risk usually 
outweighs benefi ts 

 Women with migraine who 
smoke should stop smoking 
before starting CHC 

 Additional risk factors for 
ischemic stroke: 
hypertension, obesity, 
diabetes, hyperlipidemia 

 Risk usually 
outweighs benefi ts 

 Risk usually 
outweighs benefi ts 

    Individualized assessment of risk, 
depends on number of risk 
factors. b  Risk factors such as 
hypertension and hyperlipidemia 
should be treated 

 Migraine with Aura 
 Age <35 years  Risk unacceptable  Risk unacceptable  Individualized assessment of risk, 

depends on number of risk factors 
 Age ≥35 years  Risk unacceptable  Risk unacceptable  Individualized assessment of risk, 

depends on number of risk factors 
 Smokers  Risk unacceptable  Risk unacceptable  Women with migraine who 

smoke should stop smoking 
before starting CHC 

 Additional risk factors 
for ischemic stroke: 
hypertension, obesity, 
diabetes, hyperlipidemia 

 Risk unacceptable  Risk unacceptable  Individualized assessment of risk, 
depends on number of risk 
factors. Risk factors such as 
hypertension and hyperlipidemia 
should be treated 

  Abbreviations:  ACOG  American College of Obstetricians and Gynecologists,  IHS  International Headache Society, 
 USMEC  United States Medical Eligibility Criteria for Contraceptive Use 
  a Risk factors include age >35 years, ischemic heart disease or cardiac disease with embolic potential, diabetes mellitus, fam-
ily history of arterial disease at age <45 years, hyperlipidemia, hypertension, migraine aura, obesity (body mass index >30), 
smoking, systemic diseases associated with stroke including sickle cell disease and connective tissue disorders. 
 b Consider non-CHC methods in women at increased risk of ischemic stroke, particularly those who have multiple risk factors  

   Table 7.4    Idiopathic Intracranial Hypertension (IIH) 
International Headache Society 2013   

 •  Headache is usually accompanied by other signs of 
IIH. It remits after normalization of CSF pressure 

 • CSF pressure is > 250 mm 

 • The majority of patients have papilledema 

 •  Other symptoms include pulsatile tinnitus, transient 
visual obscurations, neck or back pain, and diplopia 

 • Other causes of elevated ICP have been excluded 

  Abbreviations:  CSF  cerebrospinal fl uid,  ICP  intracranial 
pressure 
 Reprinted with permission from Levin M. The Inter-
national Classifi cation of Headache Disorders, 3rd Edition 
(ICHD III) – Changes and Challenges. Headache: The 
Journal of Head and Face Pain 2013; 53: 1383–1395. 
© 2013 American Headache Society  

 Case 2 
 A 22-year-old woman who is 26 weeks 
pregnant comes in for evaluation of head-
aches. She has gained 47 lb. She is currently 
having headaches primarily in the morning. 
They are worse with cough or Valsalva. She 
has occasional episodes of blurred vision. 
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initiating hormonal therapy [ 7 ]. There is evidence 
that patients who have migraines with aura have 
four times the odds of developing worsening 
headaches after initiation of combination oral 
contraceptives compared with women who have 
migraines without aura [ 41 ,  42 ]. Exogenous 
hormone- induced headaches are also more com-
mon in women age >35 years and women with a 
family history of migraines [ 43 ]. Headache asso-
ciated with CHC use typically will improve as 
use continues. A Scandinavian study suggests 
that if a headache or migraine occurs in the fi rst 
cycle of combination hormonal contraceptive 
use, there is only a 1 in 3 risk of headache 
 recurrence in the second cycle, and a 1 in 10 
chance of headache in the third cycle [ 6 ]. 

 Nevertheless, a recent systematic review sug-
gests that studies on exogenous hormone-induced 
headache are generally of low quality, have stud-
ied older contraceptive formulations with higher 
EE doses that do not refl ect those in current use, 
have failed to distinguish migraine from other 
headaches, and have failed to control for baseline 
estimates of migraine incidence or prevalence, 
both of which are high in women, and increase 
with age. The majority of studies did not include 
control groups of women using nonhormonal or 
no contraception, and so do not capture the base-
line incidence of headache in reproductive-age 
women. The review concludes that we lack reli-
able evidence about the effects of hormonal con-
traception on headache and migraine [ 44 ]. Until 
better data are available, ACOG, the CDC, and 
the IHS Task Force recommend reevaluation or 
discontinuation of CHC use for women who 
develop escalating severity or frequency of 
 headaches, particularly outside of the pill-free 
interval; new-onset migraine with aura symp-
toms; or nonmigrainous headaches persisting 
beyond 3 months of use [ 20 ,  36 ]. For these women, 
consideration should be given to a progestin-only 
or hormone-free method. 

 The effect of exogenous progestins on headache 
and migraine is not well understood. It has been 
noted that migraines may occur during  episodes of 
uterine bleeding in women taking progestins, even 
if ovulation is suppressed [ 6 ,  45 ]. However, it is 
unclear whether this effect is secondary to estrogen 

fl uctuation due to incomplete suppression of 
 ovulation, or increased prostaglandins within the 
endometrium [ 6 ]. Because some progestin-only 
methods, such as the progestin- only pill and the 
levonorgestrel-IUD, may not fully suppress gonad-
otropins, estrogen fl uc tuations can occur. It has 
been noted that in women taking progestin-only 
pills, headache and migraine improve most often in 
those who have achieved amenorrhea [ 45 ,  46 ]. 
However, even when ovulation is completely sup-
pressed, estrogen  fl uctuations have still been noted 
in women using progestin-only methods [ 47 ]. 
Third- generation progestins may be associated 
with fewer  headaches per cycle, compared with 
second- generation progestins [ 46 ,  48 ].  

    Estrogen-Withdrawal Headache 

 In women who are not taking hormonal con-
traception, estrogen withdrawal during the late 
luteal phase is a well-recognized trigger of head-
ache and menstrual migraines [ 49 ]. Estrogen- 
withdrawal headaches have also been observed in 
women taking CHCs as well as postmenopausal 
women taking estrogen-containing hormone 
therapy [ 50 ]. 

 The pathophysiology triggering menstrual 
migraine is thought to be related to estrogen’s 
effects on prostaglandins and the endogenous opi-
oid pathways. Prostaglandins play a role in both 
neurogenic infl ammation and sensitization of the 
central pain pathways. In addition, prostaglandins 
produced by the endometrium cause uterine con-
tractions and dysmenorrhea. Studies have shown 
that when blood taken from women during severe 
dysmenorrhea episodes is auto logously transfused 
after the pain subsides,  subjects report both crampy 
pain and headache [ 51 ]. 

 Estrogen also has modulatory effects on cen-
tral opioid pathways involving the hypothalamic- 
pituitary axis. Opiate peptides cause an inhibition 
of the pituitary’s secretion of luteinizing hor-
mone. This response is muted in women who 
have menstrual migraine, suggesting altered 
hypothalamic opioid activity. The pituitary is the 
primary source of beta-endorphin, which affects 
pain responses and locally acts as a neurotrans-
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mitter. Levels of beta- endorphin are lower in 
women who suffer from menstrual migraine, 
suggesting that changes in central opioid path-
ways are linked to the onset of these headaches 
[ 52 – 54 ]. 

 Estrogen-withdrawal headaches are defi ned as 
headaches that appear within the fi rst 5 days of 
estrogen cessation, start after daily exogenous 
estrogen exposure for three weeks or more prior 
to cessation, and typically resolve within 3 days 
of their onset [ 7 ]. Estrogen-withdrawal head-
aches may also be associated with other hormone 
withdrawal symptoms, including breast tender-
ness and pelvic pain. Additional ethinyl estradiol 
during the perimenstrual interval can effectively 
reduce or prevent estrogen-withdrawal headaches 
[ 55 ]. Reducing the hormone-free interval to 
3–4 days instead of 7 days, or eliminating the 
hormone- free interval entirely, has been successful 
in the prevention of estrogen-withdrawal head-
aches [ 42 ,  50 ,  53 – 56 ].  

    Menstrual Migraines 

 Menstrual migraines are a subset of estrogen- 
withdrawal headaches, typically occurring 2 days 
before the onset of menses and lasting through 
the third day of menstrual bleeding. The associa-
tion of migraines with menses must occur in at 
least two-thirds of cycles to be classifi ed as men-
strual migraines [ 7 ]. Due to different defi nitions, 
the prevalence cited is variable. A small number 
of women will have menstrual migraines only, 
and more than 50 % of women with migraine 
will have menses-triggered migraines as well as 
migraines at other times in their cycle. This type 
of migraine is generally the most severe, longest, 
and most refractory to treatment [ 53 ]. 

 Although menstrual migraines by defi nition 
fulfi ll the ICHD II criteria for migraine, they typ-
ically are not associated with an aura, even in 
women who experience migraine with aura at 
other times in their cycle [ 57 ]. Treatment of men-
strual migraine depends on whether the migraine 
is exclusive to menstruation. If not, a  prophylactic 
medication can be used, with consideration of 
increasing the dose around the time of menstrua-

tion. Before attempting hormone supplementa-
tion, nonsteroidal anti-infl ammatory drugs 
(NSAIDs), triptans, and ergot derivatives may be 
attempted as initial prophylaxis and abortive 
therapy for women who experience menstrual 
migraines [ 58 – 60 ]. A small, randomized, 
placebo- controlled trial found that 550 mg 
naproxen twice daily for migraine prophylaxis, 
beginning 7 days before onset of menses and con-
tinued for 13 days, signifi cantly decreased the 
frequency, severity, and duration of menstrual 
migraines compared with placebo [ 60 ]. Triptans 
have been extensively studied in treatment of 
menstrual migraine, and found to be superior to 
placebo [ 61 ]. Rizatriptan and sumatriptan have 
been the most well studied. A small, randomized, 
placebo-controlled trial found that mefenamic 
acid—also effective in treat ment of dysmenorrhea—
is superior to placeboin the treatment of men-
strual migraine [ 62 ]. An NSAID/triptan 
combination may be another fi rst-line therapy in 
women with menstrual migraines and dysmenor-
rhea [ 63 ]. For women whose menstrual migraines 
do not respond to nonhormonal therapy, supple-
mental EE during the late luteal phase of the 
menstrual cycle (day 28, 29) through cycle day 3 
may reduce the severity and frequency of men-
strual migraines [ 64 ]. 

 Strategies to avoid hormone withdrawal and 
consequent migraine include continuous use of 
combination contraception or adding estrogens 
alone during the perimenstrual period. Use of 
percutaneous estradiol gel beginning 48 h prior to 
anticipated migraine attack and used for 7 days 
was found to be superior to placebo in double- 
blind controlled studies [ 54 ,  65 – 67 ]. A transder-
mal estradiol patch has also been shown to be 
effective in preventing menstrual migraines [ 64 ]. 
The minimum effective dose of estrogen in a 
transdermal patch has been shown to be 0.1 mg/
day. Of note, patches, gels, and other hormone 
supplementation to prevent menstrual migraines 
should begin no more than 2 days before the 
anticipated onset of menses; starting estrogen 
supplementation earlier (i.e., 6 days before the 
fi rst day of menses) has been associated with an 
increased incidence of migraine after the estro-
gen supplementation is withdrawn [ 54 ].  
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    Pregnancy and Migraines 

 Pregnancy is both a high-progesterone and a 
high-estrogen state in which ovulation is com-
pletely suppressed. The elevated estrogen and 
progesterone levels of pregnancy decline precipi-
tously after delivery. Thus, migraine and head-
ache symptoms might be expected to improve 
during pregnancy and to recur during the puerpe-
rium, if the hypothesis that menstrual migraines 
(which are usually migraine without aura) occur 
when estrogen levels decline rapidly after sus-
tained exposure to estrogen throughout the men-
strual cycle is true. There are confl icting data in 
this regard. The majority of available literature 
suggests that women typically experience impro-
ve ment or no change in frequency or severity of 
migraines during pregnancy [ 68 ]. The percentage 
of women whose migraines improve in  pregnancy 
ranges vastly in the literature, from 18 % to 86 % 
[ 69 ]. To date, no objective criteria have been 
established to determine which women are likely 
to have improvement of headache or migraine in 
pregnancy. It is a consistent fi nding that migraine 
with aura is less likely to improve in pregnancy 
[ 41 ,  70 ,  71 ], perhaps related to increased endo-
thelial reactivity in these patients [ 60 ]. Findings 
from a large, population-based study of Norwegian 
women suggest that headache, both migrainous 
and nonmigrainous, is less prevalent in pregnancy, 
although this association was only true in the third 
trimester and in primigravidas. The decreased 

prevalence of headaches in pregnancy was not 
seen in primiparous or multiparous pregnant 
women [ 72 ].  

    Migraine Medications 
and Contraceptive Interactions 

 The medications that are used as migraine pre-
ventives include beta blockers, calcium channel 
blockers, and some antiepileptic drugs (AEDs). 
Cytochrome P450 enzyme-inducing AEDs affect 
hormonal contraceptive effi cacy by increasing 
their metabolism. Topiramate is the most com-
monly used migraine prophylactic that can 
decrease both CHC and progestin-only pill and 
implant effi cacy in this way. This effect is 
 primarily seen in topiramate doses greater 
than 200 mg/day [ 73 ]. See Table  7.5  for a 
 summary of contraceptive interaction and 
 pregnancy classifi cation of commonly used mig-
raine prophylactic medications (see Chap.   20    ).

        Conclusion 

 Migraine affects a little over one-third of 
reproductive- age women in the United States. 
Hormonal contraception is the most frequently 
used form of birth control, with up to 43 % of US 
women selecting a hormonal method. Evidence 
suggests that migraine, particularly migraine 

   Table 7.5    Migraine preventive medications   

 Drug class  Generic name  Level of risk in pregnancy  CHC interaction 

 Beta blockers  Atenolol  D  None 
 Metoprolol  C  None 
 Nadolol  C  None 
 Timolol  C  None 
 Propranolol  C  None 

 Antiepileptics  Gabapentin  C  None 
 Topiramate  D  At doses >200 mg/d increases 

metabolism of OC 
 Valproate  X  None 

 Calcium channel blockers  Verapamil  C  None 
 Tricyclics  Amitriptyline  C 
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with aura, is associated with an increased risk of 
ischemic stroke, and that this risk may be further 
elevated in the setting of combined hormonal 
contraceptive use. There are no studies that 
directly compare the risk of stroke in migraineurs 
with and without aura using combined hormonal 
contraceptives. The majority of studies regarding 
stroke risk in women with migraine using combi-
nation hormonal contraception are retrospective 
case–control studies. Thus, the data are subject to 
recall bias and classifi cation bias, and must be 
interpreted with caution. 

 ACOG and the CDC state that the use of CHC 
may be considered for women with migraine 
headache only if they do not experience aura, do 
not smoke, are otherwise healthy, and are younger 
than age 35 years. The IHS Task Force does not 
state that migraine with aura is an absolute con-
traindication to use of combination contraception, 
and suggests that decisions regarding contraceptive 
choice be made on a case-by-case basis. 

 Headaches associated with combination hor-
monal contraceptives typically will improve as 
use continues. Reevaluation or discontinuation of 
combination hormonal contraception is advised for 
women who develop escalating severity or fre-
quency of headaches, new-onset migraine with 
aura, or nonmigrainous headaches persisting 
beyond 3 months of use. For patients with estrogen-
withdrawal headaches and menstrual migraines, 
reducing the hormone-free interval to 3–4 days, or 
eliminating the hormone-free interval entirely, has 
been demonstrated to reduce the severity, fre-
quency, and duration of headache. For menstrual 
migraines, traditional abortive and prophylactic 
therapies for migraine, including naproxen and 
mefenamic acid, triptans, and ergot alkaloids, have 
also been shown to be more  effective than placebo. 
These methods can be fi rst-line therapy for men-
strual migraines, particularly in women for whom 
estrogen use is contraindicated. 

 In considering the risks of combination 
 hormonal contraception in women with migraine, 
it is critical to keep the cardiovascular risks of 
pregnancy (often the result of lack of effective 
contraception) in mind. The age-adjusted inci-
dence of venous thromboembolic phenomena is 
4–50 times greater in pregnant and peripartum 
women compared with nonpregnant women 

[ 74 – 78 ]. Pregnancy, delivery, and the postpartum 
period are also associated with a signifi cantly 
elevated RR of both ischemic (RR = 8.7) and 
hemorrhagic (RR = 28.3) stroke, with greatest 
risk in the postpartum period [ 79 ]. Thus, preg-
nancy likely poses a far greater risk to women’s 
cardiovascular health than does the use of combi-
nation hormonal contraception, even in the high-
risk group of migraineurs with aura.     
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           Overview of Epilepsy 
and Epidemiology 

 Epilepsy is a neurological condition character-
ized by multiple unprovoked epileptic seizures 
[ 1 ]. Seizures result from a sudden synchroniza-
tion or surge in electrical activity in the brain. 
Seizure types include absence, myoclonic, atonic, 
clonic, tonic, tonic clonic, and focal. The severity 
of seizures ranges from minimal to disabling. 
During a seizure an individual can experience a 
range of brief, involuntary changes in sensation, 
body movement, or emotion that can occur with 
or without impaired consciousness. Seizure pre-
sentation depends on the specifi c epilepsy syn-
drome as well as the location of the epileptogenic 
network in the brain [ 2 ]. 

 The mainstay of treatment is antiepileptic 
drugs (AEDs), which do not “cure” epilepsy but 

decrease the likelihood of a seizure occurring. 
Multiple AEDs are available (Table  8.1 ). When 
choosing an AED, physicians consider effec-
tiveness, side effect profi le, the long-term impli-
cations of treatment, and drug interactions, such 
as interactions with hormonal therapy. Other 
comorbid medical conditions are also consid-
ered because many persons with epilepsy have 
headaches or mood disorders and AEDs can 
be useful for these conditions. Approximately 
50 % of persons will respond to the initial AED 
prescribed. About 33 % of persons will expe-
rience drug- resistant or refractory epilepsy 
[ 3 ], which the International League Against 
Epilepsy (ILAE) defi nes as the failure to achieve 
sustained seizure freedom after completing two 
adequate trials of tolerated, appropriately cho-
sen AEDs [ 4 ].

   The Institute of Medicine estimates 2.2 
 million Americans have epilepsy, almost half 
of which are girls and women [ 2 ]. The over-
all annual incidence of epilepsy in the USA 
is approximately 48 per 100,000 people [ 5 ]. 
One study in Rochester, Minnesota found that 
approximately 1 in 26 people will develop epi-
lepsy in their lifetime [ 6 ], though this study may 
not be representative of the US population as 
it was based on one community. Epilepsy can 
develop at any age, though some epilepsy syn-
dromes such as juvenile myoclonic epilepsy 
begin in childhood or adolescence. Epilepsy 
affects people of all racial, ethnic, and socioeco-
nomic backgrounds [ 2 ].  
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    Reproductive Physiology, Fertility, 
and Catamenial Seizures 

 Women with epilepsy (WWE) face unique  concerns 
related to their reproductive health; increased rates 
of polycystic ovarian syndrome (PCOS), decreased 
libido, infertility, and early menopause have all 
been described [ 7 ]. These effects may be secondary 
to epilepsy itself or related to AED therapy. For 
example, valproate use is associated with higher 
rates of PCOS in WWE [ 8 ]. 

 Reproductive hormones may infl uence a wom-
an’s seizure presentation. Generally, estrogen has 
pro-convulsant properties, whereas progesterone, 
and in particular its metabolite allopregnanolone, 
are antiepileptic [ 7 ]. Some WWE experience cata-
menial epilepsy, in which the seizure threshold 
varies with phases of the menstrual cycle. The 
most commonly accepted defi nition of catamenial 
epilepsy is a consistent doubling of seizure fre-
quency during at least one of three menstrual 
phases: perimenstrual (from cycle day −3 to day 
+3), periovulatory (day +10 to day +13), or during 
the luteal phase (day +10 to day +3 of the next 
cycle). Using this defi nition, approximately 33 % 
of women with focal epilepsy experience catame-
nial seizures [ 9 ]. Using other defi nitions, the prev-
alence of catamenial patterns among WWE ranges 
from 10 to 70 % [ 10 ]. 

 There is no generally recognized drug 
 treatment specifi cally for catamenial seizures. 

One recent double-blind, randomized study 
 compared cyclic natural progesterone therapy 
(administered as a lozenge) to a placebo for treat-
ment of refractory catamenial and non- catamenial 
seizures. Overall, results showed no difference in 
seizure control between progesterone versus 
 placebo groups; however, the subgroup of women 
with a perimenstrual seizure exacerbation 
improved more with progesterone than placebo 
[ 11 ]. Whether systemic hormonal contraceptive 
use benefi ts catamenial seizures is unknown. 
Basic education about catamenial seizures is also 
needed; some WWE and their health care provid-
ers are unaware that seizures can be affected by 
hormonal shifts, and some providers disregard 
the potential for a catamenial pattern when 
women report it [ 12 ].  

    Social Effects of Epilepsy 
for Women, Sexuality, 
and Reproduction 

 People with and without epilepsy often display 
negative, stigmatizing attitudes towards people 
with the disorder [ 13 ]. The stigma attached to 
epilepsy appears to have a gendered component. 
Women with epilepsy experience lower health- 
related quality of life when compared to their 
male counterparts [ 14 ]. They also experience 
particular negative effects on their romantic, sex-
ual, and reproductive lives, sometimes being con-
sidered poor candidates for dating or long-term 
partnership [ 15 ] and being less likely to marry or 
have children compared to the general population 
[ 16 ,  17 ]. Relatively high rates of sexual dysfunc-
tion, sexual anxiety, and menstrual disorders may 
play a role [ 18 ], along with women’s concerns 
about their ability to safely have children while 
maintaining their neurological health [ 19 ,  20 ].  

    Contraception: General 
Considerations 

 Determining whether or not to have a child and 
implementing family-size goals is an essential 
component of women’s health and lives. The 
average woman in the USA will spend 30 years 

      Table 8.1    Common antiepileptic drugs (AEDs) and 
hepatic enzyme inducer effects   

 Inducers  Non-inducers 

 • Carbamazepine 
 • Felbamate 
 • Lamotrigine a  
 • Oxcarbazepine 
 • Phenobarbital 
 • Phenytoin 
 • Primidone 
 • Rufi namide 

 • Clobazam 
 • Clonazepam 
 • Ethosuximide 
 • Ezogabine 
 • Gabapentin 
 • Lacosamide 
 • Levetiracetam 
 • Pregabalin 
 • Tiagabine 
 • Topiramate 
 • Valproate 
 • Vigabatrin 
 • Zonisamide 

   a Limited evidence shows decreased levels of progestin, 
but not ethinyl estradiol during lamotrigine coadministra-
tion with an oral contraceptive  
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preventing pregnancy and 5 years seeking preg-
nancy and then bearing children [ 21 ]. For WWE, 
contraception and pregnancy planning are espe-
cially important. Adequate folic acid intake 
should be established prior to conception and an 
appropriate medication treatment plan should be 
chosen to reduce risks to fetal and neonatal 
health and maintain maternal seizure control 
during pregnancy and birth. In 1998, the 
American Academy of Neurology published a 
Practice Parameter recommending that counsel-
ing on contraception be included in care for 
WWE [ 22 ]. This practice parameter acknowl-
edged complexities related to drug interactions 
but gave little practical advice to guide method 
choice. No updated practice parameters have 
since been published. 

 The use of contraception among WWE is 
poorly described. National surveys of contracep-
tion use in the general population do not assess 
chronic disorders such as epilepsy. One cross- 
sectional questionnaire study in an urban, aca-
demic medical center ( n  = 148) queried WWE 
and found that only 53 % of those at risk of 
unplanned pregnancy used methods with typical 
failure rates of less than 10 % in the fi rst year of 
use, most often sterilization or oral contracep-
tives [ 23 ]. The rest relied on condoms, spermi-
cides, natural family planning (timed intercourse), 
or withdrawal, alone or in combination. Use of 
long-acting reversible contraception (LARC) 
was rare. In this same study, 50 % of the 181 
pregnancies reported by WWE were unplanned, 
and poor, Hispanic WWE experienced more 
unplanned pregnancies than Caucasian WWE of 
higher socioeconomic status. 

 WWE experience specifi c barriers obtaining 
appropriate contraceptive care. Few health 
care professionals understand drug interactions 
between AEDs and contraceptive steroids [ 24 ,  25 ]. 
Unsurprisingly, WWE report similar confusion 
[ 26 ]. Recent research has explored barriers from 
women’s personal experiences of the health care 
system. In one qualitative study, WWE reported 
that neurologists lacked the necessary expertise 
in contraception and obstetrician/gynecologists 
(OB/GYNs) lacked adequate knowledge about 
epilepsy [ 12 ]. Furthermore, when WWE raised 
contraceptive questions with either a neurologist 

or an OB/GYN, they were often referred to the 
other specialist. When women obtained contra-
ceptive information from a neurologist, an OB/
GYN, or both, the information was often per-
ceived as inadequate, inappropriate, or in con-
fl ict with other information they received.  

    Starting Contraception to Prevent 
Pregnancy: Focus on Safety 
and Effectiveness 

 For all women, a contraceptive method should 
be as easy to use as possible. Methods that rely 
on daily or intermittent user actions may pose a 
particular burden for WWE maintained on com-
plex AED polytherapy. Visits to a clinician for 
contraception should be minimized since WWE 
must manage other visits related to epilepsy for 
years. For these reasons, as well as high effec-
tiveness, LARC methods should be fi rst choice. 
Women with catamenial epilepsy may benefi t 
from hormonal methods that inhibit ovulation 
and prevent hormonal withdrawal (see previous 
section Reproductive Physiology, Fertility, and 
Catamenial Seizures) [ 10 ]. Direct evidence, 
however, for control of seizures with contracep-
tion is lacking. Safety and effectiveness consid-
erations, as well as recommendations by the US 
Medical Eligibility Criteria for Contraceptive 
Use (USMEC) from the Centers for Disease 
Control and Prevention (CDC), guide our dis-
cussion. We omit barrier and fertility awareness 
methods from our discussion since these meth-
ods do not raise special clinical issues for 
WWE. While safe, the relatively high failure 
rates of these methods make them an especially 
poor choice given the complex decisions related 
to pregnancy planning for WWE. Our clinical 
recommendations are summarized in Fig.  8.1 .

   Nonhormonal methods are as safe for WWE 
as their healthy peers. Hormonal methods are 
familiar, popular, and offer non-contraceptive 
benefi ts; however, choosing a hormonal method 
for WWE can be challenging. Clinicians are 
especially concerned about the effects of hor-
mones on the disorder itself. Data from the 
Oxford Family Planning Contraceptive study 
indicate that use of combined oral contraceptives 
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(COC) does not change the incidence of epilepsy. 
This cohort study included 17,032 women ages 
25–39 years in the UK over an observation period 
of 20 years. Most women used COCs with “50 
micrograms of estrogen.” Results were reassur-
ing; neither duration of COC use nor interval 
since last use was related to a fi rst diagnosis of 
epilepsy at hospital admission [ 27 ]. Clinicians 
and WWE are appropriately cautious when start-
ing a new medication that may impact seizure 
control. The Oxford Family Planning Study did 
not collect information on seizure frequency or 
intensity during COC use. Indeed, no well- 
conducted study has yet determined the impact of 
any contraceptive steroid on seizure frequency, 
type, or intensity. 

 It is known, however, that combined hor-
monal contraceptives (CHC) can impact seizure 
control and AED side effects via well- understood 
effects on AED metabolism. This type of inter-
action is best understood for lamotrigine, a 

 commonly used AED for reproductive-age 
WWE (Table  8.2 ) [ 28 ]. Lamotrigine is elimi-
nated by conjugation with glucuronic acid, a 
reaction catalyzed by the uridine 5′-diphosphate 
(UDP)-glucuronosyltransferases (UGTs) [ 29 ]. 
Among humans, UGT1A4 is the main isoform. 

Discuss 
contraceptive 

Identify which anti-
epileptic drugs 
(AEDS) patient is 
taking. 

If AEDs are inducers:
Carbamazepine
Felbamate
Lamotrigine*
Oxcarbazepine
Phenobarbital
Phenytoin
Primidone
Rufinamide

Recommend: 
1st choice: IUD (any) or depot medroxyprogesterone acetate (150 
mg) 
2nd choice: implant, ring or patch when used with barrier
methods; pill at the highest progestin dose available with barrier
methods

Progestin-only pills, low-If AEDS are non-inducers:
Clobazam
Clonazepam
Ethosuximide
Ezogabineb
Gabapentin
Lacosamide
Levetiraceta
Pregabalin
Tiagabine
Topiramate +

Valproate
Vigabatrin
Zonisamide

Recommend: 
Usual clinical decision making. No restrictions.

Follow up with a
neurologist may be
needed if seizures
control changes.

Follow up with an
ob/gyn may be needed
to discuss
contraceptive changes.

If not treated with
an AED, usual
clinical decision
making

If treated with an
AED, counsel based
on inducer status.

If a non-hormonal method is
recommended:

No AED adjustments are
needed.

If a combined hormonal
method is recommended for
a patient taking
Lamotrigine: 

A neurologist should be 
contacted to discuss dose 
adjustments for AEDs.

*Lamotrigine lowers Cmax, AUC, and trough levels of the progestin levonorgestrel. Lamotrigine does not impact levels of ethinyl estradiol [35].
+Topiramate given at a dose of 200 mg a day does not impact levels of norethindrone. Topiramate decreases AUC and Cmax, but not trough levels, of ethinyl
estradiol when given at a dose of 200 mg a day [38].

  Fig. 8.1    Clinical algorithm for selecting contraception for women with epilepsy       

    Table 8.2    Clinical considerations for WWE treated with 
lamotrigine and hormonal contraception   

 Clinical Concern  Evidence 

 Antiepileptic drug 
effi cacy 

 Rapid decreases in lamotrigine 
levels with associated seizures 
can occur when estrogen-
containing methods are added 

 Contraceptive effi cacy  Decreases levels of progestin, 
but not EE, with oral 
contraceptive coadministration 

 Dosage changes after 
contraceptive 
discontinuation 

 Dosage must be decreased 
when estrogen-containing 
methods discontinued 

 Dosage during 
pregnancy 

 Requires close monitoring 
of levels in pregnancy 

   EE  ethinyl estradiol  
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Estrogens are also metabolized by glucuronida-
tion. The combination of lamotrigine and CHC 
increases the metabolism of lamotrigine, likely 
through induction of the glucuronidation pathway 
resulting in decreased serum lamotrigine concen-
trations. In one study, these changes occurred rap-
idly and resulted in worsening seizure control 
[ 30 – 32 ]. Lamotrigine levels do not change when 
taken in combination with progestin-only agents 
[ 33 ]. In practice, if a woman is on a stable dose of 
lamotrigine and a CHC is added, dose adjustments 
will likely be necessary to maintain the same 
lamotrigine concentration. Similarly, when 
lamotrigine is initiated in a woman taking a CHC, 
higher doses will be needed to reach therapeutic 
levels. Women taking CHCs should be counseled 
about potential symptoms secondary to increased 
lamotrigine concentrations during the hormone- 
free interval. Finally, lamotrigine dose reductions 
need to be considered when a woman stops a CHC.

   Contraceptive effectiveness considerations 
relate to hepatic enzyme induction by some, but 
not most, commonly used AEDs. Enzyme induc-
tion causes enhanced metabolism of  contraceptive 
steroids (see Chap.   20    ). Many pharmacokinetic 
(PK) studies examine the degree to which serum 
levels of ethinyl estradiol (EE) or progestin com-
ponents of oral contraceptives change during 
AED administration. Such PK studies are most 
clinically helpful when no changes occur; then, 
clinicians can assume AED exposure has no 
impact on method effectiveness and can follow 
usual prescribing practices. 

 When PK data show changes in levels of ethi-
nyl estradiol (EE) or progestin components, clini-
cal decision making becomes more complex 
because there is no straightforward interpretation 
of how PK changes impact the risk of pregnancy. 
We suggest changes in trough levels of contracep-
tive progestins may be the most useful surrogate 
marker for pregnancy risk because progestins 
directly inhibit the luteinizing hormone (LH) surge 
and subsequent ovulation when maintained above 
a threshold level. Unfortunately, published 
PK studies often do not report trough levels. 
Additionally, data on threshold levels of progestins 
required for inhibition of ovulation are not readily 
available to clinicians. A few published AED and 

contraception interaction studies have included 
pharmacodynamic measurements of serum folli-
cle-stimulating hormone (FSH), LH, and proges-
terone as surrogate markers of ovulation but not in 
a manner to capture unpredictable ovulation. One 
study demonstrated an increased risk of docu-
mented ovulation related to enzyme induction. 
Davis and colleagues measured ovarian follicular 
activity with repeated transvaginal ultrasound and 
serum progesterone in healthy women ( n  = 10) 
who took carbamazepine (CBZ) 600 mg daily or a 
placebo during use of a low- dose COC containing 
20 μg EE and 100 μg levonorgestrel (LNG) [ 34 ]. 
Frank ovulation and increased breakthrough 
bleeding occurred during CBZ administration 
compared to placebo administration. Findings 
from this study indicate that low-dose COCs are 
not effective when combined with CBZ. These 
fi ndings may not apply to a higher dose COC or 
lower doses of CBZ. 

 For clinical decision making, we categorize 
AEDs into inducers and non-inducers (see 
Table  8.1 ). We defi ne non-inducers as AEDs that 
cause less than a 10 % change in measured PK 
parameters of contraceptive progestins. We focus 
on progestin changes because progestins are 
more important for contraceptive effectiveness. 
We assume that if the area under the curve (AUC) 
and maximum concentration ( C  max ) change less 
than 10 %, trough levels will be impacted to a 
similar degree if trough levels are not reported. 
We assume that a decrease less than 10 % in ste-
roid levels will not meaningfully impact the risk 
of pregnancy. This is an arbitrary threshold; 
larger decreases may still provide contraceptive 
protection, but a conservative approach is war-
ranted to prevent pregnancy for WWE. We defi ne 
inducers, therefore, as AEDs that cause more 
than a 10 % decrease in measured PK parameters 
of the contraceptive progestin. 

 Lamotrigine and topiramate are unique AEDs 
in that exposure to either of these drugs has dif-
ferent effects on EE and progestin steroid metab-
olism. A well-designed crossover study of 
healthy women ( n  = 16) revealed that levonorg-
estrel  C  max  decreased 12 % and AUC 19 % 
(0, 24 h) when given with lamotrigine, however, 
the  C  max  and AUC (0, 24 h) of EE did not change 
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when administered with and without lamotrigine 
[ 35 ]. The exact mechanism to explain this differ-
ential effect of lamotrigine on levonorgestrel and 
not EE is not known. In addition to these PK 
changes, there was a concerning increase in FSH 
(4.7-fold) and LH (3.4-fold), and 32 % of partici-
pants reported intermenstrual bleeding when 
lamotrigine was coadministered with the COC 
(no intermenstrual bleeding occurred without 
LTG). Endogenous progesterone concentrations 
remained below the chosen threshold of 
5.1 nmol l −1 , suggesting that ovulation did not 
occur; however, progesterone was measured only 
twice during unspecifi ed times in the pill cycle. In 
contrast, in a study without formal PK measure-
ment, lamotrigine did not affect individual COC 
hormone concentrations [ 36 ]. Further research 
with pharmacodynamics and PK outcomes is 
needed to clarify if, and how, this commonly used 
drug impacts contraceptive effectiveness. 

 Like lamotrigine, topiramate has selective 
effects on COC components. In contrast to 
lamotrigine, topiramate administration (dose 
range 100–400 mg) when given in combination 
with COCs in one observational study ( n  = 12) 
affected ethinyl estradiol but not norethindrone 
concentrations [ 37 ]. Mean AUC values of EE 
decreased by 18–30 %, and clearance rates of EE 
increased by 15–33 %. No changes were evident 
in norethindrone metabolism. This fi nding is not 
consistent across studies, however, as healthy 
volunteers in a randomized trial had only minor 
changes (<12 %) in AUC or clearance rates of EE 
[ 38 ]. These studies did not measure pharmacody-
namic indicators of ovulation risk. It seems 
unlikely that a selective reduction in EE would 
decrease contraceptive effectiveness without a 
decrease in progestin levels.  

    Intrauterine Devices 

 Three IUDs are currently available in the USA: 
the copper IUD, ParaGard (Teva, Israel), and 
two LNG-releasing IUDs, Mirena (Bayer 
Healthcare Pharmaceuticals, Wayne, NJ, USA) 
and Skyla (Bayer Healthcare Pharmaceuticals, 
Wayne, NJ, USA). 

 The copper IUD provides an appealing choice 
because effi cacy relies on the local effects of cop-
per ions, which would not be impacted by coad-
ministered AEDs. And while a hormonal method, 
the predominantly local mechanism of action for 
either LNG-IUD is probably minimally impacted 
by enzyme induction. Direct evidence examining 
the impact of enzyme-inducing drugs on local 
and systemic LNG levels is lacking; however, 
one reassuring study in the UK demonstrated a 
pregnancy rate of 1.1 per 100 women years for 
56 women using the 52-mg LNG-IUD and 
enzyme- inducing AEDs. This pregnancy rate was 
slightly higher than expected but still very low 
compared to short-term methods [ 39 ]. Overall, 
we recommend the copper or LNG-IUD as fi rst-
line contraception regardless of AED regimen. 

 Direct evidence of the impact of the LNG- 
IUD on seizure control is also lacking. One 
advantage is that progestin-only intrauterine con-
traception obviates estrogen-mediated decreases 
in AED levels and associated break-through sei-
zures during use of CHC. In a reassuring study, 
Ohman and colleagues found comparable 
lamotrigine levels in 12 women using the LNG- 
IUD and 20 women not using hormonal contra-
ception [ 40 ].  

    Brain Imaging with an Intrauterine 
Device 

 Women with epilepsy may undergo brain mag-
netic resonance imaging (MRI) intermittently. 
Clinicians may be concerned that IUD-related 
artifact could interfere with MRI interpretation as 
well as possible IUD movement related to mag-
net exposure. Data on safety and image quality 
are reassuring. Pelvic MRI image quality is 
maintained with the copper-containing IUD in 
place [ 41 – 43 ]; therefore, copper IUD artifact 
should not degrade brain MRI images. Studies of 
copper, silver-, and plastic-containing IUDs have 
not found clinically important IUD movement 
(defl ection, position, or torque) at 0.35, 1.5, and 
3.0 T during pelvic MRI (41–44). The 2013 
package insert for the copper IUD states that 
MRI at the level of 1.5 T is acceptable [ 45 ]. 
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 The package insert for the higher dose LNG- 
IUD (Mirena) makes no mention of MRI use 
[ 46 ]. However, the 2013 package insert for the 
lower-dose LNG-IUD (Skyla) states that MRI is 
safe using a “static magnetic fi eld of 3 T or less, 
spatial gradient fi eld of 36,000 G/cm (T/m) or 
less, maximum whole body averaged specifi c 
absorption rate (SAR) of 4 W/kg in the First 
Level Controlled mode for 15 min of continuous 
scanning”; these are typical MRI conditions for 
brain imaging [ 47 ]. 

 The USMEC rates the copper IUD and the 
levonorgestrel IUD as category 1 for WWE.  

    Combined Hormonal Contraception 

 There are a variety of contraceptive progestins in 
combined and progestin-only hormonal methods 
of contraception. Data on interactions are not 
comprehensive; each AED has not been studied 
with each progestin. Similarly, interactions with 
AEDs have been studied for COCs with ethinyl 
estradiol, but not newer formulations containing 
17β estradiol. For purposes of this review, we 
assume that AEDs classifi ed as inducers and 
demonstrating lower levels of any progestin or 
estrogenic steroid will have equal effects on other 
contraceptive progestins and estrogenic steroids. 

 Combined oral contraceptives have received 
the most study with coadministration of AEDs; 
minimal published data examine patches or rings. 
Some authors suggest that a non-oral route of 
administration could circumvent AED/COC 
interactions by avoiding fi rst-pass metabolism. 
There is no evidence to support this assertion. 
Indeed, pregnancies during use of inducing 
AEDs and contraceptive implants occurred with 
both older six-rod devices (with phenytoin) as 
well as the single-rod device currently available 
(with carbamazepine) [ 48 ,  49 ]. 

 If usual medical eligibility is met, WWE 
may be offered CHC. Clinicians should care-
fully ascertain current AED therapy and may 
prescribe CHC as usual when non-inducing 
AEDs are coadministered. Commonly used 
non-inducing AEDs include levetiracetam, 
 gabapentin,  valproate, and the newer drug 

 clobazam (see Table  8.1 ). Clinicians should 
discuss the teratogenic potential of valproate. 

 CHCs are not fi rst choice and should be used 
with caution, and a barrier backup method, in 
WWE treated with inducing AEDs (see Fig.  8.1 ). 
Commonly used inducers include carbamazepine 
and oxcarbazepine (see Table  8.1 ). In the case of 
carbamazepine, a commonly used dose (600 mg 
daily) resulted in large decreases in AUC, peak 
and trough levels of EE and levonorgestrel, 
increased breakthrough bleeding and frank ovu-
lation in ten healthy women using a low-dose 
COC compared to a placebo (20 mcg EE and 
100 mg LNG). Findings from this study support 
a clinically important risk of method failure pre-
viously suggested by case reports of pregnancy 
from the 1970s of high-dose COC failure [ 50 ]. 

 For WWE who strongly prefer CHCs while 
being treated with inducers, providers should 
choose CHCs with the highest doses available; 
guidelines have recommended prescription of 
formulations containing 50 mcg of EE. This rec-
ommendation seems sensible to avoid unsched-
uled bleeding due to lower EE levels; however, 
COCs with 50 mcg of EE do not all contain the 
highest dose of progestin available. Progestins 
inhibit the LH surge and are the more important 
COC component for COC effi cacy. Practically, 
access to COC with 50 mcg of EE is limited, 
since few formulations are currently marketed. If 
COCs are prescribed with inducers, we recom-
mend choosing a COC with a longer half-life 
progestin (drospirenone, desogestrel, levonorg-
estrel) rather than a short-acting progestin 
 (norethindrone) and choosing the highest dose 
progestin available. Since preovulatory ovarian 
activity begins during the pill-free interval, a 
shorter pill-free interval, extended or continuous 
COC regimen, or continuous patch or ring use is 
reasonable; however, no evidence supports this 
strategy. Finally, clinicians should also recall that 
missed pills are common, further exacerbating 
any risk of pregnancy related to drug interactions. 
Clinicians must highlight pregnancy risk and 
encourage dual method use with a barrier method 
such as condoms. 

 The USMEC rates CHC as category 1 with spe-
cifi c recommendations related to drug interactions 
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and AEDs. For inducers, CHC methods are cate-
gory 3, dual method use is encouraged and prepa-
rations with a minimum of 35 mcg of EE are 
recommended. For WWE using lamotrigine 
monotherapy, CHC methods are category 3.  

    Progestin-Only Implant 

 The progestin-only implant offers a reassuring 
safety profi le for WWE. Clinicians can expect 
stable LTG levels because the implant is estrogen- 
free and, in general, progestins increase the sei-
zure threshold. Theoretically, the implant might 
benefi t catamenial seizures since ovulation inhi-
bition and a stable level of etonorgestrel prevents 
ovulatory and perimenstrual hormone changes 
believed to trigger hormonally sensitive seizures. 
No study has yet investigated the role of the 
implant for this indication. 

 The progestin implant combines ovulation inhi-
bition and cervical mucus effects for contraception. 
It is possible that contraceptive  effectiveness might 
be maintained with a coadministered inducer; if 
etonorgestrel levels fall and ovulation occurs, per-
sistent and continuous cervical mucus effects could 
provide contraception. Indeed, older implants were 
effective  contraceptives despite ovulation occur-
ring. Unfortunately, no PK or pharmacodynamic 
evidence exists to support effectiveness of the 
 currently marketed etonogestrel single-rod implant 
(Nexplanon, Merck, Whitehouse Station, NJ, 
USA) with inducers. Of concern is a case report of 
a pregnancy occurring 1.5 years after implant ini-
tiation in a WWE treated with 600 mg daily CBZ 
[ 49 ]. Older studies also documented pregnancies 
with the levonorgestrel implants and coadministra-
tion of the inducers phenobarbital and phenytoin 
[ 48 ]. These pregnancies represent true method fail-
ures, since user effects do not impact implant effec-
tiveness. The implant is not the fi rst choice for 
WWE on inducers. As with short-term CHCs, if a 
WWE chooses the implant and is treated with an 
inducer, a barrier method should be added. 

 The USMEC rates the implant category 1. 
For those on inducers, the implant is rated cate-
gory 2 owing to concerns about decreased 
effectiveness.  

    Injectable Depot 
Medroxyprogesterone Acetate 

 Depot medroxyprogesterone acetate (DMPA) is a 
powerful suppressor of the hypothalamic pitu-
itary axis and completely inhibits ovulation as 
well as thickens cervical mucus. This method is 
safe for WWE, and LTG levels should not change 
as DMPA is estrogen free. High progestin levels 
and ovulatory suppression offer a theoretical ben-
efi t for catamenial epilepsy; however, no evi-
dence supports this use of DMPA. One pilot 
study conducted nearly 30 years ago explored the 
use of DMPA for “intractable” (not catamenial) 
epilepsy ( n  = 14) [ 51 ]. In this study, participants 
received both oral and intramuscular medroxy-
progesterone acetate in variable doses at variable 
intervals to achieve amenorrhea, in addition to 
their AEDs. Seizure frequency decreased, from a 
mean of 8.3 seizures per month to a mean of 5.1 
seizures per month. AED dosing and levels 
remained stable. These fi ndings have not been 
duplicated since this report. A more rigorous, 
controlled study is needed to investigate if intra-
muscular DMPA affects seizure control. 

 Epilepsy specialists point out particular con-
cerns for WWE who use DMPA related to bone 
health. Bone mineral density decreases due to 
DMPA use in healthy women are reversible and 
do not increase the risk of fracture [ 52 ]. Effects 
on bone may be compounded when women are 
taking AEDs known to negatively impact bone. 
Enzyme-inducing AEDs and valproate are asso-
ciated with decreased bone mineral density and 
increased markers of bone turnover [ 53 ]. 
Sustained increased bone turnover results in bone 
loss. For WWE choosing DMPA and these AEDs, 
clinicians should approach prolonged use cau-
tiously. No studies have directly examined bone 
changes in women using DMPA and any AED 
concurrently. Dual energy X-ray absorptiometry 
(DXA) scans are recommended for those at sig-
nifi cant risk for bone loss. At risk persons include 
perimenopausal women, persons with prolonged 
AED use, particularly enzyme inducing AEDs 
and valproate, and those with other risk factors 
such as concomitant steroid use [ 53 ]. Since BMD 
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loss with DMPA may be recovered, DMPA use 
alone is not considered a reason monitor BMD. 

 Progestin levels are high with DMPA compared 
to other hormonal methods, and hypothalamic and 
pituitary suppression along with contraceptive 
effects can persist after the recommended 3-month 
re-dosing interval. Of all the systemic hormonal 
methods, DMPA seems most likely to retain effec-
tiveness when combined with enzyme inducers; 
however, no pharmacodynamic evidence is avail-
able regarding use of DMPA with inducers. Some 
guidelines (including the USMEC) state that 
DMPA effectiveness is not decreased by use of 
enzyme inducers; no evidence is cited to support 
this assertion. Some authors recommend re-dosing 
DMPA at shorter intervals or when bleeding 
resumes in order to avoid decreased effectiveness 
as levels fall; no data are available to address the 
effectiveness of this strategy. 

 USMEC rates DMPA category 1 regardless of 
coadministered AED.  

    Progestin-Only Pills 

 Progestin-only pills (POPs) are safe for WWE and 
they are not expected to alter LTG levels. However, 
dosing near the same time each day may be chal-
lenging for WWE maintained on complex AED 
polytherapy. Progestin-only pills containing nor-
ethindrone are a particularly poor choice for WWE 
on inducers due to the low dose of norethindrone 
in this pill and its short half-life. Dosing POPs 
twice, rather than once, daily is one strategy to 
improve effectiveness; no evidence supports this 
approach. Clinicians seeking cycle suppression for 
catamenial seizures should not choose POPs, since 
they do not completely suppress ovulation. 

 USMEC rates POP category 1 with specifi c 
recommendations related to drug interactions and 
AEDs. For inducers, POPs are category 3.  

    Hysteroscopic and Laparoscopic 
Sterilization 

 Usual AED therapy should be continued for the 
procedure. Intravenous sedation does not increase 
the risk of seizures, indeed, benzodiazepines are 

anticonvulsants. The Essure (Bayer Healthcare 
Pharmaceuticals, Wayne, NJ, USA) coils and 
Filshie Clips are not likely to impact MRI safety 
and are not likely to interfere with MR image 
quality [ 53 ]. The Essure product label states that 
a maximum temperature change of +1.7 C 
occurred during 15 min of 3 T pelvic MRI, and 
that MR image quality may be compromised 
only when the structure being imaged is close to 
the device; brain images should not be impacted 
[ 54 ]. Providers should anticipate AED dose 
adjustment if a WWE maintained on LTG dis-
continues CHC after sterilization. 

 Women with epilepsy and their partners 
should receive the full range of contraceptive 
options in counseling. Providers should keep in 
mind that some women and men with epilepsy 
have historically been encouraged to undergo 
sterilization because they were wrongly viewed 
as not fi t to parent or because of incorrect beliefs 
that no reversible contraceptive options were 
effective for women with the disorder [ 55 ]. 

 The USMEC does not rate sterilization.  

    Discontinuing Contraception 
for Pregnancy 

 Clinicians who care for WWE should discuss 
optimal pregnancy planning and potential effects 
of stopping contraception. AED exposure is asso-
ciated with a two to threefold increased risk of 
major congenital malformations compared to the 
general population with reported rates varying 
from 3 to 9 % in exposed pregnancies [ 7 ]. Higher 
risks are associated with valproate and poly-
therapy [ 7 ]. The 2009 American Academy of 
Neurology and American Epilepsy Society 
Practice Parameter recommend that women with 
epilepsy take at least 0.4 mg folic acid before and 
during pregnancy [ 56 ]. In addition to reducing 
risk of major congenital malformations, folic 
acid supplementation is associated with better 
cognitive outcomes in children [ 57 ]. 

 Seizure control should be considered carefully 
when choosing a time to stop contraception. 
Women with epilepsy who remain seizure-free in 
the 9 months before pregnancy are less likely to 
seize during pregnancy [ 58 ]. Women treated with 
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lamotrigine in combination with CHCs will need 
dose adjustments (decrease) when the CHC is 
stopped (see Table  8.2 ). During pregnancy, AED 
concentrations, in particular lamotrigine, should 
be followed closely, as concentrations decrease 
as pregnancy progresses. A recent analysis found 
that compared with other monotherapies, preg-
nant women managed with lamotrigine were less 
likely to be seizure-free, 58.2 % ( p  < 0.0001); had 
more generalized tonic clonic seizures, 21.1 % 
( p  < 0.0001); had a greater likelihood of deterio-
ration in seizure control from fi rst to second or 
third trimesters, 19.9 % ( p  < 0.01); and were more 
likely to require an increase in drug load as the 
pregnancy progressed, 47.7 % ( p  < 0.0001) [ 59 ].  

    Next Steps and Research Priorities 

 More clinical and social science research could 
improve contraceptive care for WWE. Specifi cally, 
more information is needed to understand the phar-
macodynamic effects and associated changes in sei-
zure risk and pregnancy risk during coadministration 
of AEDs and hormonal contraceptives. The possi-
bility of using hormonal contraception to treat cata-
menial seizures remains unexplored. A better 
understanding of the contraceptive experiences, 
preferences, practices, and health-seeking behav-
iors of adolescents would improve the reproductive 
health of many women impacted by epilepsy.     
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           Introduction 

 Since the fi rst kidney transplant was performed in 
1954, there have been over 575,000 solid organ 
transplants performed in the USA. Of these, 38 % 
of transplant patients have been women [ 1 ]. In 
2012, the most recent year for which complete 
data are available, a total 10,461 women under-
went solid organ transplantation, representing 
37 % of all transplants. The majority are kidney 
and liver transplants (Fig.  9.1 ). As such, small 
studies and case series of contraception among 
women with transplant are largely limited to 
 kidney and liver transplant patients.

   The types of solid organ transplantation 
include kidney, pancreas, liver, intestine, heart, 
and lung. The annual Scientifi c Registry of 
Transplant Recipients (SRTR) details trends in 
transplant demographics and survival for each 
organ [ 2 ]. For renal transplant, the primary causes 

of transplantation include diabetes, hypertension, 
glomerulonephritis, and cystic kidney disease. 
Graft survival continues to improve, though 
transplant rates for wait-listed adults have 
decreased due to a plateau in donation. The pro-
portion of women receiving kidney transplanta-
tion is approximately 40 %, and has remained 
stable over time. Pancreas transplantation, the 
most common cause of which is overwhelmingly 
type 1 diabetes, has been declining over the past 
decade, while outcomes continue to improve. 
The proportion of female pancreas transplanta-
tion patients is stable over time at approximately 
40 %, though the rate of transplantation among 
female transplantation may be increasing. Liver 
transplantation is preceded by hepatitis C, malig-
nancy, alcoholic liver disease, cholestatic disease, 
acute hepatic necrosis, and metabolic liver dis-
ease. Over the past decade, there have been 
improvements in survival as well as increases in 
transplantation, and the proportion of female 
liver transplant recipients has remained stable at 
approximately 35 % over time. Likely due to 
increased medical and surgical treatment for 
intestinal failure, the numbers of intestine trans-
plant have decreased since 2006, though graft 
survival continues to improve. The most common 
etiology of intestine transplant is short gut syn-
drome. The proportion of women receiving intes-
tine transplant has increased from 53 % in 2001 
to 57 % in 2011. Heart transplant rates have 
increased over the past decade. The most com-
mon causes of heart transplant are cardiomyopa-
thy and coronary artery disease, and the number 
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of female heart transplant recipients has increased 
from 24 to 28 %. Lung transplant has been 
increasing over time, but not in pace with the rate 
of additions to the waiting list. The most common 
causes of lung transplant are chronic obstructive 
pulmonary disease (COPD), emphysema, pulmo-
nary artery hypertension, cystic fi brosis, and pul-
monary fi brosis. The proportion of female lung 
transplant recipients has decreased from 53.5 % 
in 2001 to 41.9 % in 2011. Lastly, pediatric trans-
plant rates as well as survival for all solid organ 
types are generally increasing over time, which is 
expected to lead to increasing numbers of trans-
plantation patients of reproductive age. 

 In addition to solid organ transplantation, 
there are many patients who may be immunosup-
pressed, either pharmacologically or intrinsically. 
Patients who undergo bone marrow transplanta-
tion are at risk of infection both in the pre- 
engraftment period and afterwards, due to 
immunosuppressive medications. In addition, 
many patients with autoimmune disease, for 
example, Crohn’s disease or rheumatoid arthritis, 
are on episodic or continuous immunosuppres-
sive medications. 1  While this chapter focuses on 

1   It should be noted that the mechanism of immunosup-
pression for solid organ transplantation is largely the 
TNF-alpha pathway, which is different than the protease 
pathway inhibited by HIV. However, the same concepts 
apply, namely that immunosuppression does not present a 
contraindication for most contraceptive use, including 
IUD. For a full discussion of HIV and contraception, 
please see Chap.  6 . 

solid organ transplantation, much of the concern 
about post-transplantation contraception has 
been due to the immunosuppressive state. It 
therefore seems logical that the underlying sci-
ence can be extrapolated to similar immunosup-
pressed conditions. 

 Decreased fertility often accompanies the end 
organ failure that precedes transplantation. For 
many women, the improved fertility following 
transplantation is a benefi t, and ovulation has 
been described as soon as a month post-trans-
plant [ 3 ]. Pregnancy has been described after 
every type of solid organ transplant [ 4 ]. Although 
pregnancy can be safely achieved, it is important 
to delay pregnancy following transplantation 
until stable graft (transplanted organ) function is 
achieved. Time to stable graft function can vary 
signifi cantly, with some women achieving stabil-
ity in as few as 6 months, while others may never 
reach a state of stable function. In addition, many 
antirejection agents, such as mycophenolate and 
azathioprine, are pregnancy Class D, which is 
defi ned by the Food and Drug Administration 
(FDA) as “positive evidence of risk.” These can 
be adjusted in conjunction with a patient’s trans-
plant team and obstetric team to minimize fetal 
exposure, thus necessitating a timed pregnancy. 
For this reason, a contraceptive visit should 
be a part of every woman’s coordinated pre- 
transplantation care. 

 If pregnancy occurs, it comes at higher than 
average risk to both the mother and her fetus. 
Several studies have confi rmed higher incidence 
of complications such as cesarean delivery, gesta-
tional diabetes, preeclampsia, and preterm deliv-
ery. This has been reported in registry data [ 5 ], a 
case–control study [ 6 ], and meta-analyses [ 7 ,  8 ]. 

 Internationally, estimates of unplanned preg-
nancy following solid organ transplantation vary. 
Iran, China, and Brazil have estimated post- 
transplant unplanned pregnancy rates to be 49 %, 
88 %, and 93 %, respectively [ 9 – 11 ]. There are 
no comprehensive estimates of the post- 
transplantation unplanned pregnancy rate in the 
USA. Medicare data, which excludes elective 
abortion, reported a pregnancy rate of 33 per 
1,000 women with kidney transplant and a live 
birth rate of 55 % [ 12 ]. A voluntary US registry, 
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the National Transplantation Pregnancy Registry 
(NTPR), reported a live birth rate of 50–86 % [ 5 ]. 
The NTPR is unlikely to include a comprehen-
sive estimate of induced abortion, due to stigma 
and reporting bias. Both estimates likely do not 
fully include elective abortion, and neither reports 
on pregnancy intendedness.  

    The US Medical Eligibility Criteria 
(USMEC) Guidance 

 The USMEC has four categories for contraceptive 
use in specifi c populations, ranging from category 
1 (no restrictions) to category 4 (method generally 
should not be used). The USMEC divides solid 
organ transplantation into complicated and 
uncomplicated (Table  9.1 ). Every included con-
traceptive method is USMEC category 2 in a 
woman with an uncomplicated transplant, mean-
ing the benefi ts of the method generally outweigh 
its risks [ 13 ]. For a woman with complicated 
transplantation, defi ned as graft failure (acute or 
chronic), rejection, or cardiac allograft vasculopa-
thy, combined hormonal contraception is category 
4 due to the risk of cardiovascular events, and ini-
tiation of an intrauterine device (IUD) is category 
3 due to the theoretical risk of infection with 
insertion. For a category 3 method, its risks gener-
ally outweigh its benefi ts, but it is safer than preg-
nancy and can be used if other methods are 
unavailable or unacceptable to the patient. 
Importantly, continuation of all methods remains 
category 2 for a woman with a complicated trans-
plant. This may come up in clinical practice most 
often in the setting of a patient experiencing rejec-
tion or nonspecifi c infection whose transplant 
team has requested IUD removal. In these 
instances, respect for the transplant team should 

be balanced with education regarding the safety 
of intrauterine contraception.

   In addition, solid organ transplantation is 
among several conditions identifi ed by the 
Centers for Disease Control and Prevention 
(CDC) that expose women to increased risk as a 
result of unintended pregnancy. In these circum-
stances, the CDC notes that highly effective 
contraceptive methods may be the best choice, 
and women with these conditions should be 
advised that sole use of barrier or behavior-
based methods of contraception may not be the 
most appropriate choice. Even in a highly moti-
vated patient, methods that require act-specifi c 
behavior, such as condoms or fertility aware-
ness, or daily compliance, such as a pill, may 
still have a risk of unplanned pregnancy that is 
unacceptably high. 

 It is important to note that many patients will 
have underlying health conditions that will per-
sist post-transplantation. For example, lupus, 
hypertension, or hepatitis can precede solid 
organ transplant. If such comorbidities are pres-
ent, USMEC guidelines for these conditions 
should be followed. On the other hand, condi-
tions such as cystic fi brosis, which can precede 
lung transplant, have no specifi c USMEC guid-
ance. In this instance, the innate chloride ion 
channel defect that leads to nutritional defi ciency 
and subfertility (but not necessarily infertility) 
can persist post-transplant. Lastly, the trans-
planted organ’s function can vary over time, and 
should be taken into consideration when consid-
ering the choice of contraceptive agent, espe-
cially if drug metabolism will be affected. 
If there is concern for decreased graft function, 
or drug interaction, consultation with transplant 
team is recommended prior to starting a systemi-
cally absorbed medication.  

   Table 9.1    USMEC for solid organ transplantation   

 Combined pill, 
patch, ring 

 Progestin- 
only pill  Injection  Implant  LNG- IUD  

 Copper 
IUD 

 Condition  Subcondition  I  C  I  C  I  C  I  C  I  C  I  C 
 Solid organ 
transplantation 

 (a) Complicated  4  2  2  2  3  2  3  2 

 (b) Uncomplicated  2+  2  2  2  2  2 

  I Initiation, C Continuation, IUD Intrauterine device 
 + Women with Budd-Chiari syndrome should not use combined pill, patch, ring because of the increased risk for 
thrombosis  
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    Antirejection Therapy and Drug 
Interactions 

 Transplant patients are typically on a combination 
of antirejection medications with dosing that can 
change over time. The target serum levels of drug 
concentration are often higher in the immediate 
post-transplant period than in the maintenance 
phase, and drug regimens are often adjusted in 
clinical settings such as rejection or infection. 
Regimens vary between institutions, and depend 
on clinical factors such as HLA matching of donor 
and recipient. Broadly, transplant patients typi-
cally receive a combination of a calcineurin inhib-
itor and antimetabolic agent. Levels of these drugs 
are typically checked monthly for 2–5 years, and 
at longer intervals thereafter for a patient in the 
maintenance phase of therapy. The addition of 
glucocorticoids varies between centers, with some 
continuing prednisone indefi nitely and others in 
which taper and withdrawal are routine. 

 Several small studies of the safety of combined 
hormonal contraceptives in this population (see 
section “Combined Hormonal Contraception”) 
have been performed, and none has reported a 
need to adjust antirejection medications [ 21 – 24 ]. 
However, none of these studies measured serum 
levels of contraceptive hormones. There are no 
published data regarding pharmacokinetic inter-
action of any antirejection agents and progestins. 

 Calcineurin inhibitors include cyclosporine 
and tacrolimus, and are both metabolized through 
the hepatic CYP450 3A4 pathway. This is also 
the pathway of estrogen and progestin metabo-
lism. However, no studies have been done to spe-
cifi cally address the pharmacokinetic interaction 
of calcineurin inhibitors and either estrogen or 
progestin. 

 Antimetabolic agents include azathioprine and 
mycophenolate. Azathioprine is metabolized in the 
liver by several pathways, including glutathione 
S-transferase (GST). Mycophenolate is hydrolyzed 
in the liver, and according to package labeling, it 
may decrease the serum concentration of ethinyl 
estradiol—the average area under the curve (AUC) 
values were unchanged, but there was substantial 
patient-to-patient variability reported [ 28 ]. 

 All new medications, including contracep-
tives, should be communicated to the transplant 
care team so that care may be coordinated, and 
follow-up labs may be scheduled, if indicated.  

    Specifi c Methods of Contraception 

 Overall, the evidence regarding contraceptive use 
in women with solid organ transplant is limited to 
small series, case reports, and expert opinion. 
Studies are largely descriptive in nature, designed 
to demonstrate tolerability and safety. The rela-
tively rare nature of transplant, combined with 
the low failure rate of modern contraceptive 
methods, would make an appropriately powered 
study of effi cacy prohibitive. 

    Long-Acting Reversible 
Contraceptives (LARC) 

    Intrauterine Device (IUD) 
 The IUD, owing to its high effi cacy and minimal 
or systemic absorption, is an ideal contraceptive 
device for women with a history of transplanta-
tion. Unfortunately, a case report of two failed 
Copper 7 IUDs in women with a history of solid 
organ transplantation, combined with lingering 
fear of infection likely stemming from the 
Dalkon Shield era, has led to reticence on the 
part of transplant care providers to recommend 
its use in their patients. Guidance from the 
American Society of Transplantation (AST) 
Consensus Conference on Reproductive Issues 
and Transplantation, as recently as 2005, recom-
mended against IUD use on the basis of these 
two cases alone, in a fi rmly worded statement 
regarding decreased effi cacy and increased 
infection risk [ 14 ]. 

 In reality, in the over 200 patients reported 
using an IUD with a history of solid organ trans-
plantation, the two cases from 1981 are the only 
report of failure (Table  9.2 ). In contrast, in the 
modern case report literature, there are no fail-
ures, infections, or adverse events. While it is dif-
fi cult to make scientifi c judgment on the basis of 
one case report, the positive experience in the 
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overwhelming majority of reports in this case is 
reassuring and provides a sound basis to recom-
mend IUDs safely.

   There is also no theoretical basis to assume 
that the IUD would be less effective or pose a 
higher risk of infection among transplant patients. 
The main mechanism of action of modern immu-
nosuppressive medications is through the tumor 
necrosis factor (TNF)-alpha system, whereas the 
IUD likely works through macrophage function. 
There are extensive data from women with 
human immunodefi ciency virus (HIV) that IUDs 
do not increase the risk of pelvic infection in an 
immunosuppressed population [ 15 ,  16 ]. There is 
also excellent evidence that the use of IUDs is not 
associated with increased risk of pelvic infl am-
matory disease (PID) in the general population 
[ 17 ]. Because of their safety and excellent effec-
tiveness, IUDs can be recommended as fi rst line 
in women with a history of transplantation. 

 When initiating an IUD in women with a his-
tory of transplantation, there are several issues to 
consider. One is whether to screen for  N. gonor-
rhoeae  and  Chlamydia  prior to insertion. There is 
no data to guide pre-IUD  N. gonorrhoeae  and 
 Chlamydia  screening in women with a history of 
transplant. Providers can look to existing guide-
lines from the CDC, which does not require 
screening in low-risk women, and allows for 
screening at the time of insertion in women 
for whom screening is indicated [ 18 ]. Concerns for 
safety should be balanced with the potential 
for loss to follow-up when a multi-visit protocol 
is required for IUD insertion. As urine  N. gonor-
rhoeae  and  Chlamydia  screening is now 
 considered a standard alternative for testing when 
a pelvic examination is not being performed, and 
since transplant patients have labs checked often, 
it is reasonable to suggest urine  N. gonorrhoeae  

and  Chlamydia  testing, if indicated, prior to her 
contraceptive visit if screening is indicated. 

 A second issue is whether to provide antibi-
otic prophylaxis at the time of insertion. A meta- 
analysis found a low absolute risk of infection 
with or without antibiotic administration, and no 
decrease in the risk of PID with antibiotic admin-
istration, at the time of IUD insertion (OR 0.89 
[95 % confi dence interval 0.53–1.51]) [ 19 ]. This 
has not been specifi cally evaluated in an immu-
nosuppressed population. Nevertheless, we do 
not recommend the use of antibiotic prophylaxis 
prior to IUD insertion. 

 The choice of hormonal vs. copper IUD can 
be made by the woman; no one type of IUD has 
been shown to be preferable based on transplant 
history. Noncontraceptive benefi ts of the 
levonorgestrel- containing IUD are relevant in 
transplant patients as well.  

    Subdermal Etonogestrel Implant 
 There are no published reports of the subdermal 
etonogestrel (ENG) implant used in women with 
a history of transplantation. Based on the safety 
profi le of other progestins, combined with its 
very high effi cacy, the ENG subdermal implant 
should be ideal for use in a transplant popula-
tion. There is no evidence regarding the pharma-
cokinetic profi le of long-acting subdermal 
implants in women taking transplant medica-
tions. Studies of interactions between the etono-
gestrel implant and other drugs metabolized in 
the CYP450 pathway are also limited. The 
authors of a published report of two cases of 
pregnancy with concomitant use of etonogestrel 
implant and efavirenz, an antiretroviral drug 
that is also a CYP450 inducer, suggest that the 
interaction may lead to a higher likelihood of 
contraceptive failure in the late second and third 

   Table 9.2    Summary of LARC use reported in the medical literature to date   

 Authors  Year  N  IUD type  Location  Findings 

 Zerner et al.  1981  2  Copper 7  USA  Two pregnancies 
 Fong and Singh  1999  1  Levonorgestrel  Singapore  Successful treatment of uterine myomas 
 Xu et al.  2011  178  Not specifi ed  China  No pregnancies 
 Bahamondes et al.  2011  12  Levonorgestrel  Brazil  No pregnancies; 1 infection in sample 

of 636 (mixed transplant and non-transplant) 
 Ramhendar and Byrne  2011  11  Levonorgestrel  Ireland  No pregnancies or pelvic infection 
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years of implant use [ 20 ]. Given this limited yet 
concerning data, it is diffi cult to make a recom-
mendation regarding the use of the etonogestrel 
subdermal implant at the current time. 

 There is no need for a pelvic exam or a sexu-
ally transmitted infection (STI) screening prior to 
implant insertion, though these evaluations may 
be indicated for other reasons.  

    Depot Medroxyprogesterone 
Acetate (DMPA) 
 This highly effective method of contraception is 
preferred by many patients, particularly those 
with chronic diseases, for its ease of use, lack of 
estrogen, and high rate of amenorrhea. There are 
no published reports of its use in a transplant 
population. Notably, there is a “black box” warn-
ing from the FDA concerning the bone effects of 
DMPA with long-term use. This has been widely 
discredited by family planning experts due to the 
reversible nature of these bone changes in adult 
women [ 21 ]. However, this may merit additional 
consideration after transplantation. 

 Renal osteodystrophy, defi ned as disturbances in 
mineral metabolism combined with adynamic bone 
disease, is an important cause of morbidity and 
decreased quality of life for patients with chronic 
kidney disease—the leading cause of transplanta-
tion (see Fig.  9.1 ) [ 22 ]. Additionally, transplant 
patients are often on lifelong glucocorticoid ther-
apy, which is the most common form of secondary 
osteoporosis. Fracture risk is related to both dose 
and duration of therapy, and can occur at higher 
bone mineral density (BMD) levels than women 
with postmenopausal osteoporosis [ 23 ]. Thus, there 
is a concern that the bone effects of DMPA may not 
be transient in a transplant population. For this rea-
son, a thorough discussion of the risks and benefi ts 
of this method should be undertaken prior to ini-
tiation of DMPA, and other methods—LARC in 
particular—should be considered.  

    Combined Hormonal 
Contraception (CHC)  
 Combined hormonal contraception (CHC), 
including pill, patch, and ring, has been studied 
in small series of transplant patients. In a patient 
on multiple medications, there are two theoretical 
concerns—one is the effect of CHC on serum 

levels of transplant medications, and the other is 
effects of concomitant medications on the effi -
cacy of CHC. This is briefl y discussed in a previ-
ous section of this chapter. Data are limited, and 
studies have not been powered to address contra-
ceptive effectiveness in a transplant population. 

 One study of 26 renal transplant patients 
showed overall favorable effects of CHC use, 
with improved hematocrit, no pregnancies, and 
no reported ovarian cyst formation after 
18 months of use [ 24 ]. However, several women 
in this series required adjustment of their antihy-
pertensive medications, and there was one case of 
deterioration of liver function in a previously 
stable patient over 10 years post-transplant. 
A similar study from the same group included ten 
renal transplant patients using the transdermal 
patch, and had similar favorable results [ 25 ]. 
A retrospective study of 15 liver transplant 
patients using combined oral contraceptives 
(COCs) noted no changes in liver function, glu-
cose metabolism, blood pressure, or BMI. There 
were no cases of rejection in this small retrospec-
tive study [ 26 ]. Lastly, the contraceptive vaginal 
ring has been described in a prospective group of 
17 renal and liver transplant patients, in which 
there were no cases of rejection or need to change 
immunosuppressive medication, and no cases of 
contraceptive failure [ 27 ]. These small studies 
provide some reassurance of use of combined 
hormonal methods in a transplant population, but 
reinforce the need for caution when using these 
methods in women with other comorbidities such 
as hypertension. 

 Additionally, these methods are adding 
another medication to a transplant patient’s 
already intensive medication regimen. Many 
patients in this population are very compliant and 
the addition of a daily pill is easily incorporated. 
On the other hand, many patients will desire to 
avoid an additional daily medication. In a patient 
with stable graft function, and continued close 
follow-up with a transplant team, CHC methods 
are reasonable, and may be preferable due to 
their favorable side effect profi le. However, the 
estrogen-related risks combined with a 9 % 
typical- use failure rate may make them less than 
optimal in patients in whom pregnancy should be 
planned [ 28 ]. 
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 When initiating CHC methods, there is no 
need for pelvic exam or STI testing, although a 
gynecologic offi ce visit is a prudent time to per-
form these if indicated. If a patient’s graft is func-
tioning well, there is no need for serum chemistries 
to be performed prior to starting medications. 
If there is a question of graft function, communi-
cation with a patient’s transplant team can help to 
ascertain the need for laboratory screening while 
taking combined hormonal methods.  

   Progestin-Only Pill (POP) 
 The use of POPs has not been described in a 
transplant population. There is concern for 
decreased effectiveness due to the need for strict 
compliance since POPs need to be taken at the 
same time every day. This may be less of a bur-
den in a highly compliant transplant patient, and 
so this should be assessed on an individual basis. 
For patients who prefer pills, yet have estrogen- 
related contraindications, POPs may be an option.   

    Emergency Contraception 

 According to the USMEC, emergency contracep-
tion is considered category 1 for all medical 
conditions. All patients with transplantation, par-
ticularly those using daily or behavior-based 
methods of contraception, should be considered 
candidates for advanced provision of emergency 
contraception, and instructed on its use. A single 
dose of emergency contraception is unlikely to 
interfere with antirejection medications and, as 
they do not contain estrogen, should not change a 
patient’s thromboembolic risk.  

    The Importance of Dual Protection 
with Barrier Methods 

 The manufacturers of several antirejection medi-
cations recommend that the patient avoid preg-
nancy, and in the case of mycophenolate mofetil, 
the manufacturer specifi es that women should 
use sterilization, IUD, or a combination of two 
less effective forms of contraception (such as 
COCs with condoms) prior to initiation of  therapy 

[ 28 ,  29 ]. For this reason, barrier methods should 
be recommended to most patients with transplant 
as a second method of contraception. While dual 
protection would ideally be initiated in the preop-
erative period, this is not always practical due to 
the unscheduled nature of many transplants. 
Contraceptive methods should be initiated as 
soon as possible post-transplant due to the possi-
bly rapid resumption of ovulation. Used alone, 
barrier methods are not ideal contraceptive meth-
ods for women with transplantation given the 
high typical-user failure rate of 18 % [ 30 ].  

    Fertility Awareness Methods 

 This method of contraception is often seen as 
“safe” by transplant care providers due to its lack 
of drugs with potential interaction. While this 
method can be practiced with success among 
dedicated patients, there are several potential 
concerns. First, transplant patients may not have 
regular menstrual cycles due to underlying 
chronic illness or graft dysfunction. Regular 
cycles are required to practice this method effec-
tively. Second, it is unclear what effect chronic 
immunosuppression and glucocorticoid therapy 
have on cervical mucus or basal body tempera-
ture monitoring, and thus their ability to reliably 
predict ovulation. Lastly, a behavior-based 
method with a high typical user failure rate 
(24 %) is not optimal for patients who have 
undergone transplantation or are taking terato-
genic medications [ 27 ]. 

 Fertility awareness methods are not discussed 
in detail here. Broadly, these can be grouped into 
calendar methods and ovulatory methods. 
Detailed instruction should be provided if this 
method is chosen.   

    Research Gaps 

 As this chapter shows, study of contraceptive use in 
a transplant population has been limited to IUD and 
combined hormonal methods, and largely limited to 
case series. There is also limited data on the inci-
dence of unplanned pregnancy and contraceptive 
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use among transplant patients in the USA. The 
method of action of the IUD in an immunosup-
pressed uterus is unknown, but theoretically should 
be the same as in an immunocompetent uterus. The 
relatively high number of patients in the IUD stud-
ies provides reassurance of their safety, and the next 
step should be identifi cation of barriers to increased 
IUD use in a transplant population. There are no 
studies of the progestin-only pill or injection or the 
contraceptive subdermal implant in a transplant 
population.  

    Conclusion 

 Women with end organ failure who undergo solid 
organ transplantation are in need of highly effec-
tive contraception. In particular, IUDs are 
 recommended as fi rst line in women with a his-
tory of transplantation, due to their superior 
effectiveness and safety. Unfortunately, negative 
attitudes persist regarding the use of IUDs among 
transplant care providers, as evidenced by the 
2005 AST consensus statement. Much like wom-
en’s health providers after the reintroduction of 
IUDs following the Dalkon Shield recall in the 
1990s, transplant care physicians will need to 
overcome bias in order to improve LARC uptake 
among women with transplantation.     
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           Introduction 

 Until recently, contraceptive research has generally 
excluded women over 130 % of ideal body 
weight. Given that more than half of the popula-
tion of the USA is now overweight or obese, it 
has become a public health necessity to address 
the use and safety of contraception in obese 
women. The aim of this chapter is to review data 
on the effi cacy, pharmacokinetics, and safety 
of modern methods of contraception in obese 
women, and in women undergoing bariatric sur-
gery. We also address the effect of these contra-
ceptive methods on lipid profi les. 

 Other health conditions associated with obe-
sity, such as diabetes, are reviewed elsewhere in 
this textbook. Review of condoms, diaphragms, 
withdrawal and fertility awareness are not 
addressed in this chapter, as there is no physio-
logical reason that these methods should 
 function differently in obese women. The 
exceptions to this are that placement of a dia-
phragm may be more diffi cult with extreme 
obesity, and women prone to irregular men-
strual cycles or oligomenorrhea will be less suc-
cessful with fertility awareness. Like all women, 
obese women wishing to avoid pregnancy 

should be encouraged to use the best methods 
for preventing pregnancy, either long-acting 
reversible or permanent methods.  

    Epidemiology 

 The incidence of obesity is increasing rapidly 
throughout the world, and has become a modern 
day epidemic. The incidence of obesity among 
women of reproductive age doubled in the USA 
between 1980 and 2004, and has tripled in sev-
eral European nations over the same time frame. 
Obesity now affects 34 % of reproductive age 
women in the USA and 12 % in Western Europe, 
and continues to rise, with nearly 300 million 
women affected by obesity as of 2008 [ 1 ,  2 ] 
(Fig.  10.1 ). Less developed nations are also 
affected, with obesity rising especially in urban 
areas [ 3 ].

   Obesity is defi ned by the World Health Organi-
zation (WHO) as a body mass index (BMI) 
over 30 kg/m 2 ; this can be further subdivided 
(Table  10.1 ). Some health outcomes vary by 
degree of obesity, so these classifi cations are used 
in this chapter if the information varies by BMI.

       Health and Pregnancy in the Obese 

 Women and men affected by obesity are more 
likely to experience cardiovascular disease, type 
2 diabetes, osteoarthritis, thromboembolic dis-
ease, and cancer. Obesity has become the fi fth 
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leading cause of mortality worldwide [ 2 ]. Obesity 
is associated with a hyperestrogenic state due 
to the peripheral conversion of androstenedione to 
estrone and estradiol within adipose tissue. This 
aromatase reaction is directly related to BMI [ 4 ]. 
Likewise, increased incidence of oligoovulation 
and anovulation among obese women contribute 
to this hyperestrogenic state, which increases the 
risk of abnormal uterine bleeding, endometrial 
hyperplasia, and endometrial cancer. 

 In obese women who become pregnant, the 
large prospective multicenter FASTER trial 
(First and Second Trimester Evaluation of Risk) 
demonstrated increased risk of gestational hyper-
tension, diabetes, preeclampsia, anesthesia com-
plications, and an increased rate of cesarean 

delivery (33.8 % for obese, and 47.4 % for 
 morbidly obese compared to 20.7 % for normal 
weight) [ 5 ]. Fetal complications are also increa sed, 
including a higher risk of unexplained  stillbirth, 
fetal growth restriction, neural tube defects, and an 
increase in childhood obesity [ 6 – 8 ]. Finally, obese 
women are less likely to return to pre-pregnancy 
weight following a pregnancy, compounding their 
weight-associated problems [ 8 ].  

    Bariatric Surgery 

 Bariatric surgery is the most effective weight loss 
approach for those with morbid obesity. In addi-
tion to weight loss, it has been shown to improve 
glucose homeostasis, hypertension, hyperlipid-
emia, sleep apnea, and even to decrease mortality 
compared to obese controls [ 9 ]. Bariatric surgery 
may be indicated for obese women with class III 
obesity, and with class II obesity accompanied 
by serious coexisting health conditions. The inci-
dence of bariatric surgery has increased drama-
tically over the past two decades, and women 
account for 83 % of bariatric procedures in 
reproductive- aged adults [ 10 ]. 

Prevalence of obesity (%)
<10
10-19.9
20-20.9
>30
Data not available
Not applicable

  Fig. 10.1    Prevalence of obesity, females ages 20+, age 
standardized, as of 2008. Reproduced with permission 
from World Health Organization, Public Health 

Information and Geographic Information Systems (GIS) 
2011.   http://gamapserver.who.int/mapLibrary/Files/Maps/
Global_Obesity_Females_2008.png           

    Table 10.1    Weight classifi cation by body mass index 
(BMI)   

 Classifi cation of weight  BMI (kg/m 2 ) 

 Underweight  <18.5 
 Normal weight  18.5–24.9 
 Overweight  25.0–29.9 
 Class I obesity  30–34.9 
 Class II obesity  35.0–39.9 
 Class III obesity  >40.0 
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 Surgical techniques used today are generally 
minimally invasive, and mortality from the proce-
dures is less than 1 %. Bariatric procedures can 
be classifi ed into restrictive or malabsorptive. 
Malabsorptive procedures such as Roux-en-Y gas-
tric bypass are intended to decrease absorption 
of calories by shortening the functional length of 
small intestine. This is the most common  procedure 
performed in the USA and may impair orally 
administered drugs, like oral contraceptives. 

 The majority of weight loss and postoperative 
complications occur within 12–24 months, and 
the consensus opinion is that women should 
avoid pregnancy during this time frame due to 
concern for negative fetal effects from nutritional 
changes. The American College of Obstetricians 
and Gynecologists (ACOG) also supports a delay 
of 12–24 months between bypass surgery and 
conception [ 6 ].  

    Contraception, Risk of Pregnancy 
and Obesity 

 Contraception has always been based on a 
 “one-size- fi ts all” approach, but as previously 
mentioned, little is known regarding the interac-
tion between obesity and contraception. Although 
more data is being accrued, controversy sur-
rounding effi cacy still remains. The risk of 
 pregnancy depends on several factors, including 
baseline fecundity, frequency of intercourse, and 
use of contraception. Although obese women are 
more likely to experience ovulatory dysfunction, 
and may have a slightly lower baseline fecundity 
than normal weight women [ 11 ,  12 ], sexual behav-
ior, including frequency of intercourse, number of 
lifetime sexual partners, age at coitarche, and 
 sexual orientation, does not seem to vary by BMI 
[ 13 ,  14 ]. 

 Obese women access health care, including 
contraceptive services, less frequently, regardless 
of insurance status [ 15 ]. They have been shown 
to rely more often on less effective methods such 
as condoms or withdrawal, or may not use con-
traception at all due to a decreased perception of 
fertility risk [ 13 ]. Obese women under 30 were 
four times as likely as normal weight women 

to report having an unintended pregnancy or 
 abortion [ 13 ]. These data emphasize the impor-
tance of improving uptake of reliable contracep-
tion among obese women.  

    Contraceptives of Superior Effi cacy 

    Intrauterine Devices 

    Overview 
 This section addresses the three intrauterine 
devices (IUDs) approved by the US Food and 
Drug Administration (FDA). These IUDs include 
the levonorgestrel intrauterine device (LNG- 
IUD) (Mirena, Bayer Healthcare Pharmaceuticals, 
Wayne, NJ, USA), the copper T380A (copper 
IUD) (ParaGard, Teva, Israel), and a new smaller 
LNG-IUD approved in 2013 (Skyla, Bayer 
Healthcare Pharmaceuticals, Wayne, NJ, USA). 
This smaller LNG-IUD has just entered the US 
market, and there is insuffi cient data on its use in 
obese populations to review separately in this 
chapter. 

 The LNG-IUD was fi rst approved for use in 
Europe in the early 1990s, and was fi rst marketed 
in the USA in 2001. The primary mechanisms of 
action include a sterile infl ammatory response 
that is toxic to sperm, alterations in the viscosity 
of cervical mucus, and endometrial suppression. 
Ovulation is not reliably suppressed and there-
fore this is not one of its primary mechanisms of 
action. It is approved in the USA for 5 years of 
use [ 16 ]. It is highly effective with a failure rate 
of 0.2 % over the fi rst year of use. 

 The copper T380A contains copper wire 
wrapped around the stem and arms of the poly-
ethylene device. Mechanisms of action include 
changes in sperm and ova motility, as well as 
development of a sterile infl ammatory response 
which is hostile to sperm. It is approved for 
10 years of use with a failure rate 0.6 % women 
over the fi rst year of use, and 1.9 % over 10 years, 
comparable to sterilization [ 16 ]. 

 The smaller LNG-IUD (Skyla) contains 
13.5 mg of levonorgestrel and has similar mecha-
nisms of action as the original device (Mirena). It 
is approved for 3 years of use with a cumulative 
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3-year pregnancy rate of 0.9 %. It was released in 
the USA in 2013, and there is insuffi cient data on 
use in obese populations to review here.  

    Use and Effi cacy in Obese Populations 
 IUDs provide long lasting, effective contracep-
tion regardless of a woman’s body weight. As an 
IUD’s mechanism of action is unrelated to 
 systemic hormone levels or ovulation suppres-
sion, their effi cacy in obese women should be 
unaffected by body composition. The Contra-
ceptive CHOICE project showed overall failure 
rates of IUDs (LNG-IUD and Copper T com-
bined data) to be less than one pregnancy per 100 
woman years, with no difference in effi cacy 
between women of differing BMIs [ 17 ]. This 
data is based on a sample of nearly 6,000 woman-
years of use, approximately 27 % of whom were 
overweight and 35 % obese. 

 IUDs require placement by a trained provider. 
Obesity can make visualization of the cervix 
and determining uterine position diffi cult for 
 intrauterine procedures including IUD place-
ments. Optimizing chances for a successful 
placement can be aided through speculum choice, 
longer instruments, and retraction of vaginal side 
walls [ 18 ]. Additionally, providers should be 
aware of their exam table weight restrictions 
and have access to a bariatric exam table if 
needed.  

    Pharmacokinetics 
 The LNG-IUD contains 52 mg of levonogestrel, 
which is released into the endometrial cavity ini-
tially at a rate of 20 mcg/day and then decreases 
to a mean of 11 mcg/day after 5 years [ 19 ]. BMI 
is negatively correlated with plasma levels 
(Table  10.2 ), but this does not affect the bleeding 
pattern experienced, nor are plasma levels related 
to contraceptive effi cacy [ 20 ]. It is theorized that 
plasma levels may have some effect on side 
effects, including acne, headache, and mood 
changes; however, pharmacologic studies have 
not examined this relationship to date.

   The copper IUD acts locally within the endo-
metrium and its contraceptive effect is not based 
on systemic pharmacokinetics.  

    Safety and Adverse Events 
 No studies have identifi ed a difference in the 
safety profi le or adverse events experienced by 
obese as compared to normal BMI IUD users.  

    Obesity-Related Issues 
   Weight Gain 
 Neither the LNG-IUD nor the copper IUD appear 
to be associated with a risk of weight gain regar-
dless of the baseline weight of the user (normal, 
overweight, or obese), but women may experience 
an increase in weight related to aging during long-
term IUD use (0.5–1 kg/year) [ 21 ,  22 ].  

   Hyperlipidemia 
 The LNG-IUD appears to have no signifi cant 
effect on lipid metabolism in normal weight 
women, but small reductions have been reported 
in total cholesterol (TC) and low density lipopro-
teins (LDL), with trends towards increased high 
density lipoproteins (HDL) [ 23 ]. Apolipoproteins 
A and B appear to remain stable with LNG-IUD 
use [ 23 ]. Hyperlipidemia is not a contraindica-
tion for LNG-IUD or copper IUD use [ 24 ]. Of 
note, the LNG-IUD is given a category 2 rating 
(advantages generally outweigh the theoretical or 
proven risks) by the Centers for Disease Control 
and Prevention’s US Medical Eligibility Criteria 
for Contraceptive Use (USMEC) for its progestin 
content for women with known hyperlipidemias.  

   Menstrual Problems 
 Obese women commonly experience menstrual 
irregularities such as abnormal uterine bleeding, 
oligomenorrhea, secondary amenorrhea, or poly-
cystic ovarian syndrome (PCOS) [ 25 ,  26 ]. The 
LNG-IUD offers the non-contraceptive benefi t of 

   Table 10.2    BMI has a negative correlation with LNG 
plasma levels in users of the LNG-IUD ( p  = 0.012). This 
does not correlate with contraceptive effi cacy a    

 BMI (kg/m 2 )  LNG plasma level (pg/mL) (SD) 

 <20.0  165 (57) 
 20.0–24.9  152 (59) 
 25.0–29.9  141 (64) 
 >30.0  119 (43) 

   a Created with from data from [ 20 ]  
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signifi cantly reducing menstrual bleeding, and 
about half of users will become amenorrheic by 
2 years of use. Similar rates of amenorrhea have 
been reported in obese populations [ 4 ].  

   Endometrial Hyperplasias 
 All IUDs are associated with a decreased risk 
of endometrial cancer [ 27 ]. For copper IUDs, 
the causality of this relationship is unclear, but 
decreased cancer risk may be related to the 
chronic sterile infl ammatory state induced by the 
copper IUD. Data are more clear for the LNG- 
IUD, which has been shown to reverse simple 
(benign) endometrial hyperplasia in over 90 % of 
cases, and over 65 % of atypical cases (endome-
trial intraepithelial neoplasia) [ 4 ,  28 ,  29 ]. It can 
also be used for endometrial protection in women 
at risk of developing hyperplasia from oligoovu-
lation or anovulation [ 29 ]. The LNG-IUD may 
be a particularly good choice for contraception 
in obese women due to this signifi cant non- 
contraceptive benefi t [ 24 ].  

   Bariatric Surgery 
 Women undergoing bariatric surgery may experi-
ence increased fertility postoperatively, and pro-
viding effective contraception is crucial to help 
them avoid pregnancy in the fi rst 2 postoperative 
years [ 6 ,  30 ,  31 ]. Intrauterine contraception 
offers several advantages to women undergoing 
bariatric surgery. IUDs provide effective, long- 
lasting contraception during the perioperative 
and postoperative periods when conception is not 
advised, with effectiveness that does not vary by 
weight [ 17 ]. The type of bariatric surgery is also 
unrelated to effectiveness, as oral absorption is 
not required for contraceptive function. The cur-
rently available IUDs do not contain estrogen and 
therefore can be used in the perioperative period 
without affecting the risk of venous thrombosis. 
Some authors have proposed placing IUDs at the 
time of bariatric surgery to optimize the technical 
issues with placing IUDs in women with severe 
obesity [ 25 ]. IUDs are well accepted among 
 bariatric surgery populations. In one study of 
adolescents undergoing bariatric surgery who 
received preoperative contraceptive counseling, 

92 % selected the LNG-IUD for contraception 
when placement was offered concurrently with 
the bariatric surgery procedure [ 25 ].   

    Recommendations 
 Intrauterine devices are considered safe with 
unrestricted use (category 1) for obese women 
(Table  10.3 ) and women undergoing bariatric 
surgery (Table  10.4 ), and both IUDs offer 
 non- contraceptive benefi ts to this population. 
Hyperlipidemia is not a contraindication for IUD 
use. IUDs should be considered a fi rst-line con-
traceptive choice for all women, no matter their 
weight.

         Etonogestrel Contraceptive Implant 

   Overview 
 The etonogestrel contraceptive implant (Implanon/
Nexplanon, Merck, Whitehouse Station, NJ, USA) 
is the only form of implantable contraception cur-
rently approved in the USA. As is typical of phase 
II and III clinical trials, studies of the etonogestrel 
(ENG) implant did not include women over 130 % 
of ideal body weight [ 32 ,  33 ]. This section reviews 
the available data on the use of the ENG implant in 
obese women and women undergoing bariatric 
surgery.  

   Use and Effi cacy in Obese Populations 
 To date, no studies have primarily addressed 
 contraceptive effi cacy of the ENG implant in 
overweight and obese women. However, a sec-
ondary analysis of the contraceptive CHOICE 
project examined the ENG implant failure rates 
in overweight and obese women over 3 years of 
use [ 17 ]. Of 1,168 contraceptive implant users, 
28 % were overweight (see Table  10.1 ) and 35 % 
were obese. They reported one pregnancy in 
1,377 woman years of use, which occurred in an 
obese woman (BMI 30.7 kg/m 2 ). This pregnancy 
occurred 4 days after device insertion and was 
likely an unrecognized early pregnancy at the 
time of insertion rather than a true method  failure. 
Cumulative implant failure over 3 years was 0.00 
per 100 woman years for normal and overweight 
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women, and 0.23 per 100 woman years in obese 
women. This study provides evidence that there 
is not a clinically signifi cant variance in effi cacy 
of the ENG implant by BMI.  

   Pharmacokinetics 
 In normal weight women, the implant releases 
60–70 mcg of ENG/day in the fi rst 6 weeks of 
use, and progressively declines to about 30 mcg/
day by the third year of use [ 34 ,  35 ]. Serum con-
centrations of ENG are effective to inhibit ovu-
lation (the primary mechanism of action of the 
implant) within 24 h of insertion, and reach 
peak concentration on day 4 after placement 
(813 pg/mL). Serum concentrations decline over 
time (1 year: mean 196 pg/mL [range 150–261], 
3 years: mean 156 pg/mL [range 111–202]) 
[ 34 ,  36 ]. 

 Plasma ENG concentration has been shown 
to have an inverse relationship to body weight in 
users of the subdermal implant [ 35 ]. A small 
study ( n  = 13) followed a group of obese women 
over 6 months (median BMI 41, range of 33–52) 
[ 37 ]. Plasma concentrations of ENG were on 
average 47.6 % lower than in normal weight 
controls, with projected plasma concentrations 
calculated for 1, 2, and 3 years of 133 pg/mL, 
102 pg/mL, and 98 pg/mL, respectively 
(Fig.  10.2 ) [ 37 ].

   In pharmacodynamics studies of normal 
weight women, ovulation is inhibited in 97 % of 
patients when the ENG serum level is greater 
than 90 pg/mL. With serum levels <90 pg/mL, 
ovulation was reported in up to 50 % of women 
[ 38 ]. These women may still have some contra-
ceptive benefi t from secondary effects of cervical 

mucus thickening, but contraceptive effi cacy may 
be decreased. With serum levels projected near 
90 pg/mL by year 3 in some obese women, there 
is theoretical concern that contraceptive effi cacy 
may decrease by the third year of use in this pop-
ulation [ 37 ]. Increased failure rate in year 3 in 
obese women has not been demonstrated in any 
clinical studies. More research is needed to deter-
mine if this is a true clinical risk.  

   Safety and Adverse Events 
 No studies have identifi ed a difference in the 
safety profi le or adverse events experienced by 
obese as compared to normal BMI ENG implant 
users.  

   Obesity-Related Issues 
   Weight Gain 
 Self-perception of weight gain by women appears 
greater than the actual weight gain documented 
during implant use. In one trial of normal weight 
users, 12 % reported weight gain and 2.3 % cited 
weight gain as reason for discontinuation [ 39 ]. 
The actual amount of mean weight gain has been 
reported at 1.6 kg over 3 years in normal weight 
women, with a mean increase in BMI of 0.8 kg/
m 2  [ 36 ,  40 ]. Likewise, in the Contraceptive 
CHOICE Project, weight gain in a study popula-
tion including overweight and obese women was 
2.1 ± 6.7 kg over 12 months. Importantly, after 
adjusting for race, this amount of weight gain 
was not signifi cantly higher than that observed 
with the copper IUD (0.2 ± 5.1 kg) [ 22 ]. Weight 
gain with these long- term contraceptive methods 
appears more age- associated rather than a contra-
ceptive-related effect [ 21 ].  

     Table 10.4    USMEC guidelines for women with a history of bariatric surgery   

 Guidelines for Obese 
Women (BMI > 30 kg/m 2 ) 

 Cu-IUD/
LNG-IUD 

 ENG 
implant  DMPA 

 Combined (OCPs, 
patch ring)  Oral EC  Condom  Diaphragm/cap 

 Restrictive procedures  1  1  1  1  1  1  1 
 Malabsorptive procedures  1  1  1  1 (patch, ring) 

3 (OCPs) 
 1  1  1 

  The WHO and UKMEC do not address bariatric surgery 
 Key: 1 = A condition for which there is no restriction for use. 2 = A condition for which the advantages of using the 
method generally outweigh the theoretical or proven risks. 3 = A condition for which the theoretical or proven risks 
usually outweigh the advantages of using the method. 4 = A condition that represents an unacceptable health risk if the 
contraceptive method is use  
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   Hyperlipidemia 
 Several studies have examined the effect of the 
ENG implant on serum lipid profi les among nor-
mal weight women without baseline hyperlipid-
emia. These studies have demonstrated a mild 
decrease in TC, LDL, and HDL cholesterol over 
2 years of use, with small, clinically insignifi cant 
effects on triglyceride (TG) levels [ 41 – 43 ]. A small 
study of eight obese women (BMI >30) showed 
no change in TC, HDL, LDL or triglycerides 
(TG) over 6 months of implant use [ 44 ]. 

 Most regulatory agencies rate the ENG 
implant as category 2 (benefi ts generally out-
weigh proven or theoretical risks) for hyperlipid-
emia based on DMPA studies, not ENG implant 
studies, where HDL was reduced (Table  10.5 ). 
The reduction in HDL reported in ENG implant 
users is variable and likely not clinically signifi -
cant, with all subjects remaining in the normal 
range throughout implant use [ 42 ]. Further stud-
ies are needed to clarify whether the ENG implant 
alters lipid profi les in women with baseline 
hyperlipidemia.

       Bariatric Surgery 
 As the ENG implant does not require oral absorp-
tion, malabsorptive bariatric surgery procedures 
should not affect drug delivery. However, weight 
loss and other metabolic changes following bariat-
ric surgery can be dramatic, and there is a paucity 
of data on the pharmacokinetics of the ENG 
implant in women following bariatric surgery or 
rapid weight loss. A case report of three patients 
using the ENG implant before and after bariatric 
surgery via Roux-en-Y procedure provides most 
of the available data [ 45 ]. In this study, serum 
ENG concentrations were measured at the time of 
bariatric surgery (2 months after implant place-
ment), and again at 3 and    6 months postopera-
tively. At the time of bariatric surgery, serum 
concentrations of ENG were lower than those 
reported in normal weight historical controls, 
which is consistent with prior data that serum lev-
els may be lower in obese women [ 35 ]. Serum 
concentrations of ENG decreased for all three 
women over time along with weight loss. The low-
est serum concentration reported was 125 pg/mL 
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  Fig. 10.2    Changes in etonogestrel plasma concentration 
over 6 months in obese and normal weight users of the 
ENG implant. Plasma concentrations in obese women at 
all time points were lower than normal weight controls. 
Reprinted from Am J Obstet Gynecol, 207/2, Mornar S, 

Chan L-N, Mistretta S, Neustadt A, Martins S, Gilliam M, 
Pharmacokinetics of the etonogestrel contraceptive 
implant in obese women, 110.e1–110.e6, Copyright 2012, 
with permission from Elsevier       
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in one woman at 8 months after insertion, at a 
weight of 130 kg (following 42 kg weight loss). 
However, one of the other women with very simi-
lar preoperative and postoperative weight had 
serum levels that remained therapeutic and over 
200 pg/mL throughout the 6-month study. This 
suggests that drug elimination rate may play as 
important a role as volume of distribution in the 
pharmacokinetics of the ENG implant, such that 
pharmacokinetics and effi cacy cannot be pre-
dicted by BMI alone.  

   Recommendations 
 All contraceptive eligibility criteria currently 
recommend the ENG implant as category 1 for 
obesity (see Table  10.3 ) and for women under-
going bariatric surgery (see Table  10.4 ). ACOG 
especially encourages progestin-only methods 
such as the implant for obese women due to the 
increased baseline risk of thromboembolism 
from obesity and the additional risk of estrogen 
exposure with combined contraceptive methods 
[ 24 ]. Women experiencing co-morbidities from 
obesity including hyperlipidemia, vascular dis-
ease, or who have multiple cardiovascular risk 
factors are uniformly given category 2 rating 
for the ENG-implant despite minimal evidence 

for any adverse effect in these populations. 
Further research is needed among women with 
these conditions.   

    Permanent Contraception 

   Overview 
 Female sterilization is utilized by one in three 
women worldwide, and over 600,000 tubal steril-
ization procedures are performed each year in the 
USA [ 46 ]. There are scant data on effi cacy and/or 
complications in obese populations, but these 
mechanical methods of tubal occlusion should be 
unaffected by body weight. However, the act of 
performing these procedures may be more chal-
lenging in an obese woman. It is important to con-
sider that LARC methods offer equivalent, if not 
superior, effi cacy to sterilization and should be 
offered to any woman considering a sterilization 
procedure [ 47 ,  48 ]. Additionally, vasectomy 
remains more effective and less invasive than 
female sterilization procedures, and couples 
should be counseled on this option, but vasectomy 
is not addressed here specifi cally. In this section 
we review available data on the most common 
methods of female sterilization in obese women.  

     Table 10.5    Recommendations for the use of contraception in women with hyperlipidemia   

 Guidelines for known 
hyperlipidemias 

 Cu-IUD/
LNG-IUD 

 ENG 
implant  DMPA 

 Combined 
(OCPs, 
patch ring)  Oral EC  Condom  Diaphragm/cap 

 United States Medical 
Eligibility Criteria (Center for 
Disease Control) 2010 

 2  2  2  2/3 a   Not 
rated 

 1  1 

 Medical Eligibility Criteria for 
Contraceptive Use (World 
Health Organization) 2009 

 1/2  2  2  2/3 a   Not 
rated 

 1  1 

 UK Medical Eligibility Criteria 
for Contraceptive Use (Royal 
College of Obstetricians and 
Gynaecologists, Faculty of 
Sexual and Reproductive 
Health Care) 2009 

 1/2  2  2  2/3 a   1  1  1 

  Key: 1 = A condition for which there is no restriction for use. 2 = A condition for which the advantages of using the 
method generally outweigh the theoretical or proven risks. 3 A condition for which the theoretical or proven risks usu-
ally outweigh the advantages of using the method. 4 = A condition that represents an unacceptable health risk if the 
contraceptive method is use 
  a Although some types of hyperlipidemias are risk factors for vascular disease, the category should be assessed accord-
ing to the type, its severity, and the presence of other cardiovascular risk factors  
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   Interval Laparoscopic Sterilization 
 The largest study of sterilization to date, the 
United States Collaborative Review of 
Sterilization (CREST), was completed between 
1978 and 1987. This study did not include BMI/
weight in their analysis of effi cacy by method of 
sterilization, and no studies since have examined 
rates of sterilization failure by method in obese 
women [ 48 ]. In the absence of data to the con-
trary and no biologic plausibility, the effi cacy is 
assumed to be the same in women of varying 
BMI [ 48 ,  49 ]. 

 A secondary analysis of CREST evaluated 
risk factors for complications in interval steriliza-
tion procedures [ 50 ]. In this analysis, 13.6 % of 
9,475 women undergoing interval sterilization 
met criteria for obesity. The overall risk of com-
plications (including febrile morbidity, 
 transfusion, reoperation, rehospitalization, con-
version to laparotomy) was 1–2 %. Obesity was a 
risk factor associated with an increased risk of 
complications (adjusted odds ratio 1.7 [95 % CI, 
1.2–2.6]), along with diabetes, general anesthe-
sia, and previous abdominal or pelvic surgery. 
Application of this data is limited today in that 
many of these procedures were performed via 
mini-laparotomy, rather than laparoscopy. 
Obesity is known to increase surgical risks 
including wound infection and venous thrombo-
sis during laparotomy. Laparoscopic procedures 
minimize these risks and many recent studies 
suggest no increased rate of conversion to lapa-
rotomy or other complications in obese versus 
nonobese women undergoing laparoscopy [ 51 ]. 
With modern laparoscopic techniques, complica-
tions of interval sterilization may no longer be 
increased in obese women.  

   Hysteroscopic Sterilization 
 Hysteroscopic sterilization was introduced in the 
USA in 2002 with the FDA approval of a nickel- 
titanium coil microinsert (Essure, Bayer 
Healthcare Pharmaceuticals, Wayne, NJ). This 
advancement provided women the option of 
sterilization without undergoing abdominal or 
laparoscopic surgery. Placement of the microin-
serts promotes a local tissue reaction leading to 
scarring and occlusion of the fallopian tubes 
within 90 days. However, in up to 10 % of 
patients, physicians are unable to place one or 

both inserts, and up to 5 % of patients will not 
develop complete tubal occlusion despite bilat-
eral placement [ 52 ]. Anderson et al. examined 
the relationship between BMI and successful 
placement of both occlusion devices in 638 
women [ 53 ]. Though obese patients were more 
likely to have hysteroscopic sterilization com-
pleted in the operating room rather than the 
offi ce due to patient or surgeon preference, suc-
cessful placement of the devices and successful 
tubal occlusion did not vary by BMI or location 
of procedure. Hysteroscopic sterilization via 
microinserts is safe and effective in obese popu-
lations and offers an alternative to abdominal 
surgery. In order to optimize visualization of the 
cervix for completion of hysteroscopy, surgeons 
should consider correct choice of speculum, 
retractors and table to maximize success.  

   Postpartum Tubal Ligation 
 Postpartum tubal ligation is undertaken either at 
the time of cesarean section or via mini- 
laparotomy following vaginal delivery, prior to 
the onset of uterine involution. The CREST study 
concluded that postpartum tubal ligation via par-
tial salpingectomy had the lowest rate of failure 
[ 48 ]. Partial salpingectomy in obese women may 
be diffi cult at the time of cesarean section due to 
inability to exteriorize the uterus and tubes. 
Application of Filshie clips has been suggested in 
this scenario. Though they do provide effective 
contraception (failure rate 0.017 over 2 years), 
Filshie clips placed postpartum are less effective 
than postpartum partial salpingectomy (failure 
rate 0.004,  p  = 0.04), and every effort should be 
made to perform a partial salpingectomy [ 54 ,  55 ]. 

 Performing mini-laparotomy to access tubes 
may also be challenging depending on the distri-
bution of adipose tissue. These authors have 
found that visualization of the fundus is 
improved in obese women with the use of a 
small Alexis (Applied Medical, Rancho Santa 
Margarita, California, USA) surgical retractor to 
compress and retract subcutaneous tissue, some-
times in combination with packing of the bowel 
with tagged laparotomy sponges. Rates of surgical 
site infection may be higher in obese women 
following postpartum mini-laparotomy. For 
women desiring and planning postpartum per-
manent contraception who do not receive it, an 
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alternative with similar effi cacy includes either 
an immediate postplacental IUD insertion or 
implant placement.  

   Sterilization Considerations in Bariatric 
Surgery Patients 
 Signifi cant weight loss after bariatric surgery 
may improve fertility status, and for some women 
this may not be a welcome change [ 9 ]. Women 
undergoing bariatric surgery should be counseled 
on contraceptive options, which include perma-
nent contraception if they have completed child-
bearing [ 6 ,  10 ,  30 ,  56 ]. In some cases, concurrent 
sterilization with their bariatric surgery may be 
feasible.    

    Contraceptives of Intermediate 
Effectiveness 

    Combined Hormonal Contraception 
(Pills, Patch, Ring) 

   Overview 
 Combined hormonal contraception refers to 
methods that contain both estrogen and proges-
tin; this includes combined oral contraceptives 
(COCs), the contraceptive vaginal ring (CVR) 

(NuvaRing, Merck, Whitehouse Station, NJ, 
USA), and the transdermal contraceptive patch 
(Ortho Evra, Ortho-McNeil Pharmaceutical Inc., 
Raritan, NJ, USA). The primary mechanism of 
action of combined hormonal contraceptives is 
prevention of ovulation by suppression of gonad-
otropin secretion at the hypothalamic and pitu-
itary levels. The progestin component primarily 
suppresses luteinizing hormone (LH) release, 
while the estrogen component suppresses follicle- 
stimulating hormone (FSH) to prevent formation 
of a dominant follicle [ 57 ]. The inclusion of a 
cyclic estrogen component, most commonly ethi-
nyl estradiol (EE), offers the additional benefi t of 
menstrual cycle control. Since their introduction 
in the 1960s, COCs have been the most popular 
method of contraception in the USA [ 58 ]. The 
development of the CVR and contraceptive patch 
provided alternate dosing strategies for combined 
hormonal contraception. Serum levels of EE vary 
by mode of administration (Fig.  10.3 ), though the 
relationship of these levels to BMI and to contra-
ceptive effi cacy is still incompletely understood.

      Use and Effi cacy in Obese Populations 
 The effi cacy of hormonal contraceptives in obese 
women is dependent both on pharmacokinetic 
parameters such as drug absorption, distribution, 
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  Fig. 10.3    Mean ethinyl estradiol (EE) concentration ver-
sus time curves for normal weight subjects using a com-
bined oral contraceptive containing 30 mcg EE/150 mcg 
LNG ( n  = 8), transdermal contraceptive patch ( n  = 6) and 
the CVR ( n  = 8). This demonstrates the difference in phar-
macokinetics of the three routes of administration. 

Reprinted from Contraception, 72/3, van den Heuvel MW, 
van Bragt AJM, Alnabasy AKM, Kaptein MCJ, 
Comparison of ethintlestradiol pharmacokinetics in three 
hormonal contraceptive formulations: the vaginal ring, 
the transdermal patch and an oral contraceptive, 168–174, 
Copyright 2005, with permission from Elsevier       
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metabolism and excretion, but also on behavioral 
factors such as compliance, sexual frequency, 
and a woman’s inherent ability to become preg-
nant (fecundity). Compliance is of particular con-
cern with shorter-acting methods like COCs, 
CVR, and the contraceptive patch. Additionally, 
the pharmacokinetic profi le of COCs as com-
pared to the CVR and contraceptive patch are dif-
ferent and thus may be affected differently by 
obesity. Serum levels are important for drug 
effect, yet minimum serum levels required for 
contraceptive effectiveness are diffi cult to deter-
mine given the multiple methods of action of 
most hormonal contraceptives. 

   COCs 
 Existing studies confl ict regarding whether obe-
sity affects COC effi cacy. Many studies suggest-
ing a relationship between higher BMI and COC 
failure were not designed to differentiate 
between failure based on pharmacokinetic (PK) 
factors versus compliance [ 59 ]. A recent large, 
prospective cohort study of over 52,000 women 
was conducted to study COC failure in two dif-
ferent dosing regimens among normal weight 
and obese women [ 60 ]. Contraceptive failure 
rates were adjusted for age, parity, and educa-
tion, and showed a slight but signifi cant increase 
in failure rates as BMI increased. BMI over 35 
was associated with a hazard ratio of 1.5 (1.3–
1.8 95 % confi dence interval) for contraceptive 
failure. Although not powered to determine a 
signifi cant difference in contraceptive failure, 
the Contraceptive CHOICE project found no 
effi cacy difference by BMI in 1,500 users of 
combined methods [ 61 ]. However, this result 
was based on a combined group of COCs, CVR, 
and contraceptive patch users, and results for a 
COC-only group have not been published. Of 
note, given their large number of subjects, nei-
ther of these studies controlled for compliance 
using serum levels. 

 One small study did identify obesity as a risk 
factor for noncompliance with COCs [ 62 ]. It is 

unclear whether incorrect COC use in this study 
is generalizable to larger populations, but incor-
rect pill use may be related to poverty, lower edu-
cation, or irregular contact with the medical 
system, which are all also associated with obesity 
[ 63 ,  64 ]. Noncompliance in studies makes it dif-
fi cult to discern if obesity actually does have a 
true impact on contraceptive effi cacy. 

 Dosing strategy of COCs may be related to 
risk of failure. Several studies suggest that short-
ening or eliminating the hormone-free interval 
may be an effective strategy for lowering the risk 
of contraceptive failure in women regardless of 
weight [ 60 ,  65 ]. Typical hormone-free intervals 
(7 days) allow for reactivation of the hypotha-
lamic–pituitary–ovarian (HPO) axis during this 
time. Pharmacokinetics of COCs in obese women 
may allow for earlier return of follicular activity 
following the 7 day hormone-free interval, which 
has the theoretical result of increasing the risk of 
contraceptive failure [ 66 ]. 

 Overall, it is unclear if obese women have a 
higher risk of COC failure as compared to normal 
weight women. If there an infl uence on effi cacy, 
the absolute risk of failure is low, and COCs still 
offer superior protection to barrier methods [ 67 ].  

   CVR 
 There are minimal data on CVR effi cacy in obese 
women. A secondary analysis was performed 
using the NuvaRing phase III effi cacy trials to 
evaluate contraceptive failure by body weight, 
though the initial trial was not powered for this 
analysis [ 68 ]. Among 295 women in the highest 
decile of weight (over 167 lb), there was a 1 % 
pregnancy rate in a per protocol analysis, and 
1.2 % pregnancy rate in an intention to treat anal-
ysis. Overall pregnancy rate among 3,259 women 
(weighing 88–272 lb) in the intention to treat 
analysis was similar at 0.83 %. No method fail-
ures occurred in the 74 heaviest women (189–
272 lb). As mentioned earlier, the contraceptive 
CHOICE project did not report on the risk of 
contraceptive failure specifi c to obese CVR users. 
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Using the limited available data, contraceptive 
failure rates of the CVR appear to be similar in 
normal weight and obese women.  

   Contraceptive Patch 
 Although not powered to determine a difference in 
pregnancy rates by body weight, an analysis of the 
effi cacy studies of the contraceptive patch dem-
onstrated that baseline body weight over 90 kg 
(198 lb) may be related to risk of failure [ 69 ]. 
Women weighing over 90 kg accounted for less 
than 3 % of the total study population, but 33 % of 
all on-treatment pregnancies occurred in these 
women. However, the overall failure rate for the 
patch across all weight categories was low at 
0.8 %. The reported method failures in women 
over 90 kg suggest that the patch may be less 
effective in obese women. However, larger studies 
in obese women are needed, and the patch still 
provides more effective contraception than barrier 
methods alone.   

   Pharmacokinetics 
 Obesity can affect all aspects of drug metabolism 
[ 70 ]. Obesity adversely affects the PK profi le of 
contraceptive steroid hormones including EE and 
progestins in COCs, CVR, and the contraceptive 
patch. However, it remains unclear if the impact 
on the PK profi le is enough to affect drug thera-
peutics, or in the case of contraceptives, preven-
tion of pregnancy. 

   COCs 
 Larger volume of distribution in obese women 
offers a plausible rationale for lower serum con-
centrations of lipophilic steroid hormones, which 
could translate into lower contraceptive effi cacy. 
However, this theory has not been confi rmed by 
PK studies. Rather, the changes in pharmacoki-
netics appear to be due to a change in drug clear-
ance and drug half-life. Obese women take twice 
as long to reach steady state as normal BMI 
women, which might allow for a “window of 
opportunity” for failure at pill initiation or fol-
lowing a 7-day hormone-free interval [ 66 ,  71 ]. 
On the other hand, trough levels of contraceptive 
steroid hormones do not appear to vary by BMI 
status, which suggests that contraceptive effi cacy 
may be maintained [ 72 ].  

   CVR 
 Westhoff et al. [ 73 ] examined the pharmacoki-
netics of EE and ENG in normal weight and 
obese users of the CVR. The obese population 
had a mean BMI of 34.3 kg/m 2  (SD 3.0) but 
excluded women over 40 kg/m 2 . Over one cycle, 
EE concentrations were lower in obese women 
(22 pg/mL vs. 15 pg/mL,  p  = 0.004) during all 3 
weeks of use. ENG levels were similar between 
normal weight and obese women (1,256 pg/mL 
vs. 1,138 pg/mL, respectively,  p  = 0.39). Both 
BMI groups had equivalent suppression of ovar-
ian activity and so contraceptive effi cacy does not 
seem to be compromised. However, obese women 
did have more days of spotting possibly related to 
lower EE levels.  

   Contraceptive Patch 
 There is minimal published data on pharmacoki-
netics of the patch in obese women. Initial stud-
ies revealed that levels of both EE and 
norelgestromin decreased as body weight 
increased, but no further details were published 
[ 69 ].   

   Safety and Adverse Events 
 The primary concern with the use of estrogen- 
containing contraceptives in obese women is an 
increase in venous thromboembolism (VTE). 
Obesity doubles the risk of VTE, and the risk is 
further increased with the use of combined hor-
monal contraceptives [ 15 ]. Many providers 
incorrectly believe that non-oral combined hor-
monal contraceptives are “safer” than oral con-
traceptives because the hormones bypass 
fi rst-pass hepatic metabolism, and thus do not 
activate clotting factors. However, the current 
non-oral formulations contain EE for the estro-
gen component, and this potent estrogen activates 
clotting factors whether given orally or not [ 74 , 
 75 ]. Therefore, the currently available combined 
methods are viewed similarly in regard to their 
safety profi les. 

   COCs 
 The absolute risk of VTE remains low even in 
obese COC users. The incidence of VTE in 
women using COCs was 60 per 100,000 for class 
I obesity, and 105 per 100,000 for class II and III 
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obesity, compared to a baseline risk of 12–20 per 
100,000 in normal weight women not using hor-
monal contraception [ 15 ]. Additionally, the risk 
of VTE in pregnant obese women is higher than 
with OC use (100–200 per 100,000). Relative 
risks must be considered in prescribing these 
medications, recognizing that pregnancy may 
pose greater health risks to an obese patient than 
use of a combined contraceptive [ 15 ,  76 – 78 ]. 
There is no clear evidence for an increased risk of 
embolic events such as stroke or myocardial 
infarction in obese users of combined hormonal 
contraceptives [ 79 ].  

   CVR 
 Measurements of surrogate markers for the coag-
ulation system (sex hormone binding globulin, 
protein C, protein S) in vaginal ring users suggest 
that the ring has similar effect on clot risk as oral 
dosing of EE [ 74 ,  80 ,  81 ]. Long-term, prospec-
tive studies are needed to confi rm whether there 
are different clinical rates of thromboembolic 
disease with vaginal or oral dosing, but vaginal 
dosing cannot be relied upon to lower risk of 
thromboembolic disease in obese women.  

   Contraceptive Patch 
 There is confl icting data on a possible increased 
risk of thromboembolic disease with the contra-
ceptive patch, though this has not been examined 
in relation to body weight. Initial case–control 
studies showed no increased risk of venous 
thromboembolism or arterial thromboembolic 
events in patch users compared to users of a 
norgestimate- containing OC [ 82 ]. Likewise, a 
population based cohort study showed no associ-
ation with the patch and increased risk of venous 
or arterial thrombotic events [ 83 ]. However, other 
case–control studies have reported a two-fold 
higher risk of VTE compared with an oral formu-
lation of the same progestin [ 84 ]. Given that 
obese women are at a baseline elevated risk of 
VTE, these fi ndings should be interpreted with 
caution. However, it is important to consider that 
the relative risk of VTE in pregnancy is higher 
than has been reported with the contraceptive 
patch, and so there is not an absolute contraindi-
cation to patch use in obese women [ 15 ,  78 ,  85 ].   

   Obesity-Related Issues 
   Weight Gain 
 Generally, weight gain while using combined 
hormonal contraception appears to be unrelated 
to the contraceptive method. However, the bulk 
of these studies were performed in women of 
normal weight at baseline. Additionally, the use 
of any contraception reduces the risk of preg-
nancy, which has defi nitely been associated with 
weight gain.  

   COCs 
 Perceived weight gain is the most common reason 
cited for COC discontinuation, despite lack of 
evidence for this relationship. Most adults gain 
weight over time, and given the widespread use 
of COCs, these medications are often blamed for 
weight gain. A Cochrane review summarized the 
weight changes in randomized controlled trials 
among normal weight women using COCs ver-
sus placebo and found no evidence to support a 
causal relationship between COC use and weight 
gain [ 86 ]. Likewise, in a primate model utilizing 
normal weight and obese rhesus monkeys, COC 
use over 8 months resulted in an increase in meta-
bolic activity among all monkeys and no change 
in food intake or physical activity. Obese mon-
keys demonstrated an 8.58 % reduction in body 
weight and a 12.3 % reduction in percent body fat 
over the study, whereas normal weight monkeys 
had no change in these parameters [ 87 ]. Overall, 
users should be reassured that there is no defi ni-
tive evidence for weight gain with COCs.  

   CVR 
 Weight gain with the CVR appears to be mini-
mal, comparable to that seen with COCs [ 88 ]. 
Over a 3-month randomized trial, women using 
the CVR had a 2.5-lb weight gain, and COC users 
had a 3.1-lb weight gain. Weight gain did not dif-
fer by baseline BMI (normal, overweight, obese) 
or birth control method. Another study demon-
strated that fewer women experienced weight 
gain with the CVR than COCs over 1 year of use 
(1.7 % vs. 4.5 %)[ 89 ]. Available data suggest that 
weight gain with the CVR is minimal and women 
with baseline obesity are not at increased risk of 
weight gain.  
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   Contraceptive Patch 
 Weight gain with the contraceptive patch is 
minimal [ 90 ]. Mean change in body weight over 
13 cycles of patch use was an increase by 0.3 kg. 
Only 2 % of users reported greater than 10 % 
body weight increase, and 1.4 % of users reported 
greater than 10 % body weight decrease [ 90 ].   

   Hyperlipidemia 
   COCs 
 Modern low-dose COCs (EE 35 mcg or less) 
have little effect on lipid metabolism in normal 
weight women. In a recent randomized controlled 
trial (RCT) including normal weight and obese 
women randomized to an OC containing either 
30 or 20 mcg of EE, triglycerides and lipid pro-
fi les were monitored at baseline and after 3 
months of COC use [ 91 ]. As expected, baseline 
LDL was higher and HDL lower for obese com-
pared to normal weight participants. In the obese 
women, mean LDL decreased by 4.9 mg/dL 
(±20.6) ( p  = 0.02) with COC use, but there was no 
change in mean TC, HDL or TG over 3 months of 
use. Such small changes in lipid profi les are 
unlikely to have clinical signifi cance, and there-
fore it appears that COCs with 35 mcg or less of 
EE do not have an effect on lipid profi les in oth-
erwise healthy obese women.  

   CVR 
 Exogenous estrogen administration generally 
improves lipid profi les, whereas progestins, 
depending on their degree of androgenicity, may 
counteract this effect [ 92 ]. The CVR has lower EE 
exposure than COCs (see Fig.  10.3 ) and utilizes a 
non-androgenic progestin, ENG, both of which 
could contribute to a different lipid profi le than 
has been observed with COCs. In studies compar-
ing lipid profi les in normal weight users of COCs 
or the CVR without baseline hyperlipidiema, the 
CVR does not cause signifi cant change in TC, 
LDL, HDL, or TG over 12 months of use [ 89 ,  92 , 
 93 ]. Some studies have shown a greater decrease 
in LDL in users of the CVR compared to COCs 
users over 6–12 months of use [ 89 ], which has 
unknown clinical signifi cance. Overall, the CVR 
appears to have a neutral effect on lipid profi les 

in women without baseline hyperlipidemia. 
Further research is needed within women with 
elevated lipid profi les.  

   Contraceptive Patch 
 Serum TC and TG were monitored during early 
safety trials of the patch, and no change in either 
measurement was noted over 13 treatment 
cycles [ 90 ].   

   Bariatric Surgery 
   COCs 
 Evidence regarding COC effi cacy following bar-
iatric surgery is limited, and there is insuffi cient 
data to conclude that effi cacy is reduced in 
women following bariatric surgery [ 10 ]. 
However, there is a theoretical risk that oral 
absorption of COCs may be altered following 
malabsorptive bariatric surgery procedures, in 
which ingested pills will bypass a large area of 
stomach and duodenum. 

 One study of seven morbidly obese women 
following jejunoileal bypass surgery demon-
strated lower plasma progestin levels in the fi rst 
8 h following ingestion of progestin-only pills 
(3 mg norethisterone and 0.25 mg levonorg-
estrel) compared to normal weight controls [ 94 ]. 
The difference in serum levels was attributed to 
decreased absorption following their surgery. 
However, serum levels in this study did not cor-
relate to ovulatory markers, so it is unclear 
whether the different drug levels had clinical 
signifi cance. Additionally, the jejunoileal bypass 
procedure is no longer performed, and no stud-
ies have examined how current procedures 
involving a smaller volume of bypass affect drug 
pharmacokinetics. 

 Other data have been drawn from observa-
tional studies. In an observational study with 
self-reported contraceptive use following bariat-
ric surgery, two of nine women who continued 
taking the same COC before and after a biliopan-
creatic diversion procedure became pregnant in 
the postoperative period [ 95 ]. These women also 
suffered from chronic diarrhea after the proce-
dure, so the exact mechanism for their drug fail-
ures is unknown. 
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 Due to the uncertainty of COC pharmacokinet-
ics following bariatric surgery, and due to the 
importance of avoiding pregnancy in the postop-
erative period, women should be encouraged to 
consider non-oral contraceptives including 
LARCs, which offer signifi cantly improved effi -
cacy. Additionally, obese women planning a major 
surgery involving immobilization are advised not 
to use estrogen-containing contraceptives due to 
increased risk for venous thrombosis [ 96 ].  

   CVR 
 No studies have specifi cally addressed CVR use 
in a population of bariatric surgery patients, and 
limited data is available in women with a BMI 
over 40 kg/m 2 .  

   Contraceptive Patch 
 No studies have examined patch effi cacy and 
pharmacokinetics in women undergoing bariatric 
surgery.   

   Recommendations 
 The USMEC and the WHO MEC give combined 
methods of contraception a category 2 rating (see 
Table  10.3 ) for obesity. The UKMEC stratifi es 
risk by BMI, increasing the rating to category 3 
(theoretical or proven risks usually outweigh the 
benefi ts of the method) in women over a BMI of 
35 kg/m 2  due to the increasing risk of VTE as BMI 
increases. However, the risk of VTE in obese 
users of combined contraception is still lower 
than in pregnancy. While these methods appear 
overall safe and effective in obese women, they 
are less effective than LARC methods and should 
be considered second line options for all women 
regardless of weight. For women with known 
hyperlipidemia, the benefi ts of combined meth-
ods generally outweigh risks, unless there are 
additional cardiovascular risk factors present (see 
Table  10.5 ).   

    Injectable Contraception 

   Overview 
 Depot-medroxyprogesterone acetate (DMPA) is 
a progestin-only contraceptive method with good 
effi cacy, with failure rates reported between 0.7 

and 6.0 % for typical use over 3 years [ 97 ]. It is 
administered every 3 months as an intramuscular 
(IM) injection of 150 mg medroxyprogesterone, 
but is also available in a subcutaneous injection 
(104 mg DMPA-SC). It acts primarily by sup-
pression of ovulation [ 98 ]. This section reviews 
evidence on contraceptive effi cacy and pharma-
cokinetics of DMPA in obese and overweight 
women.  

   Use and Effi cacy in Obese Populations 
 Ovulation suppression and contraceptive effi cacy 
with DMPA appears unaffected by BMI. DMPA 
has equal contraceptive effi cacy in normal weight 
and obese women. A large, multicenter trial of 
846 DMPA users demonstrated that contracep-
tive failure with DMPA was not related to body 
weight among normal or overweight users [ 99 ]. 
In an early PK study comparing thin and obese 
women (BMI mean 17.9 kg/m 2  vs. 32.3 kg/m 2 ), 
there was no difference in return to ovulation fol-
lowing an IM injection of DMPA [ 100 ]. 

 More recently, studies have examined contra-
ceptive effi cacy in obese women using 
DMPA-SC. In a phase III 1-year trial with 
DMPA-SC administered every 3 months, no 
pregnancies were detected among a population 
including 36 % overweight or obese women (641 
of 1,787), of which 11 % had a BMI over 30 [ 98 ]. 
Likewise, a small study of DMPA-SC use over 6 
months among fi ve obese (BMI 30–39.9 kg/m 2 ) 
and fi ve extremely obese (BMI >40 kg/m 2 ) 
women showed no evidence of ovulation and no 
method failure [ 96 ].  

   Pharmacokinetics 
 DMPA IM has a prolonged duration of action 
over 3 months as it is released from muscle. 
Serum concentrations vary around a mean of 
1,000 pg/mL over 3 months, and then decline 
[ 97 ]. Ovulation resumes when serum levels of 
DMPA fall under 100 pg/mL. In the subcutane-
ous formulation, ovulation resumes at serum lev-
els of 200 pg/mL [ 96 ]. 

 Serum levels of DMPA following IM injection 
of 150 mg are equivalent in normal weight and 
obese women during the fi rst 12 weeks of use 
[ 96 ], and remain equivalent following subsequent 
doses [ 101 ]. Serum levels of DMPA-SC are lower 
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in obese compared to normal weight women, but 
do not approach the contraceptive threshold for 
ovulation suppression (200 pg/mL) in women 
with BMI < 40 kg/m 2  [ 101 – 103 ]. However, 
women with BMI > 40 kg/m 2  using the SC formu-
lation have signifi cantly lower serum levels of 
medroxyprogesterone acetate (MPA) compared 
to less obese and normal weight women [ 104 ]. 
One woman with a BMI over 40 kg/m 2  had a 
serum concentration of MPA just under the con-
traceptive threshold (191 and 183 pg/mL) during 
the second month of use, though ovulation did not 
occur. The intramuscular formulation may be 
preferable in women with BMI over 40 kg/m 2  
until the pharmacokinetics and degree of ovula-
tion suppression with DMPA-SC are better under-
stood in the extremely obese population [ 102 ]. 
Intramuscular administration should be assured 
in obese women by utilizing an adequately long 
needle.  

   Safety and Adverse Events 
 No studies have identifi ed a difference in the 
safety profi le or adverse events experienced by 
obese as compared to normal BMI DMPA users.  

   Obesity-Related Issues 
   Weight Gain 
 Weight gain is a major concern for women and 
one of the major reasons for method discontinu-
ation; this is particularly true of DMPA. To help 
address confl icting reports of weight gain with 
use of DMPA, a recent Cochrane review evalu-
ated the relationship between progestin-only 
contraceptive use and body weight change [ 22 ]. 
Only ten studies met their criteria, with little evi-
dence for a DMPA-associated weight change as 
compared to nonuse of a hormonal contraceptive 
method. Actual weight gain was low (under 2 kg 
for many studies), and could not be differenti-
ated from weight gain experienced from aging 
[ 105 ]. Additionally, a woman’s baseline BMI 
does not appear to be predictive of the weight 
gain women will experience with DMPA use. 
Overweight and obese users of DMPA do not 
gain more weight than normal weight women 
using DMPA [ 22 ,  106 ]. 

 Adolescent users of DMPA may have differ-
ent patterns of weight gain than those reported in 

adult women. In normal weight adolescents, an 
observational study demonstrated that DMPA 
may cause an increase in total body fat (+10.3 %) 
and a decrease in lean body mass (−3.4 %) over 6 
months of use compared to adolescents not using 
hormonal contraception [ 107 ]. 

 Additionally, a retrospective review found that 
girls who were obese at the initiation of DMPA 
gained more weight than normal weight adoles-
cents using DMPA, and gained more weight than 
all weight categories of adolescents using OCs or 
non-hormonal contraception [ 108 ]. Need for 
effective contraception and concerns about 
weight gain must be balanced in adolescent pop-
ulations, and further research is needed to clarify 
whether there are long-term consequences for 
these reported body composition changes. 

 It is important to acknowledge that weight 
change on DMPA varies by individual, and popu-
lation means do not refl ect individual variance. 
This is the main problem with prior studies where 
population means were reported instead of indi-
vidual means. The contraceptive CHOICE proj-
ect noted a range of −7.7 to +21.8 kg over 12 
months of DMPA use [ 109 ]. Predictors of exces-
sive weight gain on DMPA have been found in 
adolescent studies, where adolescents who 
gained more than 5 % of their body weight within 
the fi rst 6 months of use continued to have excess 
weight gain [ 110 ]. Additionally, African 
American race has been shown to predict greater 
weight gain with DMPA and other hormonal con-
traceptives [ 110 ].  

   Hyperlipidemia 
 Confl icting data exists on DMPA’s effect on 
serum lipids. A prospective study of normal and 
obese women examined metabolic markers over 
7 months of DMPA use [ 109 ]. As expected, obese 
women (mean BMI 40.7 kg/m 2 ) at baseline had a 
lower mean HDL (47 mg/dL) and higher TG 
(116 mg/dL) than normal weight women (67 mg/
dL, 58 mg/dL, respectively). After 7 months of 
DMPA use, HDL decreased in both normal and 
obese women, but the difference (−5 mm/dL) 
was only signifi cant in the obese population. 
Decreased HDL is associated with increased risk 
for cardiovascular disease, which may be clini-
cally relevant in obese populations. Women with 
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baseline hyperlipidemias are given a level 2 rat-
ing by the WHO, USMEC, and UKMEC for 
DMPA, based on these reported changes in HDL 
(see Table  10.5 ). 

 However, other studies suggest that these neg-
ative effects on lipids may be temporary. A pro-
spective study over 3 years of DMPA use 
examined lipid profi les in a cohort of women with 
a mean BMI of 27.2 kg/m 2  (SD 6.9) [ 111 ,  112 ]. 
Within the fi rst 6 months of use, mean HDL levels 
decreased from a baseline of 45 to 41 mg/dL, 
consistent with other studies. However, HDL 
levels then began rising and returned to baseline 
after 3 years of use. A subset of women with base-
line abnormalities of lipids did not demonstrate 
an increased risk of worsening their lipid profi les. 
Further research is needed to clarify the effect of 
DMPA on serum lipids, but it appears that most 
observable negative effects (lowering of HDL or 
raising of LDL) are temporary even with contin-
ued use of DMPA.   

   Bariatric Surgery 
 There are no data specifi cally addressing the use 
of DMPA-IM or SC in women undergoing bariat-
ric surgery. Non-orally administered medications 
should be unaffected by bariatric surgery. 
Additionally, as DMPA effi cacy appears unaf-
fected by BMI and does not appear to have a sig-
nifi cant impact on weight gain, DMPA is a 
reasonable contraceptive option for women 
undergoing bariatric surgery.  

   Recommendations 
 The US and WHO MEC give DMPA a level 1 
rating for obese adult women and women with a 
history of bariatric surgery, and a level 2 rating 
for obese adolescents (menarche to age 18) (see 
Tables  10.3  and  10.4 ). Progestin-only contracep-
tives such as DMPA are preferred for obese 
women as they do not increase thrombotic risks. 
DMPA can be considered a safe and effective 
contraceptive option for obese women, with no 
increased risk of weight gain compared to the 
baseline population. Benefi ts of DMPA are con-
sidered to outweigh theoretical risks for women 
with known hyperlipidemias.   

    Emergency Contraception 

   Overview 
 Emergency contraception (EC) is a backup option 
to decrease the likelihood of pregnancy following 
unprotected intercourse. Multi-dose regimens of 
combined OCs (known as the Yuzpe method) 
have largely been replaced by two oral EC 
options which are more effective and better toler-
ated [ 111 ,  113 ]: oral levonorgestrel (LNG) (Plan 
B OneStep, Teva Pharmaceuticals) and oral ulip-
ristal acetate (UPA) (Ella, HRA Pharma, Paris, 
France), a selective progesterone receptor modu-
lator. The copper IUD is also effective as emer-
gency contraception. 

 As EC, LNG is administered as a one-time 
dose of 1.5 mg within 72 h of unprotected inter-
course, and its primary mechanism of action is 
disruption of ovulation. When administered in 
normal weight women before the onset of the LH 
surge in the presence of a 12- to 17-mm ovarian 
follicle, LNG is able to disrupt or delay ovulation 
90 % of the time [ 111 ] (Fig.  10.4 ). However, it is 
has no effect on ovulation when taken after the 
onset of the LH surge, and prevents ovulation 
only in 10 % of cases when taken in the presence 
of a follicle greater than 18 mm [ 111 ]. In an ini-
tial WHO trial, when taken within 24, 48, and 
72 h of unprotected intercourse, LNG prevented 
95 %, 85 %, and 58 % of expected pregnancies, 
respectively [ 112 ,  114 ]. More recent studies have 
raised concerns about the calculations used in 
this trial, and data now suggest that the effi cacy 
of LNG as EC is lower than this, especially in 
obese women [ 114 ].

   Ulipristal acetate was approved for use as an 
EC in Europe in 2009 and the USA in 2010 fol-
lowing two phase III studies demonstrating that 
UPA was non-inferior to LNG [ 114 ]. For women 
who took EC within 72 h of unprotected inter-
course, the pregnancy rate was 1.8 % for UPA, 
and 2.6 % for LNG. When taken between 72 and 
120 h after unprotected intercourse, UPA pre-
vented pregnancy more effectively than LNG 
( p  = 0.037) [ 115 ,  116 ]. Overall, UPA appears to 
have 50 % greater effi cacy than LNG at preg-
nancy prevention based on a trial directly com-
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paring UPA to LNG [ 71 ]. In this section we 
review data on the effi cacy of LNG and UPA in 
obese women.  

   Use and Effi cacy in Obese Populations 
 The greatest risk factor for failure of oral EC is 
body weight, followed by intercourse during the 
fertile time of the cycle, and repeat acts of unpro-
tected intercourse within the same cycle [ 71 ]. 
Obese women have a three times greater risk of 
pregnancy following use of oral EC than normal 
weight women (OR, 3.60; 95 % CI, 1.96–6.53, 
 p  < 0.001). Overweight women (BMI 25–30 kg/
m 2 ) have 1.5 times the risk (OR 1.53, 95 % CI, 
0.75–2.95) [ 114 ]. 

 Effi cacy of LNG appears to be more impaired 
by body weight than UPA. The limit of contracep-
tive effi cacy for EC LNG is a body weight of 
70 kg; LNG effi cacy falls to that of placebo when 
body weight exceeds 70 kg (154 lb), or a BMI of 
26 kg/m 2 . UPA remains effective at higher body 
weights, but also loses any benefi t as compared to 
placebo when body weight exceeds 88 kg (194 lb) 
or a BMI of 35 kg/m 2  [ 114 ].  These data suggest 
that LNG is an ineffective EC for overweight and 
obese women, and UPA is less effective in over-
weight and obese women as compared to normal 
weight women.  Further data are needed on whether 

increased dosing of either of these methods would 
improve effi cacy in obese women. LNG and UPA 
do not have linear pharmacokinetics, so an increase 
in dose would not necessarily increase serum lev-
els to a contraceptive threshold in obese women. 

 In women of normal weight, the copper IUD 
is the most effective method of EC and this 
should be true for overweight and obese women 
as well. Copper IUDs do not appear to lose effec-
tiveness with an increase in BMI and have an 
overall pregnancy rate of <0.1 % when placed 
postcoitally at any time in the menstrual cycle 
[ 115 ,  116 ] (see Fig.  10.4 ).  

   Pharmacokinetics 
 Pharmacokinetics of LNG are altered in obese 
women using LNG-containing OCs, including 
alterations in clearance, a longer time to achieve 
steady state, and lower peak serum levels [ 71 ]. 
For use as an EC agent, it is necessary for a single 
dose of LNG to provide a peak serum level suf-
fi cient to inhibit the LH surge. The lower effi cacy 
of LNG in obese women as an EC may be related 
to these altered pharmacokinetics and an inability 
to reach adequate serum levels for ovulation inhi-
bition with a single dose of LNG [ 71 ]. 
Pharmacokinetics of UPA or LNG EC in obese 
women have not been reported.  
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   Safety and Adverse Events 
 No differences in safety profi le or adverse events 
(other than increased risk of pregnancy) have 
been reported with LNG or UPA when used 
as EC.  

   Bariatric Surgery 
 Women qualifying for bariatric surgery are likely 
over a BMI of 35 kg/m 2 . The best option for 
emergency contraception in this population is the 
copper IUD, as neither oral EC agent has been 
shown to be superior to placebo in pregnancy 
prevention in women with a BMI over 35. 
Additionally, oral absorption of steroid hormones 
may be altered in women following restrictive 
bariatric procedures.  

   Recommendations 
 The WHO, USMEC, and UKMEC do not have 
specifi c recommendations for EC in obese 
women. The USMEC rates hormonal EC as level 
1 for use in women with a history of bariatric sur-
gery, but cautions that effi cacy may be lowered in 
women with a history of malabsorptive proce-
dures. If an obese patient declines copper IUD for 
EC, using one of the oral EC agents is safe, but 
may not offer any protection against pregnancy.    

    Conclusion 

 Although contraceptive methods have been 
understudied in obese populations, the use of 
most methods is generally safer than pregnancy 
in these women. Additionally, the use of contra-
ception is less likely to cause weight gain over a 
woman’s lifetime as compared to pregnancy. The 
infl uence of obesity on contraceptive effi cacy is 
still under investigation for some methods. The 
only methods with documented inferior effi cacy 
in obese women are hormonal EC (LNG and 
UPA). Providers should feel reassured in offering 
obese women a range of contraceptive options, 
without expectation of increased side effects or 
weight gain. Due to superior effi cacy and satis-
faction, the best contraceptive methods for 
women of any weight are long-acting reversible 
or permanent methods.     
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           Iron-Defi ciency Anemia 

    Background/Hematology Review 

 Iron-defi ciency anemia is the most common 
nutritional disorder worldwide [ 1 ]. According to 
National Health and Nutritional Examination 
Survey (NHANES) III data from 1988 to 1994, 
iron-defi ciency anemia is present in 2 % of 
females ages 12–15, 3 % of females ages 16–19, 
and 5 % of females ages 20–49 in the USA. This 
is compared to a prevalence of 1 % or less in men 
of these age groups [ 2 ]. Such a fi nding can be 
explained largely by causes of iron defi ciency 
specifi c to women of reproductive age, including 
menstrual blood losses and increased require-
ments during pregnancy and childbirth [ 3 ]. The 
average iron loss through menstruation is 0.5–
0.68 mg per day over a 28-day cycle, and women 
lose over 1 g of iron during pregnancy [ 4 ]. These 
and other causes of iron defi ciency in the general 
population can be categorized as increased iron 

loss (menstruation, gastrointestinal cancer), 
decreased dietary iron intake (malnutrition, 
vegan diet), decreased iron absorption (celiac 
disease, infl ammatory bowel disease), and 
increased iron requirement (pregnancy, lactation) 
[ 5 ]. As occult malignancies can be the source of 
iron-defi ciency anemia, a workup to identify the 
underlying cause of anemia according to history 
and risk factors should always be performed [ 6 ]. 

 The diagnosis of iron-defi ciency anemia is 
made by evaluating blood markers including 
hemoglobin/hematocrit, mean corpuscular vol-
ume (MCV), serum iron, ferritin, and total iron 
binding capacity (TIBC). A low hemoglobin or 
hematocrit is required to confi rm anemia, and a 
low MCV consistent with microcytosis is often 
seen in iron-defi ciency anemia, though it is not 
universal [ 7 ]. Decreased levels of serum iron and 
ferritin and an elevated TIBC are generally asso-
ciated with iron-defi ciency anemia [ 8 ]; however, 
this evaluation can be complicated by any under-
lying infl ammatory process that may increase 
ferritin levels as part of acute phase response [ 9 ]. 
In this setting, testing for soluble transferrin 
receptor levels may be useful, as elevated levels 
are able to distinguish iron defi ciency from ane-
mia of chronic disease [ 10 ]. Bone marrow biopsy 
to evaluate iron stores can be used if these meth-
ods are still unable to clarify the diagnosis [ 11 ]. 

 Oral supplementation is the mainstay of treat-
ment of iron-defi ciency anemia and is effective in 
the majority of patients at doses of 150–180 mg 
of elemental iron per day through any of a variety 
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of preparations. The commonly used ferrous 
sulfate preparation contains 65 mg of elemental 
iron per 325 mg tablet [ 12 ]. Effects of iron ther-
apy are appreciated by an increase in hemoglobin 
levels within 2 weeks, and normalization gener-
ally occurs within 2 months [ 3 ]. Some recom-
mend continued supplementation for 3 months 
after resolution of anemia to further replenish 
iron stores [ 13 ]. For those patients intolerant of 
oral iron supplements, or who have signifi cant 
ongoing blood loss, chronic kidney disease, or 
infl ammatory bowel disease, IV iron preparations 
are preferred [ 14 ].  

    Unintended Pregnancy and Maternal/
Fetal Risk 

 Unintended pregnancy in patients with iron- 
defi ciency anemia carries both maternal and fetal 
risk. Women may be less able to tolerate blood 
loss during delivery and may be at higher risk of 
transfusion. During the fi rst two trimesters of 
pregnancy, iron-defi ciency anemia is associated 
with a twofold increased risk for preterm delivery 
and a threefold increased risk for delivering a low 
birth-weight infant [ 15 ]. It has also been docu-
mented that even mild iron defi ciency in the 
mother reduces iron stores in the fetus, resulting 
in a neonatal iron-defi cient condition. Iron defi -
ciency in the perinatal period is associated with 
alternative expression of genes critical for hippo-
campal development and function [ 16 ,  17 ], and 
early iron defi ciency causes neurocognitive dys-
function both during defi ciency and after reple-
tion [ 18 ,  19 ]. Planning pregnancy at a time when 
iron-defi ciency anemia is maximally corrected 
will decrease these adverse outcomes.  

    Contraception by Method 

    Intrauterine Devices 
 Intrauterine device (IUD) is a safe, highly effec-
tive, long-acting, and reversible form of contra-
ception [ 20 – 22 ]. The IUD is currently the most 
widely used reversible contraceptive method in 
the world, used by 14.5 % of reproductive-aged 

women in developing countries and 7.6 % of 
women in developed countries [ 23 ]. In the 
USA, where the rate of unintended pregnancy is 
signifi cantly higher than in other developed 
countries, the rates of IUD use have historically 
been lower [ 23 ,  24 ]. However, in recent years, the 
use of the IUD has increased in the USA from 
1.3 % in 2002 to 7.7 % in 2009 according to most 
recent estimates from the National Survey of 
Family Growth [ 25 ]. In the USA, available Food 
and Drug Administration (FDA) approved IUDs 
are the levonorgestrel intrauterine systems (LNG- 
IUD) and the copper T380A IUD. 

 Hematologic parameters have been studied in 
users of the LNG-IUD that releases 20 μg of 
levonorgestrel per day and is approved for 5 years 
of use (Mirena, Bayer Healthcare Pharmaceuticals, 
Wayne, NJ, USA) and the copper T380A 
(ParaGard, Teva, Israel), approved for 10 years. 
Skyla (Bayer Healthcare Pharmaceuticals, 
Wayne, NJ, USA) releases 14 μg of levonorg-
estrel per day and is approved for 3 years of use. 
Due to its recent FDA approval in 2013, Skyla’s 
effects on hematologic parameters have not yet 
been investigated. 

 In four studies [ 26 – 29 ] evaluating hemoglobin 
changes in normal women, the LNG-IUD was 
shown to increase hemoglobin concentrations 
compared to measurements taken prior to inser-
tion. Net gain in hemoglobin concentrations var-
ied depending on length of follow-up, ranging 
from 0.5 g/dL after 2 years to as much as 1.6 g/dL 
after 5 years of LNG-IUD use [ 30 ]. Use of the 
LNG-IUD has been shown to reduce the propor-
tion of women with clinical anemia and with 
depleted iron stores compared to use of the 
Lippes loop IUD and copper T380A [ 31 ]. As a 
result, the LNG-IUD has been used in the treat-
ment and prevention of iron-defi ciency anemia 
caused by heavy menstrual bleeding. 

 It is well known that the use of copper IUDs 
(Cu-IUDs) are associated with an increase in 
mean blood loss [ 32 ]; however, this should not 
result in clinically signifi cant alterations in hema-
tologic parameters. Two randomized trials have 
shown slight decreases in hemoglobin concentra-
tion among users of Cu-IUDs (specifi cally copper 
Multiload 250 and 375 IUDs), ranging from 
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0.13 g/dL at 1 year to 2.6 g/dL at 5 years [ 26 ,  28 ]. 
When the fi rst randomized trial examined 7-year 
follow-up data, hemoglobin levels began to 
increase and remain slightly above baseline after 
2 years of use [ 27 ]. Despite the minimal change in 
hemoglobin measurements, the results of a com-
parative trial involving the LNG-IUD and the 
Cu-IUD demonstrated that women using the 
Cu-IUD discontinued the device due to subjective 
heavy menstrual bleeding (HMB) ten times more 
often than women using the LNG-IUD [ 33 ]. 

 Mean blood loss (MBL) with copper IUDs has 
been determined in normal women with the alka-
line hematin method; MBL was calculated by 
spectrophotometric analysis of alkaline hematin 
extracted from pads and tampons [ 32 ]. This 
observational study demonstrated an increase of 
MBL of approximately 45 %, but no signifi cant 
change in the studied hematologic parameters 
(including ferritin and hemoglobin) during the 
3-year observation period. The impact of this 
MBL on women with iron-defi ciency anemia or 
at risk for this condition has not been studied. 
Women with gastrointestinal disorders may 
develop anemia with Cu-IUD use due to 
decreased mucosal uptake and/or impaired trans-
port of iron from the intestines. In developing 
countries, the increased MBL may also result in 
anemia due to poor dietary intake. 

 Due to the concern about increased blood loss 
with Cu-IUD use, the WHO and United States 
Medical Eligibility Criteria for Contraceptive 
Use (USMEC) classifi es Cu-IUD use in women 
with iron-defi ciency anemia as category 2. 
Category 2 is defi ned as a condition for which the 
advantages of using this method generally out-
weigh the theoretical or proven risks. LNG-IUD 
use in women with iron-defi ciency anemia is cat-
egory 1 [ 34 ], a condition for which there is no 
restriction for the use of the contraceptive 
method. In women with HMB, once underlying 
conditions have been excluded, the USMEC also 
assigns a category 1 for LNG-IUD use and a cat-
egory 2 for Cu-IUDs. 

 HMB is a well-known cause of iron-defi ciency 
anemia [ 5 ]. Historically, it has been a common indi-
cation for endometrial ablation and hysterectomy. 

Recently the LNG-IUD has been utilized in the 
nonsurgical management of HMB. The fi rst land-
mark study on use of the LNG-IUD for treatment 
of objectively verifi ed HMB was published in 
1990 [ 35 ]. This study demonstrated a 90 % 
reduction in menstrual blood loss 3 months after 
LNG-IUD insertion, 95 % by 6 months, and 98 % 
by 12 months. Since then, numerous studies have 
confi rmed these initial fi ndings. Many are ran-
domized controlled trials comparing the LNG-
IUD to surgical treatments [ 36 – 38 ]. When 
compared to endometrial ablation, the LNG-IUD 
produced similar reductions in menstrual blood 
loss [ 36 ,  38 ]. Two studies report LNG-IUD use 
as an alternative to hysterectomy. Both were ran-
domized controlled trials; subjects were assigned 
either continued conservative (medical) treat-
ments or LNG-IUD for women considering hys-
terectomy. The proportion of women cancelling 
their planned hysterectomy in the LNG-IUD 
arms of the two trials was 82 % [ 39 ] and 64 % 
[ 40 ]; this compared with 9 % and 14 % of women 
respectively assigned to the medical treatment 
group. A subsequent long-term follow-up study 
revealed that 46 % of women with menorrhagia 
treated with a LNG-IUD ultimately underwent 
hysterectomy within 10 years. Despite this rate of 
surgical intervention, LNG-IUD treatment was 
shown to be cost effective [ 41 ]. As a result of this 
work, the LNG-IUD has become a fi rst-line treat-
ment and contraceptive option for women with 
HMB or iron-defi ciency anemia. In 2009 the 
20 μg-releasing LNG-IUD was approved by the 
FDA for the treatment of HMB for women who 
choose to use intrauterine contraception as their 
method of contraception [ 42 ]. 

 It is unknown if the improved hemoglobin 
concentrations, anemia prevention and HMB 
treatment seen with the standard LNG-IUD can 
be extrapolated to the new lower-dose (14 μg) 
LNG-IUD. The bleeding pattern with the 
14 μg-releasing LNG-IUD may be irregular, and 
amenorrhea develops in only 6 % of users by 12 
months (compared to 20 % of the 20 μg LNG- 
IUD users) [ 42 ,  43 ]. Studies evaluating potential 
non-contraceptive health benefi ts of the lower- 
dose intrauterine system are needed.  
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    Contraceptive Implants 
 High effectiveness and ease of maintenance 
make contraceptive implants an ideal method 
for many women. Implants are also appropriate for 
many women who have medical conditions 
that make combined hormonal contraception 
contraindicated. The USMEC guidelines con-
sider progestin- only implants to be a safe contra-
ceptive option for women with hypertension, 
venous thromboembolism (VTE), cardiovascu-
lar disease, stroke, migraine headaches (with or 
without aura), and seizure disorder [ 34 ,  44 ]. 

 Previous research has shown that use of the 
levonorgestrel subdermal implant (Norplant, 
Wyeth-Ayerst International Inc, Wayne, PA, USA) 
generally leads to increased blood levels and 
iron stores [ 45 ]. This implant was voluntarily 
withdrawn from the US market in 2002 for non-
medical reasons; currently, the etonogestrel (ENG) 
implant (Nexplanon, Merck, Darmstadt, Germany) 
is the only subdermal contraceptive available in 
the USA. The ENG implant offers high contra-
ceptive effectiveness for up to 3 years with an 
excellent safety profi le [ 46 ]. Although irregular 
bleeding can occur with the ENG implant, use for 
up to 2 years had no clinically signifi cant effects 
on hematologic laboratory parameters [ 46 ]. The 
USMEC allows use of progestin- only implants 
or pills, or depot medroxyprogesterone acetate 
(DMPA) without restriction in patients with iron-
defi ciency anemia [ 34 ].  

    Other Hormonal Methods 
of Contraception 
 In 1998, the WHO Task Force for Epidemiological 
Research on Reproductive Health [ 47 ] found that 
current users of hormonal contraceptive methods 
(Norplant, DMPA, or combined oral contracep-
tives [COCs]) generally had higher hemoglobin 
and ferritin levels than women not using contra-
ception. The differences in mean values for hemo-
globin varied between 3 and 6 g/L and for ferritin 
between 2 and 18 g/L between women using 
hormonal contraceptive and non- contraceptors. 
In a longitudinal component of the study, 285 
anemic women were followed at 3, 6, and 12 
months after initiation of hormonal  contraception. 
Signifi cant mean increases of hemoglobin were 

observed at 12 months among the users of 
combined oral contraceptives and DMPA. It was 
concluded that hemoglobin and ferritin levels are 
infl uenced by the use of contraceptives and that 
the hormonal contraceptives included in this study 
have a benefi cial effect on these parameters. 

 Since the publication of this task report, 
DMPA has been shown to decrease iron- 
defi ciency anemia [ 48 ] and has been compared to 
the decrease in mean blood loss seen with LNG- 
IUD and continuous POP use [ 49 ]. In patients 
with HMB, LNG-IUD use results in a signifi -
cantly greater MBL decrease (73 %) than either 
DMPA (49 %) or continuous POPs (33 %) [ 50 ]. 
The difference between the DMPA and POP 
users was not statistically signifi cant. 

 Combined oral contraceptives (COCs) con-
taining estrogen and progestin remain the most 
common method of contraception practiced by 
women in the USA; 27.5 % of contraceptive 
users are on COCs [ 51 ]. For women with iron- 
defi ciency anemia, the USMEC classifi es com-
bined hormonal contraceptive (CHC) use 
(including pills, patch, and ring) as category 1 
[ 34 ]. COCs and their effects on hematologic 
parameters have been studied in healthy women. 
Markedly increased transferrin levels were seen 
in COC users; however, serum ferritin, iron, and 
transferrin saturation levels were not affected 
[ 52 ]. In women with HMB, COCs are often used 
to treat iron-defi ciency anemia [ 53 ]. When com-
pared to placebo, COC use consistently and sig-
nifi cantly decreases MBL: 64.9 % versus 5.8 % 
( p  < 0.001) and 64.2 % versus 7.8 % ( p  < 0.0010), 
respectively [ 54 ,  55 ]. However, when compared 
to oral contraceptives, LNG-IUD use has consis-
tently been shown to result in a larger reduction 
in MBL [ 50 ,  56 ,  57 ].  

    Barrier Methods, Emergency 
Contraception, and Sterilization 
 Benefi ts of hormonal contraception to women 
with iron-defi ciency anemia are clear. However, 
not all women wish to pursue such methods. 
Barrier methods (including condoms, spermicides, 
and diaphragms/cervical caps) and permanent 
sterilization are certainly viable alternatives. 
These methods should not impact laboratory 
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parameters or menstrual bleeding patterns and 
they are assigned to category 1 in the USMEC [ 34 ]. 
Patient counseling should include this information 
in addition to data regarding the failure rates of 
each method. There is scant information on emer-
gency contraception (EC) use in patients with 
iron-defi ciency anemia, but anemia is not a contra-
indication to either oral levonorgestrel or ulipristal 
acetate. Cu-IUD use for EC is an effective option, 
but the long-term bleeding pattern with this device 
may not be optimal for patients with iron-defi -
ciency anemia. 

 No medical condition absolutely restricts a 
woman’s eligibility for sterilization; however, 
severe anemia can place a woman at a higher sur-
gical risk. Hysteroscopic bilateral tubal occlusion 
should be presented as an option that avoids the 
risks of general anesthesia and abdominal sur-
gery. All women should be counseled appropri-
ately about the permanency of the sterilization 
and the availability of equally effective, revers-
ible methods of contraception.    

    Sickle Cell Disease 

    Background/Hematology Review 

 Sickle cell disorders are characterized by the 
presence of abnormal hemoglobin known as 
hemoglobin S. This hemoglobin is associated 
with a point mutation in the β-globin gene that 
results in substitution of a valine for a glutamic 
acid residue. When hemoglobin S is deoxygen-
ated, it polymerizes with other hemoglobin S 
molecules, ultimately leading to alteration in the 
shape of the red blood cell to the classic sickle 
conformation [ 58 ]. These sickled cells in turn 
cause occlusion and infl ammatory response in 
the microvasculature, resulting in hemolysis and 
tissue infarction in the acute setting, and vascu-
lopathy and endothelial dysfunction in the 
chronic setting [ 59 ]. The process underlying this 
chronic vascular injury is complex, but seems to 
be associated with infl ammation from reperfu-
sion injury [ 60 ]. 

 The clinical manifestations of these patho-
physiologic processes are largely associated with 

acute tissue infarction and chronic endothelial 
dysfunction in vascular beds throughout the 
body. Chief among the tissue infarction events 
are acute painful crises, which result from micro-
vascular occlusion in areas of bone marrow lead-
ing to necrosis and local pain [ 61 ]. Polymerization 
of hemoglobin S in the pulmonary vascular bed 
can lead to acute chest syndrome, a severe event 
associated with pulmonary infi ltrates, fever, chest 
pain, and respiratory symptoms that represents 
the leading cause of death in patients with sickle 
cell disease [ 62 ]. Additional complications of 
sickle cell diseases associated with acute tissue 
infarction include avascular necrosis, nephropa-
thy, spontaneous abortion, and splenic infarction 
[ 63 ]. Chronic endothelial dysfunction may be the 
primary cause of additional manifestations of the 
sickle cell diseases, including stroke, pulmonary 
hypertension, priapism, and chronic skin ulcer-
ation [ 59 ,  64 ]. 

 The sickle cell disorders are a genetically 
defi ned spectrum of diseases that involve one 
β-globin gene with the hemoglobin S mutation 
paired with a second abnormal β-globin gene. In 
the case of homozygous hemoglobin SS disease, 
both genes code for hemoglobin S [ 59 ], while in 
hemoglobin SC disease, the second gene codes 
for hemoglobin C [ 65 ]. In the sickle-β thalas-
semias, the second gene has a mutation that 
results in either decreased production of β-globin 
(sickle-β +  thalassemia), or complete absence of 
β-globin chains (sickle-β 0  thalassemia) [ 66 ]. 
Sickle cell trait is defi ned by one hemoglobin S 
gene paired with a normal β-globin gene, and is 
not considered part of the sickle cell disease 
spectrum as it is commonly an asymptomatic 
state [ 67 ]. Additional sickle cell disorders are 
less common. The prevalence of sickle disease in 
the USA has been estimated at as high as 98,000 
persons according to 2008 census data corrected 
for early mortality related to the disease. Using 
data from the National Newborn Screening 
Information System, it is estimated that sickle 
cell disorders occur in approximately 1:365 
African-Americans and 1:16,305 Hispanics in 
the USA [ 68 ]. 

 The distinct molecular characteristics of the 
sickle cell disorders translate into varied clinical 
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presentations of disease. Patients with hemoglobin 
SS disease and sickle-β 0  thalassemia have more 
frequent episodes of pain as compared with 
patients with hemoglobin SC disease or sickle-β +  
thalassemia [ 69 ]. Life expectancy data mirrors this 
trend, with median age at death of 42 years for 
males and 48 years for females with hemoglobin 
SS disease, as compared to median age at death of 
60 years for males and 68 years for females with 
hemoglobin SC disease in one study [ 70 ]. The 
degree of hemoglobin S polymerization within red 
blood cells has been associated with this variabil-
ity in clinical outcomes, with higher levels in 
hemoglobin SS disease and sickle-β 0  thalassemia 
consistent with a more severe phenotype [ 71 ]. 

 Blood transfusion plays a vital role in the 
management of the complications of sickle cell 
disease, including symptomatic anemia, acute 
chest syndrome, acute stroke, multi-organ fail-
ure, splenic sequestration, and sepsis [ 72 ]. Not 
only is transfusion thought to improve the deliv-
ery of oxygen to the tissues, but it is also thought 
to benefi t patients by decreasing the proportion 
of red blood cells that contain hemoglobin S [ 73 ]. 
Exchange transfusion through erythrocytophere-
sis is often utilized as an alternative to simple 
transfusion in the acute setting when rapid reduc-
tion in hemoglobin S is desired (acute neurologic 
event or severe acute chest syndrome), or if 
hyperviscosity is a concern [ 72 ]. 

 In addition to treating the complications of 
sickle cell disease, efforts to prevent these dis-
ease manifestations are key to management. 
Chronic therapy with hydroxyurea is one exam-
ple of such, as this agent has been shown to 
decrease rates of acute pain events as well as 
acute chest syndrome in patients with hemoglo-
bin SS disease [ 74 ]. Hydroxyurea therapy is thus 
recommended for patients with hemoglobin SS 
disease as well as patients with sickle-β 0  thalas-
semia [ 72 ]. Prevention of stroke as a complica-
tion of sickle cell disease has been extensively 
studied in children, with chronic transfusion 
found to reduce the rate of fi rst and recurrent 
stroke by up to 90 %. Though it remains unclear 
if continuing chronic transfusion into adulthood 
confers continued benefi t, this practice is often 
recommended in the adult population [ 75 ].  

    Unintended Pregnancy and Maternal/
Fetal Risk 

 Observational studies indicate an increased risk 
of spontaneous abortion and preterm labor in 
women with hemoglobin SS disease, as well as 
risk for intrauterine growth restriction and low 
birth weight in their children [ 76 ]. A recent 
population- based retrospective cohort study of 
8.8 million US births determined the maternal 
mortality rate to be 1.6 per 1,000 deliveries in 
women with sickle cell disease (SCD), compared 
to 0.1 per 1,000 in women without SCD. Pregnant 
women with SCD had a higher risk of developing 
preeclampsia, eclampsia, venous thromboembo-
lism, cardiomyopathy, intrauterine fetal demise, 
and intrauterine growth restriction. Cesarean 
delivery rates were higher in women with 
SCD. Homozygous SS was the greatest risk fac-
tor for antenatal sickle cell crisis, accounting for 
89.8 % of all women who developed crisis [ 77 ]. 

 Compared to healthy women, women with 
SCD have higher rates of clinically signifi cant 
anemia in addition to an increased risk of sickle 
crises during pregnancy [ 78 ]. Prophylactic blood 
transfusion has not been shown to directly 
improve maternal or fetal outcomes, but it does 
decrease the frequency of acute pain events and 
other complications of sickle cell disease in 
pregnant women [ 79 ]. As such, transfusion is 
generally recommended only for complications 
of sickle cell disease as they arise during preg-
nancy [ 80 ]. Due to the high maternal and fetal 
risks of pregnancy in women with SCD, preven-
tion of unintended pregnancy in this population 
is of paramount importance.  

    Contraception by Method 

    Intrauterine Devices 
 A recent systematic review of the literature 
concludes that there is insuffi cient evidence to 
comment on the safety of intrauterine contra-
ception in individuals with SCD [ 81 ]. Only two 
small, cross-sectional studies have examined 
the use of IUDs among women with SCD [ 82 ,  83 ]. 
These studies were published in 1984 and 1993, 
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respectively. Questionnaires were administered 
to women with SCD to assess contraceptive use. 
COCs were the most common method used; 
IUD use was found in 15 % and 19 %, respec-
tively. IUD type was not specifi ed in either 
study. Only the 1993 study attempted to determine 
adverse effects. Dysmenorrhea was reported in 
29 %, infection (type of infection was not spec-
ifi ed in the study) in 18 %, and increased crises 
in 4 % of respondents; there were no serious 
adverse events reported. Since there was no 
control group in this study, comparative statistics 
to a non-IUD group or a non-sickle cell group 
were not possible. 

 Although the lack of evidence on IUD use 
among women with SCD represents a major gap 
in the literature, theoretical concerns about IUD 
use in this population are few. There is no current 
evidence to support limiting IUD use among 
women with SCD [ 81 ]. The LNG-IUD is USMEC 
category 1, indicating that there are no restric-
tions for this method in women with SCD; the 
copper IUD is category 2 because of the theoreti-
cal concern about increased blood loss with men-
struation [ 34 ].  

    Progestin-Only Contraceptives 
 In the 1970s, progesterone, testosterone, and 
other related steroids were reported to prevent 
in vitro sickling of steroid-treated HbSS cells 
[ 84 – 86 ]. The exact mechanism remains uncer-
tain; however, it has been postulated that proges-
tins may prolong erythrocyte survival by 
stabilizing the plasma membrane and improving 
the HgF content in red blood cells. Recent in vitro 
studies continue to investigate the effects of pro-
gesterone on sickle cell osmotic fragility [ 87 ], 
HgF mRNA expression [ 88 ], and Ca 2+  ATPase 
activity [ 89 ]. 

 Signifi cant improvements in hematologic 
parameters after treatment with progestin-only 
contraception have been demonstrated in two 
studies [ 90 ,  91 ]. De Ceulaer et al. found a signifi -
cant rise in the mean levels of HbF, total 
 hemoglobin, red blood cell count, red blood cell 
mass, and red blood cell survival in SCD women 
using DMPA for over 30 weeks. Reticulocyte 
count, irreversible sickled cell (ISC) counts, and 

total bilirubin levels were decreased [ 90 ]. 
Nascimento et al. showed a signifi cant increase 
in the percentage of red blood cells with fetal 
hemoglobin in subjects using the nomegestrol 
acetate contraceptive implant [ 91 ]. Other authors 
have published contradictory results, showing no 
change in hematologic and biochemical markers 
with DMPA [ 92 ], “progestin-only methods” (not 
differentiating between DMPA, progestin-only 
pills, or progestin-releasing IUD) [ 93 ,  94 ], and 
the levonorgestrel implant [ 95 ]. 

 In parallel with laboratory markers, studies 
have evaluated the safety [ 83 ,  91 ,  95 ,  96 ] and 
clinical effects [ 90 – 92 ] of progestin-only contra-
ceptive use in women with sickle cell disease. 
These studies suggest that progestin-only contra-
ceptives are safe for women with SCD. A recent 
systemic review found that progestin-only con-
traception did not increase the risk of sickle cell 
crisis or other clinical adverse events [ 81 ]. 
However, the internal validity of these studies 
was fair to low. The randomized trial by De 
Ceulaer et al. was the single study meeting inclu-
sion criteria for a Cochrane review evaluating 
steroid hormones for contraception in women 
with sickle cell disease [ 97 ]. The review con-
cluded that DMPA is an appropriate contracep-
tive option and may also have non-contraceptive 
health benefi ts for women with SCD. 

 The effects of the etonogestrel implant on 
hematologic parameters and clinical manifesta-
tions have not been studied in women with 
SCD. Only three descriptive studies have reported 
on implant use in this population: levonogestrel 
implants were not associated with adverse events 
or change hematologic/biochemical parameters 
[ 95 ]; nomegestrol acetate implants were found to 
decrease the incidence and severity of painful cri-
ses and increase HbF percentages [ 91 ]; nomeges-
trol acetate implants were shown to have no 
signifi cant effect on carbohydrate metabolism in 
sickle cell patients choosing this method [ 98 ]. 
A recent systematic review classifi ed the internal 
validity of these studies as fair, limited by small 
sample sizes not powered for detecting a signifi -
cant difference and lack of comparison groups or 
paired analysis [ 81 ]. These studies did not meet 
inclusion for the Cochrane review [ 97 ]. 
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 Although progestin-only methods are classifi ed 
as USMEC category 1 [ 34 ], determining the true 
hematologic and clinical effects of these methods 
with well-designed methodology is another 
important gap in the literature that needs to be 
fi lled. Although there is some suggestion that 
progestin-only contraception may improve hema-
tologic and clinical parameters, there is currently 
insuffi cient evidence to recommend progestin- 
only contraception above other contraceptive 
options [ 81 ]. Once this is better delineated, 
contraceptive recommendations and quality of 
life for women with SCD may be signifi cantly 
improved.  

    Combined Hormonal Contraception 
 COCs are a USMEC category 2, indicating that 
the benefi ts of using these contraceptive methods 
(including pills, patch, and ring) usually outweigh 
the risks for women with SCD [ 34 ]. Only four 
studies have specifi cally examined COCs in 
women with SCD. Three were cross-sectional 
studies [ 83 ,  93 ,  94 ] and one was a nonrandomized 
trial [ 92 ]. Two of the cross-sectional studies found 
no differences in hematologic parameters between 
COC users, progestin-only contraceptive users, 
and non-hormonal contraceptive users. In the 
nonrandomized trial with COC, DMPA, and ster-
ilization arms, a reduction in the occurrence of 
painful crises was noted among COC users over 
12 months (decreasing from 100 % at baseline to 
45.5 % at 12 months). Although this appeared less 
pronounced than the improvement seen in the 
DMPA arm (only 30 % of DMPA users continued 
to experience some painful crises), no statistical 
comparisons were reported [ 92 ]. 

 The third cross-sectional study attempted to 
determine whether women with SCD suffer com-
plications from contraceptive use. By self-report 
on a questionnaire administered to 67 COC users, 
6 % identifi ed increased painful crises and 3 % 
stated they experienced a DVT [ 83 ]. Due to self- 
selection of contraceptive methods, self-reported 
outcomes with no objective confi rmation, no doc-
umentation of the length of time using the method 
in question, and lack of comparative statistics, no 
defi nitive conclusions can be made from this 
study. Increased risk of VTE among users of COCs 

with SCD remains a primary theoretical concern, 
particularly in those with pulmonary hyperten-
sion, which is a well established complication of 
sickle cell disease [ 99 ]. Use of CHC is category 
4 in women with complicated valvular heart 
disease (pulmonary hypertension, risk for atrial 
fi brillation, history of subacute bacterial endocar-
ditis) due to the increased risk for arterial throm-
bosis [ 34 ]. This represents yet another major gap 
in the literature regarding contraception in women 
with hematologic disorders.  

    Barriers and Emergency Contraception 
 Barrier methods (including condoms, spermi-
cides, and diaphragms/cervical caps) and perma-
nent sterilization are also options for patients 
with SCD. As mentioned above with regard to 
iron-defi ciency anemia, these methods should 
not impact laboratory parameters or menstrual 
bleeding patterns and they are assigned to cate-
gory 1 in the USMEC [ 34 ]. Patient counseling 
should include this information and data regard-
ing the failure rates of each method. There is 
scant information on emergency contraception 
(EC) use in patients with iron-defi ciency anemia; 
however, there are no data to discourage the use 
of either levonorgestrel or ulipristal acetate in 
women with SCD. Copper IUD use for EC is an 
effective option, but the long-term bleeding pat-
tern with this device may not be optimal for 
patients with SCD.  

    Sterilization 
 As stated previously, no medical condition abso-
lutely restricts a woman’s eligibility for steriliza-
tion. However, individuals with SCD who undergo 
surgery are generally considered to be at greater 
risk for perioperative complications, such acute 
chest syndrome, cerebrovascular accidents, and 
blood transfusion, than otherwise healthy indi-
viduals without this hematologic disorder [ 100 ]. 
Hysteroscopic bilateral tubal occlusion should 
be presented as an option that avoids general 
anesthesia and abdominal surgery. All women 
should be counseled appropriately about the 
permanency of the sterilization and the avail-
ability to highly effective, reversible methods of 
contraception.    

K. Tocce and S.L. Davis



189

    Thalassemia 

    Background/Hematology Review 

 The thalassemias are a group of diseases associated 
with decreased or absent production of one or 
more of the globin chains that comprise the 
hemoglobin tetramer. The most common hemo-
globin in adults, hemoglobin A, consists of two 
α and two β chains, making α- and β-thalassemias 
the most clinically relevant entities [ 101 ]. 
Alpha- thalassemia is associated with decreased 
production of α-globin chains, with severity of 
disease varying according to the number of 
functional α genes and amount of α-globin pro-
duced [ 102 ]. This decrease in α-globin produc-
tion results in accumulation of remaining globin 
chains into tetramers. In the fetus, γ chains form 
tetramers known as hemoglobin Bart’s, and in 
adults β tetramers are known as hemoglobin H. 
Complete lack of α-globin production produces 
the most severe form of α-thalassemia and the 
clinical syndrome of hydrops fetalis [ 103 ]. 
Beta- thalassemia is associated with decreased 
or absent β-globin production and associated 
excess of α-globin chains, with severity of clini-
cal presentation directly related to degree of 
β-globin production [ 104 ]. Beta-thalassemia 
major or β 0 - thalassemia is associated with a com-
plete lack of β-globin chains. This disease does 

not manifest until production of the γ-globulin 
chains of fetal hemoglobin decreases to allow for 
replacement by the β-globin chains of adult hemo-
globin during the fi rst year of life, but ultimately 
leads to a severe and chronic anemia [ 105 ]. 
Similar to the clinical presentations of the 
thalassemias, the specifi c genetic mutations 
associated with these disorders are also quite 
varied [ 102 ,  104 ] (Table  11.1 ).

   The hallmark of the thalassemias is hypo-
chromic and microcytic anemia. In β-thalassemia, 
this anemia is the result of the precipitation of 
α-chains in the red blood cells and their precur-
sors, leading to hemolysis and ineffective eryth-
ropoiesis. The anemia of α-thalassemia is 
generally less severe, with hemolysis as the driv-
ing cause, and erythropoiesis less affected [ 106 ]. 
In severe forms of the disease, frequent transfu-
sions are required, with a goal hemoglobin level 
of 9–10 g/dL [ 105 ]. Such frequent transfusions 
lead to serious complications from iron over-
load, which are responsible for the majority of 
clinical manifestations associated with the dis-
ease. These manifestations are typical of hemo-
chromatosis, with cardiac events related to 
deposition of iron in the cardiac muscle the pri-
mary cause of death in this patient population 
[ 107 ]. In recent years, the development of iron 
chelation therapy has improved survival rates of 
patients with thalassemia and iron overload 
related to transfusion [ 108 ].  

   Table 11.1    Basic thalassemia syndromes [ 100 ,  101 ,  106 ]   

 Genetics a   Clinical implications 

 Alpha-thalassemia 

 Carrier  αα/α−  None 
 Minor/trait  αα/−− or α−/α−  Mild anemia with microcytosis and hypochromia 
 Hemoglobin H disease  α−/−−  Moderate anemia with microcytosis, hemolysis, 

splenomegaly 
 Major/hemoglobin Bart’s  −−/−−  Hydrops fetalis 
 Beta-thalassemia 

 Minor/trait  β/β 0  or β/β +   None to mild anemia with microcytosis 
 Intermedia  β + /β +  or β + /β 0   Moderate anemia with microcytosis, splenomegaly 
 Major  β 0 /β 0   Severe anemia requiring transfusions from infancy, 

splenomegaly 

   a β + , β globin gene with decreased β-chain production; β 0 , β globin gene with no β-chain production  
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    Unintended Pregnancy and Maternal/
Fetal Risk 

 In women with thalassemia major, the endocrine 
organs are sensitive to iron toxicity. This can 
result in hypogonadotropic hypogonadism and 
subsequent amenorrhea. Thus, women with thal-
assemia major tend to have low fertility. However, 
effective and aggressive iron chelation therapy 
can preserve reproductive function, and the pos-
sibility of spontaneous pregnancy should not be 
overlooked in women with secondary amenor-
rhea [ 109 ]. Unintended pregnancies can lead to 
signifi cant morbidity and mortality in this high- 
risk population. A higher rate of unplanned preg-
nancy has been found in women with homozygous 
β-thalassemia when compared to controls [ 110 ]. 

 Most research on thalassemia and pregnancy 
is confi ned to β-thalassemia major and interme-
dia; research is scant on reproductive outcomes 
in women with thalassemia traits. Women with 
thalassemia major and intermedia are at risk for 
various complications during pregnancy: cardiac 
failure, alloimmunization, viral infection, throm-
bosis, and endocrine and bone disturbances 
[ 109 ]. A multidisciplinary approach with planned 
preconception assessment, followed by close 
monitoring of maternal and fetal conditions, 
helps to ensure optimal obstetrical outcomes.  

    Contraception by Method 

    Long-Acting Reversible Contraceptive 
Methods 
 Top-tier reversible methods (LNG-IUD, copper 
IUD, and the ENG implant) are the most effective 
methods of contraception and do not rely on 
patient adherence [ 111 ]. These methods have few 
contraindications and are appropriate for use in 
women with thalassemia. The USMEC classifi es 
LNG-IUD use as category 1 and the copper IUD 
use as category 2 in women with thalassemia. 
The category 2 classifi cation is due to concern 
about the increased risk for menstrual blood loss 
with copper IUDs [ 34 ]. The contraceptive implant 
and all progestin-only contraceptives are cate-
gory 1 [ 34 ]. However, the entire clinical picture 

must always be evaluated. For example, osteopenia/
osteoporosis is a prominent cause of morbidity 
in patients with β-thalassemia major [ 112 ], making 
DMPA a less desirable option in patients with 
osteopathy. Chronic anemia, bone marrow expan-
sion, and iron toxicity lead to unbalanced bone 
turnover in these women [ 113 ,  114 ].  

    Combined Hormonal Contraception 
 Despite scant published research on contracep-
tion use in women with thalassemia, no particular 
type of contraception is contraindicated in these 
patients [ 110 ]. However, an increased risk of 
thrombosis has been found in women with 
α-thalassemia syndromes, β-thalassemia major, 
β-thalassemia intermedia, and hemoglobin E-β- 
thalassemia. This is due to the presence of circu-
lating defective red blood cells (RBCs); their 
disrupted membranes expose thrombogenic lipids. 
The spleen is responsible for removing these 
disrupted RBCs. Hypersplenism can result and 
increase blood transfusion requirements, pre-
venting adequate iron control with chelation 
therapy. Women who have undergone splenec-
tomy therefore experience increased circulating 
thrombogenic RBCs and platelets [ 109 ]. 

 Some authorities suggest that women with 
thalassemia who take COCs and have had a sple-
nectomy are at increased risk of thrombotic 
events [ 115 ]. This idea is controversial and other 
authors do not restrict COC use in women with 
thalassemia [ 110 ]. Use of hormone therapy to 
improve pubertal staging and osteoporosis in 
women with β-thalassemia major has been stud-
ied without comment on increased thrombotic 
outcomes [ 116 ,  117 ]. Combined hormonal con-
traceptives (CHC), including pills, patch, and 
ring, are classifi ed as category 1 in women with 
thalassemia by the USMEC [ 34 ]. 

 Although the USMEC classifi es CHC use as 
category 1, the complete clinical picture must 
always be considered. Pulmonary hypertension 
(PH) is an established complication of hemoglo-
binopathies. Although this has been best studied 
in sickle cell disease, it is also a concern in 
patients with β-thalassemia major and intermedia 
[ 99 ]. Use of CHC is category 4 in women with 
complicated valvular heart disease (pulmonary 
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hypertension, risk for atrial fi brillation, history of 
subacute bacterial endocarditis) due to the 
increased risk for arterial thrombosis [ 34 ]. 
Therefore, this can be extrapolated to women 
who have pulmonary hypertension as a conse-
quence of hemoglobinopathies.  

    Barrier and Emergency Contraception 
 Barrier methods (including condoms, spermi-
cides, and diaphragms/cervical caps) and perma-
nent sterilization are also options for patients 
with thalassemia. These methods should not 
impact laboratory parameters or menstrual bleed-
ing patterns and they are assigned to category 
1 in the USMEC [ 34 ]. There is no evidence to 
discourage the use of either levonorgestrel or uli-
pristal acetate for emergency contraception in 
women with thalassemia. The Cu-IUD use for 
EC is an effective option, but the long-term 
bleeding pattern with this device may not be opti-
mal for individuals with thalassemia.  

    Sterilization 
 As stated previously, no medical condition abso-
lutely restricts a woman’s eligibility for steriliza-
tion. However, individuals with thalassemia may 
have an increased risk for surgical complications 
due to anemia. Hysteroscopic bilateral tubal 
occlusion should be presented as a permanent 
option, and all women should be counseled appro-
priately about the availability of highly effective, 
reversible methods of contraception. Male partner 
sterilization can also be considered.    

    Von Willebrand Disease 

    Background/Hematology Review 

 Von Willebrand factor (VWF) is a multimeric 
plasma protein that complexes with factor VIII to 
facilitate platelet adhesion and aggregation. Von 
Willebrand disease (VWD) is an inherited disor-
der associated with decreased quantity or func-
tion of this protein, often resulting in hemorrhagic 
complications [ 118 ]. VWD is further divided 
into three subtypes according to the nature of 
the abnormality affecting VWF. Type 1 VWD is 

associated with a decreased concentration of 
VWF in the blood, type 2 disease encompasses a 
variety of functional defi cits that interfere with 
the normal function of VWF, and type 3 disease 
is associated with a near-complete defi ciency of 
VWF [ 119 ]. The clinical presentation of VWD 
varies according to the subtype, with type 3 dis-
ease being the most severe. This subtype is often 
associated with severe bleeding of both the 
mucous membranes and soft tissues and joints 
due to abnormal platelet function as well as 
decreased factor VIII activity in the setting of 
signifi cant VWF defi ciency [ 120 ]. In addition to 
these inherited types of VWD, there is also an 
acquired form. Acquired VWD is most com-
monly associated with monoclonal gammopa-
thies, lymphoproliferative disorders, and 
myeloproliferative disorders, but can also be 
related to autoimmune disease. The pathologic 
mechanisms underlying acquired VWD are var-
ied, but the clinical presentation is similar to that 
of the inherited forms [ 121 ]. 

 Management of VWD is based on replace-
ment of normal functioning VWF for treatment 
or prevention of bleeding. Transient increases in 
autologous VWF and factor VIII can be induced 
with desmopressin (DDAVP), which is able to 
increase both factors by 3–5 times baseline levels 
within 1 h [ 122 ]. This therapy is of greatest ben-
efi t in type 1 VWD, as functional defi cits associ-
ated with type 2 disease and severely decreased 
levels associated with type 3 disease are less 
likely to respond to such therapy. For these sub-
types, fresh-frozen plasma and cryoprecipitate 
are options, though are somewhat limited by the 
risk for fl uid overload associated with the high- 
volume replacement required to achieve clini-
cally signifi cant levels. Concentrated factor 
supplements that contain both factor VIII and 
VWF are more widely used [ 123 ]. 

 More than 70 % of women with VWD suffer 
from HMB [ 124 ]. Endometriosis may result from 
heavy menstrual blood loss, as it leads to retrograde 
menstruation thought to cause endometriosis [ 124 ]. 
Because of their bleeding tendency, women with 
VWD are more symptomatic compared to women 
without VWD and present early with gynecologic 
problems [ 125 ]. Adolescent HMB has long been 
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recognized to be associated with inherited 
bleeding disorders; studies of this population show 
the prevalence of inherited bleeding disorders 
(IBD) to be 10–57 % [ 126 ,  127 ]. VWD is the most 
common IBD [ 128 ] and was fi rst described in a 
13-year-old girl who died of uncontrolled men-
strual bleeding [ 129 ]. The American College of 
Obstetricians and Gynecologists (ACOG) recom-
mends screening for VWD in adolescents pre-
senting with severe HMB; it also specifi es that 
VWD and other inherited and acquired disorders 
of coagulation and hemostasis should be consid-
ered in the differential diagnosis of all patients 
being evaluated for HMB, regardless of age [ 130 ]. 

 There is a high rate of surgical interventions 
for HMB in this population, including hysterec-
tomy. A hysterectomy rate of 23–26 % has been 
reported among women with VWD [ 131 ,  132 ]. 
Hysterectomy is often performed at a relatively 
young age; an international survey reports hyster-
ectomy as early as 14 years of age [ 131 ].  

    Unintended Pregnancy and Maternal/
Fetal Risk 

 For patients with VWD, morbidity and mortality 
centers on the occurrence of hemorrhage. During 
pregnancy, levels of both factor VIII and VWF 
increase, and patients with VWD may reach nor-
mal levels in the third trimester. These levels will 
rapidly fall after delivery, and patients are at 
increased risk for bleeding within the fi rst 24 h. 
Factor VIII and VWF levels less than 50 are asso-
ciated with increased risk of bleeding, and 
patients with such levels should be supplemented 
with desmopressin (DDAVP) or factor concen-
trates as appropriate. This supplementation 
should continue for 3–5 days after delivery [ 133 ]. 

 Women should be counseled prior to concep-
tion as to the inheritance patterns of VWD; since 
VWD can be transmitted as an autosomal domi-
nant or recessive trait, the fetus can have up to a 
50 % risk of being affected [ 130 ]. In order to pre-
vent unintended pregnancies and the subsequent 
complications that can arise with delivery, preg-
nancy loss or abortion, contraception should be 
discussed with all VWD patients of reproductive 
age as a part of routine health care.  

    Contraception by Method 

    Intrauterine Devices 
 Due to the heavier and/or longer menstruation 
that may result with the copper IUD in healthy 
women, this device is not a common method of 
contraception utilized in women with VWD 
[ 128 ]. As discussed previously for iron- defi ciency 
anemia, the 20 μg-releasing LNG-IUD has been 
shown to suppress endometrial growth and 
induce a state of atrophic endometrium [ 134 ]. 
This translates into a reduction in average men-
strual blood loss of 74 % by 3 months and 97 % 
after 12 months of use [ 135 ]. Extrapolation of 
this data from its use in healthy women has made 
the LNG-IUD a promising contraceptive option 
for women with VWD and has led to a number of 
small studies that evaluated the use of LNG-IUD 
in women with IBDs. These studies have utilized 
the 20 μg-releasing LNG-IUD. It is unknown if 
these results apply to the recently FDA-approved 
14 μg-releasing LNG-IUD. 

 The fi rst study to look at the LNG-IUD for the 
treatment of HMB specifi cally in women with 
IBDs was published in 2004 [ 136 ]. In this pro-
spective pilot study, 16 women with IBDs who 
had subjective and objective HMB that was not 
responsive to medical management (defi ned as 
COC, desmospressin, or tranexamic acid) were 
followed for 9 months after LNG-IUD insertion. 
Thirteen of the women had VWD and all received 
prophylactic hemostatic treatment with desmo-
pressin at the time of LNG-IUD insertion. The 
LNG-IUD was found to be effective at reducing 
pictorial blood-loss assessment chart (PBAC) 
scores and increasing hemoglobin and ferritin in 
all subjects. All women reported that their bleed-
ing improved and 56 % became amenorrheic. 
Reported side effects were minimal. 

 Three additional publications have shown 
favorable results of LNG-IUD use in women 
with various inherited bleeding disorders. In a 
survey of seven women with hemostatic disor-
ders who received a LNG-IUD for menstrual 
management, the number of bleeding days was 
reduced in three of the four women with 
VWD. These women had all attempted treatment 
with COCs; one patient was also on warfarin [ 137 ]. 
In a retrospective case series that described the 
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long-term effi cacy (mean follow-up was 33 months) 
of the LNG- IUD in 26 English women, the median 
PBAC scores were decreased, hemoglobin levels 
were increased, and quality of life measures were 
improved after LNG-IUD insertion. Thirteen of 
the 26 women included in this review had 
VWD [ 138 ]. Finally, a retrospective chart review 
of 28 women with hemostatic disorders (5 with 
VWD) showed improvement in menorrhagia in 
68 % after LNG-IUD insertion [ 139 ]. Of note, 
seven women experienced return of symptoms at 
a median of 3 years post insertion. This deterio-
ration was reversed when the LNG-IUD was 
removed and a new device placed. This strategy 
may be useful and should be considered for indi-
viduals whose symptoms return after initial clin-
ical improvement [ 124 ]. 

 Recently, a small retrospective review was 
published in the hematology literature that 
attempted to determine the expulsion rate of 
LNG-IUD in women with IBDs; 13 of the 20 
patients had VWD [ 140 ]. The authors hypothe-
sized that the expulsion and malposition rate 
would be higher among women with IBDs com-
pared to the reported 1-year rates of 5–10 % in 
healthy women [ 135 ,  141 ]. Of the 20 patients, 3 
IUDs were expelled and 2 were removed due to 
malposition, for a total of 25 % (95 % CI 11.2–
46.9 %). An additional fi ve were removed due to 
pain ( n  = 1) and failure to satisfactorily reduce 
menstrual bleeding ( n  = 4), making the overall dis-
continuation in this population 50.0 % (95 % CI 
29.9–70.1 %) within 2 years. In the 50 % who 
maintained the IUD, increases in hemoglobin 
were consistent with the results found in prior 
studies of LNG-IUD use in healthy women and in 
women with bleeding disorders [ 35 ,  136 ]. These 
results may not be generalizable: the sample size 
is small and factors such as the experience of the 
inserter were not taken into account. However, 
even if only 50 % on women with VWD maintain 
and experience hematologic improvement with 
the LNG-IUD, its use should be considered a top-
tier method of contraception for women with 
VWD, since surgical treatment of HMB carries 
additional risks in this population. 

 A potential concern at the time of IUD inser-
tion is the risk of bleeding in patients with VWD. 

In the study described above, the majority of 
patients did not receive prophylaxis medications 
(e.g., desmopressin) at the time of insertion [ 140 ]. 
This differs from the previous studies [ 136 – 138 ] 
and prior recommendations, where adequate 
hemostatic coverage was recommended, espe-
cially in women with severe forms of VWD [ 124 ]. 
Clinical effi cacy of prophylaxis medication for 
IUD insertion has not been adequately studied 
and management must be made on a case-by-
case basis. 

 In addition to HMB, there is also the risk of 
signifi cant bleeding with ovulation in women 
with VWD. Hemoperitoneum and broad ligament 
hematomas from ovarian cyst rupture may result 
in severe cases [ 124 ]. More commonly, ovulation 
can be associated with signifi cant mid- cycle pain. 
Although the USMEC recommendations are the 
same for women with IBDs and those without 
[ 34 ], the risks and benefi ts of various contracep-
tive options may differ in women with VWD and 
individualized assessment is required. 

 Since the contraceptive effect of the LNG- 
IUD is mainly due to its local effect, ovulatory 
cycles with follicular rupture usually occur in 
women using this method [ 42 ]. Studies to date 
have not addressed the incidence, management, 
and clinical outcomes of ovarian cysts in women 
with VWD who are utilizing the LNG-IUD for 
contraception and treatment of HMB. Inhibiting 
ovulation and decreasing menstrual bleeding 
may require a multifactorial approach in women 
with VWD. This may include the simultaneous 
use of multiple contraceptive methods and/or 
combinations of contraceptives with prophylactic 
hemostatic medications.  

    Progestin-Only Methods 
 Even less thoroughly investigated than the LNG- 
IUD are the other progestin-only methods (includ-
ing contraceptive implants, progestin-only pills, 
and DMPA). The etonogestrel implant provides 
effective contraception but carries a theoretical risk 
of irregular light vaginal bleeding in addition to 
localized bleeding at the time of insertion and 
removal in women with VWD [ 128 ]. In clinical 
studies of the contraceptive implant in healthy 
women, irregular bleeding was the single most 
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common reason (10.8 %) for implant discontinua-
tion [ 142 ]. The risks should be weighed with the 
benefi t of potential amenorrhea, which was 
achieved in on average in 22.2 % of healthy women 
during each 90-day reference period [ 142 ]. Injected 
depot medroxyprogesterone acetate (DMPA) can 
also result in amenorrhea (in almost 60 % of 
healthy women by 12 months) and an unpredict-
able bleeding pattern [ 128 ]. Neither the implant nor 
DMPA has been studied in patients with inherited 
bleeding disorders. 

 Progestin-only pills (POPs) are also associ-
ated with irregular bleeding and have not been 
evaluated in women with inherited bleeding dis-
orders. The POP available in the USA is low 
dose, 0.35 mg of norethindrone daily. High doses 
of oral norethindrone may be a useful treatment 
of acute HMB in women with VWD [ 124 ] based 
on a single trial that compared a 21-day course of 
5 mg of norethindrone three times daily to the 
20 μg LNG-IUD [ 143 ]. A signifi cant reduction in 
menstrual blood loss was seen in both groups (a 
mean reduction of 103 mL (94 %) was seen in the 
LNG-IUD group and 95 mL (87 %) in the noreth-
indrone group). In addition to being less effec-
tive, the oral progestin was less acceptable to 
patients. After three cycles, only 22 % of subjects 
wished to continue norethindrone, compared to 
76 % of subjects wishing to continue LNG-IUD 
use. High-dose progestin therapy can cause side 
effects including fatigue, mood changes, weight 
gain, bloating, and irregular bleeding [ 124 ]. 

 For women choosing to use a progestin only- 
method, if persistent, bothersome irregular bleed-
ing occurs, the appropriate clinical workup must 
be performed. If there is no identifi able pathol-
ogy, the clinician’s fi rst choice to alleviate the 
irregular bleeding is typically a 21-day course of 
COCs or estrogen followed by a 7-day break. 
Although another often-utilized strategy is non-
steroidal anti-infl ammatory drug (NSAID) 
administration, NSAID use is contraindicated in 
women with VWD due to its anti-aggregatory 
effect on platelet function [ 144 ].  

   Combined Hormonal Contraception 
 CHCs (available as a pill, ring, or patch) are 
effective in preventing ovulation and improving 
HMB and dysmenorrhea. They induce atrophy of 

the endometrium, resulting in a reduction in 
menstrual blood loss in women with and without 
menorrhagia [ 145 ,  146 ]. Higher-dose COCs 
(50- µg ethinyl estradiol [EE]) have been shown 
to signifi cantly reduce menstrual blood loss in 
women with objective menorrhagia [ 147 ]. 
Low- dose monophasic COCs (≤30 μg EE) and 
their reduction in menstrual blood loss have 
been assessed in only one randomized controlled 
trial [ 148 ]. A signifi cant reduction in blood loss 
was observed in the COC group, similar to the 
results in the other treatment groups (low-dose 
danazol and mefenamic acid groups). 

 In 2012, a novel quadriphasic combination oral 
contraceptive pill containing estradiol valerate 
(E2V) and dienogest (DNG) (Natazia, Bayer 
Healthcare Pharmaceuticals, Wayne, NJ, USA) 
was the fi rst COC to receive FDA approval for the 
treatment of HMB in women without organic 
pathology who choose an oral contraceptive as 
their method of contraception [ 149 ]. In contrast 
with traditional combination oral contraceptives, 
the progestin component of E2V/DNG stabilizes 
the endometrium [ 150 ]. Pooled analysis of two 
multinational, randomized, double-blind, placebo- 
controlled trials showed that after 6 months of 
E2V/DNG use, the median menstrual blood loss 
was decreased by 88 % compared to 24 % in pla-
cebo users. Statistically signifi cant improvements 
in hematologic parameters (hemoglobin, hemato-
crit, and ferritin) were also seen [ 151 ]. 

 The effi cacy of COCs in reducing the men-
strual blood loss in women with VWD has not 
been rigorously evaluated since women with 
VWD and other bleeding disorders are usually 
excluded from these studies. However, due to the 
reduced MBL seen in healthy individuals, vari-
ous COC preparations are often used in an 
attempt improve the bleeding and hematologic 
profi les of patients with VWD. In a survey of 44 
women with types 2 and 3 VWD unresponsive to 
DDAVP, COCs were reported to be effective in 
88 % of women [ 131 ]. A questionnaire adminis-
tered to 99 type 1 patients revealed less positive 
results: hormonal interventions for menorrhagia 
were ≤50 % effective, with “standard” dose 
COCs effective in only 24 % of cases [ 152 ]. 
Types and dosages of COCs were not specifi ed in 
this patient survey. 
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 Traditionally, COCs are taken once daily for 
21 days followed by a hormone free week during 
which uterine bleeding occurs. Recently, contin-
uous administration of COCs has been utilized 
successfully in the treatment of endometriosis, 
dysmenorrhea, and other menstrual-related 
symptoms [ 153 ,  154 ]. Continuous administration 
permits avoidance of menstruation and authors 
have advocated the use of this strategy in VWD- 
related HMB, particularly in adolescents that do 
not respond to cyclic COC therapy [ 124 ]. As with 
any woman considering COC use, potential side 
effects should be discussed. Thrombosis may be 
less of a concern with VWD patients since they 
have a low inherited thrombotic risk [ 124 ]. 

 Management of HMB in adolescents com-
monly requires more than one treatment modality 
[ 155 ]. Combination therapy can provide effective 
contraception while treating HMB and prevent-
ing hemorrhagic sequelae from ovulation. 
 First- line treatment options include CHCs, LNG-
IUD, and specifi c hemostatic therapies, including 
tranexamic acid (which competitively inhibits 
multiple plasminogen binding sites, decreasing 
plasmin formation and fi brinolysis), desmopres-
sin, and clotting factor replacement. The selec-
tion of management options depends on clinical 
presentation, patient preferences, and toleration 
of side effects. A multidisciplinary team that 
includes a hematologist and gynecologist will 
ensure that optimal medical treatment strategies 
are utilized and premature surgical intervention is 
avoided for women with VWD.  

   Barriers and Emergency Contraception 
 Barrier methods should not impact laboratory 
parameters or menstrual bleeding patterns and 
they are assigned to category 1 in the USMEC 
[ 34 ]. Patient counseling should include this 
information and data regarding the failure rates 
of each method. There is scant information on 
emergency contraception (EC) use in this 
population. Oral methods (levonorgestrel or 
ulipristal acetate) are preferable to the copper 
IUD. In women with VWD, the risk of HMB 
with the copper IUD should be discussed and 
tranexamic acid used concomitantly to prevent 
this complication [ 128 ].  

   Sterilization 
 As stated in prior sections, no medical condition 
absolutely restricts a woman’s eligibility for ster-
ilization. However, certain conditions place a 
woman at high surgical risk and in these cases, 
careful consideration should be given to the risks 
and benefi ts of other acceptable alternatives [ 34 ]. 
Women with VWD should be made aware of the 
increased bleeding risks with surgery and alter-
native methods should be discussed, including 
reversible contraception and male sterilization. 
Hysteroscopic bilateral tubal occlusion can also 
be presented as an option that avoids abdominal 
surgery, although this modality has not been 
studied or reported on women with VWD. 

 In a report of nine laparoscopic sterilization 
procedures among women with inherited bleed-
ing disorders, there was one conversion to mini- 
laparotomy and salpingectomy to control 
bleeding from a fallopian tube. A wound hema-
toma developed in another patient [ 156 ]. A team 
approach between hematology, anesthesiology, 
and gynecology is essential prior to any surgical 
procedure in VWD patients. Factor levels may 
need to be monitored in the perioperative periods 
and adequate hemostatic coverage should be 
provided. 

 Treatment with COCs for 1–2 months prior to 
surgery may decrease the risk of transfusion in 
patients with VWD. In a case series report, three 
women with type 1 VWD who required transfu-
sions with prior surgeries, exhibited normal or 
near normal coagulation test results while taking 
COCs. They then underwent laminectomy, cho-
lecystectomy, and hysterectomy, respectively, 
and did not require fresh frozen plasma, cryopre-
cipitate, or other blood components [ 157 ].    

    Hematologic Malignancies 

    Background/Hematology Review 

 Hematologic malignancies are cancers of the 
hematopoietic system, which can be classifi ed 
according to the lineage of cells affected. The 
myeloid neoplasms affect erythroid cells, granu-
locytic cells (neutrophils, eosinophils, basophils), 
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megakaryocytes, monocytes, and mast cells, as 
well as their precursors. Within this group, acute 
processes refer to those aggressive neoplasms 
with at least 20 % blasts in the peripheral blood 
or bone marrow. Acute myeloid leukemia is the 
most common. The less aggressive category of 
myeloproliferative neoplasms includes chronic 
myeloid leukemia [ 158 ]. In contrast to the 
myeloid disorders, the lymphoid neoplasms 
affect B- and T-lymphocytes and their precursors. 
In this group, diseases are fi rst categorized as 
Hodgkin or non-Hodgkin lymphomas, and then 
further distinguished according to B-cell versus 
T-cell lineage [ 159 ]. The hematologic malignan-
cies are more precisely characterized according 
to molecular subtype [ 160 ]. 

 Hematologic malignancies are generally a 
rare occurrence in women of childbearing age. 
This is largely due to the low prevalence of these 
diseases in this patient population. The most 
recent Surveillance, Epidemiology, and End 
Results (SEER) data estimates a 0.13 % probabil-
ity of a woman developing leukemia from birth to 
age 39, and a similarly low probability of 0.15 % 
between ages 40 and 59. The probability of 
developing non-Hodgkin lymphoma is similar at 
0.09 % in women up to age 39, though it increases 
a bit in the 40- to 59-year age group with a prob-
ability of 0.31 % [ 161 ]. Hodgkin lymphoma is an 
exception to this rule, with an incidence of up to 
4.7 % in women of child-bearing age [ 162 ]. 

 The treatments for hematologic malignancies 
vary according to specifi c disease type, though the 
majorities involve combinations of chemotherapy 
agents. In addition, hematopoietic stem cell trans-
plant may be required in the setting of aggressive 
or refractory disease, and radiation therapy is 
indicated in some lymphomas. Both the underly-
ing malignancy and the treatment for it can affect 
fertility in male and female patients. In the female 
population, chemotherapy has been found to 
cause ovarian fi brosis and follicle destruction, and 
can result in amenorrhea [ 163 ]. In a retrospective 
study of women with Hodgkin lymphoma, 14 % 
were amenorrheic prior to initiation of therapy, 
with resumption of menstrual cycles after initia-
tion of therapy, and an additional 18 % became 
amenorrheic while on chemotherapy. Notably, the 

median age in the latter group was higher than 
that of the overall patient population evaluated 
(30 years versus 23 years) [ 164 ].  

    Unintended Pregnancy and Maternal/
Fetal Risk 

 Most of the reproductive literature on Hodgkin 
lymphoma (HL) focuses on fertility preservation 
prior to and during treatment. Currently, ABVD 
(doxorubicin, bleomycin, vinblastine, dacarba-
zine) and escalated BEACOPP (bleomycin, eto-
poside, doxorubicin, cyclophosphamide, 
vincristine, procarbazine, prednisone) are the 
most frequently used regimens for treating 
Hodgkin lymphoma [ 165 ,  166 ]. Of the two regi-
mens, ABVD is not associated with a greater risk 
of premature menopause. In a case–control study 
of 36 survivors attempting pregnancy, there was 
no evidence of impairment in fertility compared 
to controls [ 167 ]. In contrast, over 50 % of 
women receiving escalated BEACOPP were 
found to have permanent amenorrhea [ 168 ]. 

 For all patients with hematologic malignan-
cies, regardless of type and treatment regimen, 
safe and effective contraception should be provided 
to avoid unintended pregnancies (see Chap.   14    ). 
Maternal and fetal outcomes with chemother-
apy during pregnancy are not well studied and 
pregnant women face diffi cult decisions regard-
ing continuation of pregnancy and treatment 
options. One small study followed 90 women 
diagnosed with lymphoma during pregnancy; 
33 % deferred treatment until after delivery and 
9 % terminated the pregnancy [ 169 ]. Of the 56 
women with lymphoma who received chemo-
therapy in the second and third trimesters; min-
imal maternal complications and fetal effects 
were seen [ 169 ].  

    Contraception by Method 

   Combined Hormonal Contraception 
 Since hematologic malignancy is a rare occur-
rence in women of childbearing age, there is little 
research on contraception in this population. 
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However, several studies have been published 
that examine the role of COCs and gonadotropin- 
releasing hormone analogs (GnRH-a) in preserv-
ing fertility in women with hematologic cancer. It 
has been hypothesized that the rate of follicular 
destruction is accelerated by chemotherapy and 
the subsequent decreases in estradiol and inhibin 
production results in increased FSH production 
[ 169 ]. By inducing pituitary desensitization, the 
administration of COCs or GnRH-a may prevent 
the increased levels of FSH and therefore protect 
follicles. Standard recommendations for admin-
istering GnRH-a or COCs during treatment of 
hematologic cancer have not been established 
based on these preliminary studies. 

 An important consideration when considering 
COC use in patients with hematologic malignan-
cies is hypercoagulability. Malignancy is a 
 recognized secondary hypercoagulable state 
[ 170 ] and the Society of Family Planning recom-
mends that women of childbearing age who are 
being treated for cancer avoid all CHC if possible 
because they may further increase the risk of 
VTE already elevated due to the cancer [ 171 ]. 
Whether using COCs solely to prevent pregnancy 
or as a means to prevent premature ovarian fail-
ure as a result of chemotherapy, the risk–benefi t 
ratio should be considered on a case-by-case 
basis since these cancers are not listed in the 
USMEC.  

   Progestin-Only Methods 
 Progestin-only contraception (including oral, 
injectable, and implantable) has not been associ-
ated with thrombotic events in healthy individu-
als [ 172 – 174 ]. A recent meta-analysis of eight 
observational studies also concluded that there is 
no increased risk of venous thromboembolism in 
healthy users of progestin-only contraception 
compared to nonusers of contraception [ 175 ]. 
Unfortunately, there are insuffi cient data to eval-
uate the risk of VTE with progestin-only meth-
ods in patients at high risk for VTE [ 171 ]. 
Treatment plans should be made on a case-by- 
case basis. Women with osteopathy following 
chemotherapy should avoid DMPA [ 171 ]. The 
benefi t of single-dose oral LNG for EC most 
likely outweighs the risks for these patients; there 
is no evidence to restrict ulipristal acetate use.  

   Intrauterine Devices 
 Copper IUD and LNG-IUD can be utilized in this 
population for contraception and EC; however, 
the safety and effectiveness of these devices by 
women who are immunosuppressed by chemo-
therapy have not been adequately studied. Case 
reports have documented IUD failures in immu-
nosuppressed patients [ 176 ,  177 ], but this remains 
a theoretical concern. These case reports were 
published in 1976 and 1981 and did not utilize 
the IUDs that are currently available. Please see 
Chap.   9     for further discussion.  

   Sterilization 
 The same theoretical concern exists for effective-
ness of hysteroscopic sterilization. During this 
procedure, a 4-cm microinsert (Essure, Bayer 
Healthcare Pharmaceuticals, Wayne, NJ, USA) is 
placed into each fallopian tube. Once deployed, 
the stainless steel inner coil and the expanding 
nickel–titanium outer coil anchor the implant. 
Wound in and around the inner coil are polyeth-
ylene terephthalate (PET) fi bers. These PET 
fi bers stimulate benign tissue growth that sur-
rounds and infi ltrates the device over time. This 
results in the fallopian tube occlusion and perma-
nent sterilization. Patients are evaluated for bilat-
eral tubal occlusion at 3 months by 
hysterosalpingogram (HSG) [ 178 ]. Insuffi cient 
tissue reaction or prolonged times to occlusion 
are theoretical concerns in immunosuppressed 
patients. 

 The potential benefi ts of hysteroscopic steril-
ization most likely outweigh the risks in this 
patient population. Laparoscopic bilateral tubal 
ligation is another option for sterilization, but 
elective surgeries are typically avoided during 
treatment of a malignancy. Prior to performing 
either form of sterilization, consultation with the 
patient’s oncologist is appropriate. Highly effec-
tive reversible methods of contraception and 
male sterilization should also be considered and 
discussed.  

   Barrier Methods and Emergency 
Contraception 
 Barrier methods (including condoms, spermi-
cides, and diaphragms/cervical caps) are options 
for women with hematologic malignancy. 
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There is no evidence to discourage the use of 
either levonorgestrel or ulipristal acetate for 
emergency contraception in women with hema-
tologic malignancy. The Cu-IUD use for EC is 
an option, but the effectiveness has not been 
investigated in this patient population.    

    Conclusion 

 For women with iron-defi ciency anemia, sickle 
cell anemia, thalassemia, and Von Willebrand 
disease, contraception can also be utilized to 
improve heavy menstrual bleeding and hemato-
logic laboratory values. Each patient’s complete 
clinical picture must be assessed, since certain 
complications of hematologic disorders may 
make particular contraceptive methods subopti-
mal. LNG-IUDs are typically safe for even the 
most complicated patients and have clearly been 
shown to decrease menstrual bleeding and 
improve hematologic laboratory values in healthy 
patients. Current research is leading to similar 
conclusions in women with hematologic abnor-
malities. Barrier methods and sterilization do not 
have the benefi t of improving bleeding profi les 
and hematologic parameters. Although barrier 
methods are less effective at preventing preg-
nancy, they are certainly safe in this patient popu-
lation. The risks of bleeding and anesthesia are 
minimized with hysteroscopic sterilization; but 
menstrual bleeding patterns will not be favorably 
altered. The risks and benefi ts of any sterilization 
surgery must be carefully considered in women 
with hematologic abnormalities.     
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           Introduction 

 Hemostasis involves a complex process of blood 
clot formation at the site of vessel injury. It is a 
delicate balance between bleeding and clotting. 
Both clot formation and clot lysis are linked to 
initially stop bleeding, and later to facilitate tissue 
remodeling. Excessive clot formation or reduced 
clot lysis can lead to excessive thrombosis. 
Platelets are generally the fi rst line of defense and 
are activated at the site of vascular injury to form 
a platelet plug and trigger the clotting cascade. 
Tissue factor is generated at the site of the wound 
and interacts with factor VII to generate factor X 
(the extrinsic pathway), which initiates clotting. 
The intrinsic pathway (factors VIII, IX, XI) then 

amplifi es this process. Antithrombin, tissue factor 
pathway inhibitor, and the protein C pathway are 
involved in the termination phase of coagulation. 
They are critical in mediating the extent of clot 
formation. The fi nal process in hemostasis is to 
organize and remove the clot and restore vessel 
patency. This is another complex process involv-
ing plasminogen binding to fi brin and tissue plas-
minogen activator (tPA) leading to active 
proteolytic plasmin, which then cleaves fi brin, 
fi brinogen, and many other plasma proteins and 
clotting factors. If any factors are missing or dys-
functional, nonphysiologic thrombosis can occur. 

 Thromboembolism, of which venous throm-
boembolism (VTE) is the most prevalent, is 
related to risk factors that may be genetic or 
acquired, permanent or transient. The risk of 
thromboembolism varies throughout a woman’s 
life, with increased risk associated with estrogen 
exposure. Both pregnancy and the puerperium 
are hypercoagulable states that prepare the body 
for the bleeding challenges of delivery. The inci-
dence of thromboembolism during the postpar-
tum period is up to fi ve times higher than during 
pregnancy and approximately 22- to 84-fold 
higher than in nonpregnant women [ 1 ,  2 ]. While 
the risk of VTE is highest immediately following 
delivery and declines sharply thereafter, it 
remains 5 to 7 times higher from 4 to 6 weeks 
postpartum compared to nonpregnant, nonpost-
partum women, generally reaching baseline lev-
els by 6 weeks in average-risk women [ 1 ,  2 ]. 
Increased risk of VTE associated with pregnancy 
is a result of both obstruction of the venous fl ow 
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from an enlarged uterus and the hypercoagulable 
state associated with pregnancy. Many coagula-
tion factors increase during normal pregnancy. 
Additionally, fi brinolysis decreases. Estrogen-
containing contraception also increases the risk 
of VTE. This is seen in both high-dose (50 mcg 
or more) and low-dose (less than 50 mcg) estro-
gen-containing combined hormonal contracep-
tive (CHC) preparations [ 3 ,  4 ]. Hormone therapy 
and hormone receptor modulators, such as 
tamoxifen and raloxifene, also increase the risk 
of VTE. 

 A woman’s history of VTE, or risk factors for 
VTE, signifi cantly impacts the choice of contra-
ception. However, the elevated risk of VTE in 
pregnancy, even in the fi rst trimester, makes effec-
tive contraception and appropriate preconception 
management imperative. This chapter  reviews the 
risks for thromboembolism both outside of and 
during pregnancy, and the appropriate selection 
and use of contraception in women with a history 
of VTE or thrombophilia. In addition, assessment 
of women for clotting disorders is reviewed.  

    Scope of the Problem 

 VTE is estimated to have an overall annual inci-
dence of 117 per 100,000 persons [ 5 ]. It is associ-
ated with major complications such as acute 
death from pulmonary embolism (PE), which 
occurs in 1–25 % of patients with VTE, and post- 
thrombotic syndrome, which can be disabling 
[ 6 ]. The incidence of VTE increases with age: at 
25 years the risk is 51/100,000, at 50 it is 
123/100,000, at 60 it is 207/100,000, at 70 it is 
351/100,000, and at 80 it is 703/100,000 [ 7 ]. 
VTE is a signifi cant issue for women due to an 
increased risk from pregnancy and the puerpe-
rium, as well as from the use of CHC and hor-
mone therapy (HT). 

 VTE remains among the top causes of mater-
nal death in the developed world. Pregnancy 
increases the risk of VTE fi vefold. During the 
puerperium, the risk is increased by as much as 
60-fold [ 8 ]. The overall incidence of VTE during 
pregnancy is 1–2 per 1,000 births, with an average 
morality rate of 0.41 % [ 9 ]. Signifi cant risk factors 
for VTE in pregnancy include maternal age greater 

than 25 years, black race, smoking, thrombo-
philia, cardiovascular disease, obesity, cesarean 
delivery, postpartum hemorrhage, and blood 
transfusion. Risk factors for maternal death from 
VTE include black race, hypertension, cesarean 
delivery, and transfusion [ 10 ]. Infertility treat-
ments, particularly when ovarian hyperstimula-
tion syndrome and conception occur together, also 
expose women to a signifi cant risk of VTE [ 9 ]. 

 The use of CHCs approximately doubles the 
risk of VTE in average-risk women. Additionally, 
VTE risk may be higher in some formulations of 
CHCs than others, based on the type of progestin 
and route of administration [ 9 ]. Importantly, a 
synergistic effect exists between thrombophilias 
and various reproductive risks.  

    Patient Assessment 

 An identifi able risk factor, either inherited or 
acquired, can be established in about 80 % of 
patients with VTE after thorough assessment, 
including a detailed family history. Many patients 
have more than one risk factor. It is important to 
document the age of onset, location of any prior 
thromboses, and results of objective diagnostic 
studies for the diagnosis of VTE. Precipitating 
conditions such as prior surgeries, trauma, preg-
nancy, heart failure, travel, and immobility should 
be ascertained. Medications, especially the use of 
combined hormonal contraceptives, tamoxifen 
and raloxifene, or hormone therapy, should be 
clearly established. Additionally, a careful obstet-
ric history should be obtained, with particular 
attention to recurrent fetal loss, which may sug-
gest the possibility of an inherited thrombophilia 
or antiphospholipid antibody syndrome (APS). 
A family history that identifi es one or more fi rst- 
degree relatives with VTE is strongly suggestive 
of an inherited thrombotic disorder. History of 
prior or current malignancies, and adherence to 
routine age-appropriate cancer screening, such as 
pap smears, mammograms, and colonoscopy, 
should be reviewed. 

 The initial laboratory testing for a patient with 
VTE should include a complete blood count, coag-
ulation studies, serum chemistries to evaluate liver 
and renal function, and urinalysis. Current data 
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does not support an extensive search for occult 
malignancy, but signs and symptoms that suggest 
an underlying malignancy should be pursued. 

 Approximately 24–37 % of all patients with a 
DVT have an identifi able inherited thrombophilia, 
and the majority of these patients have a history of 
familial thrombosis [ 11 – 13 ]. Currently, there is no 
consensus regarding which patients with a VTE to 
test for inherited thrombophilias and consultation 
with a hematologist is reasonable. To date there 
have been no randomized controlled trials assess-
ing the benefi t of testing for thrombophilia on the 
risk of recurrent VTE [ 14 ]. In general, testing is 
suggested if identifying an inherited thrombo-
philia would infl uence the duration of anticoagu-
lant therapy or other patient management, such as 
selection of contraception or preconception care. 
For patients with an initial idiopathic (unpro-
voked) DVT, testing is generally favored, particu-
larly for those with a strong family history. This 
should include the fi ve major inherited defects: 
protein C and protein S, factor V Leiden, pro-
thrombin 20210A gene mutation, and antithrom-
bin III. If screening is positive, family members 
should then be offered screening. Defi ciencies of 
protein C, protein S, and antithrombin are more 
likely in patients with initial thrombosis prior to 
age 50, a family history of VTE, recurrent throm-
bosis, thrombosis in association with CHCs or 
pregnancy, and thrombosis in unusual vascular 
beds (e.g., portal, hepatic, mesenteric, or cerebral 
vein thrombosis), and in patients with warfarin-
induced skin necrosis [ 15 – 17 ]. Factor V Leiden, 
the prothrombin 20210A gene mutation, and APS 

should be tested for in idiopathic VTE in patients 
less than 50, and all women with hormone ther-
apy-associated events. Testing for APS should 
include these antiphospholipid antibodies (aPL): 
IgG and IgM anticardiolipin antibodies (aCL) by 
enzyme-linked immunosorbent assay (ELISA), 
IgG and IgM anti-β 2 -glycoprotein I (anti-β 2 GPI) 
antibodies by ELISA (although testing for anti-
β 2 GPI antibodies may be reserved for patients 
 suspected of APS in whom the IgG and IgM aCL 
and lupus anticoagulant testing are negative) [ 18 ], 
and lupus anticoagulant testing (dilute Russell 
viper venom time and activated partial thrombo-
plastin time). Transient elevations in aPL are 
 common and repeat testing of elevated markers 
after 12 weeks is recommended for confi rmation 
of a positive test [ 19 ]. 

 Screening for the factor V Leiden mutation is 
performed through a second-generation activated 
protein C resistance assay, with subsequent DNA 
analysis for diagnosis if the assay is abnormal. 
The resistance assay may be performed during 
pregnancy, but is unreliable in the setting of anti-
coagulation. In contrast, testing for the prothrom-
bin gene mutation is conducted via DNA analysis, 
which is unaffected by pregnancy, acute thrombo-
sis, and anticoagulation. Antithrombin defi ciency 
is diagnosed by a measurement of antithrombin 
activity less than 50 % of normal [ 20 ]. Such test-
ing is reliable during pregnancy, but not in the set-
tings of acute thrombosis and anticoagulation 
(Table  12.1 ). Testing for protein C defi ciency is 
performed by measuring protein C activity (either 
through clotting or chromogenic assays), which is 

   Table 12.1    Thrombophilia testing a    

 Thrombophilia  Test 
 Test reliable 
during pregnancy? 

 Test reliable 
during acute 
thrombosis? 

 Test reliable 
in setting of 
anticoagulation? 

 Factor V Leiden mutation  Activated protein C resistance assay b   Yes  Yes  No c  
 Prothrombin G20210A 
mutation 

 DNA analysis  Yes  Yes  Yes 

 Protein C defi ciency  Protein C activity (<60 %)  Yes  No  No 
 Protein S defi ciency  Functional assay (<55 %)  No d   No  No 
 Antithrombin defi ciency  Antithrombin activity (<60 %)  Yes  No  No 

   a Adapted from [ 25 ] 
  b Follow with confi rmatory DNA analysis if abnormal 
  c DNA    analysis is reliable in the setting of anticoagulation 
  d If necessary to test during pregnancy, recommended cutoff values for free protein S antigen levels in the second and 
third trimesters are <30 % and <24 %, respectively  
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reliable during pregnancy, but not in the settings 
of acute thrombosis or anticoagulation [ 21 ]. 
Protein S defi ciency is diagnosed using activity 
assays and measurement of free protein S antigen 
levels, with levels less than 55 % of normal gener-
ally used as a cutoff. Testing is unreliable in the 
settings of acute thrombosis and anticoagulation. 
Additionally, testing in pregnant women is less 
reliable, leading to recommendations for stricter 
cutoffs for free protein S antigen levels in the sec-
ond and third trimesters of less than 30 % and less 
than 24 %, respectively [ 22 – 24 ].

       Baseline Risks of Clotting Disorders 
and Risks of Clotting Disorders 
in Pregnancy 

 Second only to a personal history of VTE, the 
presence of a thrombophilia signifi cantly elevates 
a woman’s risk of VTE both during pregnancy 
and outside of the pregnant state. Thrombophilias 
are present in 20–50 % of women who experi-
ence VTE during pregnancy and the postpartum 
period [ 25 – 28 ]. This section  briefl y explores the 
prevalence, diagnosis, risks, and treatment of 
thrombophilias both during and outside of 
pregnancy. 

    Antiphospholipid Antibody 
Syndrome 

 Antiphospholipid antibody syndrome (APS) is an 
autoimmune disorder characterized by the pres-
ence of characteristic clinical features, such as 
VTE and certain obstetric complications, and 
specifi ed levels of persistent circulating antiphos-
pholipid antibodies [ 29 ]. There are no clear data 
on the prevalence of APS. The diagnosis of APS 
requires the presence of one clinical criterion and 
one laboratory criterion. Clinical criteria include 
one or more clinical episodes of arterial, venous, 
or small-vessel thrombosis in any tissue or organ; 
one or more unexplained deaths of a morphologi-
cally normal fetus after the 10th week of  gestation; 
one or more births of a morphologically normal 
fetus before the 34th week of gestation due to 

preeclampsia or placental insuffi ciency; or three 
or more unexplained consecutive pregnancy 
losses before the 10th week of gestation for which 
maternal anatomic and hormonal abnormalities 
and parental chromosomal causes have been 
excluded [ 30 ]. Small-vessel thromboses gener-
ally include thromboses of the glomerular, skin, 
retinal, bowel, hepatic, and pulmonary vessels 
[ 31 ]. Laboratory criteria include the presence of 
lupus anticoagulant, anticardiolipin antibodies 
(IgG or IgM), or anti-β2-glycoprotein I antibod-
ies (IgG or IgM) detected on two or more occa-
sions at least 12 weeks apart [ 32 ]. Venous 
thrombotic events are the most commonly pres-
ent clinical criteria, comprising 65–70 % of total 
events, while cerebrovascular accidents involving 
the middle cerebral artery are the most common 
manifestation of arterial thrombosis [ 33 ,  34 ]. The 
presence of antiphospholipid antibodies is associ-
ated with obstetric complications including fetal 
loss, placental abruption, severe preeclampsia, 
and intrauterine growth restriction (IUGR). The 
management of affected patients during preg-
nancy requires treatment with either unfraction-
ated heparin or low-molecular-weight heparin 
(LMWH) through a minimum of 6 weeks post-
partum. The addition of low-dose aspirin may be 
helpful to reduce pregnancy loss among women 
with APS [ 35 ,  36 ].  

    Factor V Leiden and Other Factor V 
Mutations 

 The factor V Leiden (FVL) mutation has a preva-
lence of approximately 5 % among European pop-
ulations and 3 % among African Americans [ 37 ]. 
Its prevalence is nearly zero among Asian and 
black African populations. The mutation inhibits 
the proteolysis of factor V by activated protein 
C. Women may be either heterozygous or homo-
zygous for the mutation. The annual risk of VTE in 
carriers is approximately 0.45–0.58 %, compared 
to a 0.16 % annual incidence in the general popu-
lation [ 38 – 40 ]. This risk varies signifi cantly by 
age, with a rate of approximately 0.25 % per year 
in patients 15–30 years old that increases to 
approximately 1.1 % for patients over 60 [ 38 ,  39 ]. 
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Due to the high prevalence of the mutation relative 
to other inherited thrombophilias, women who are 
heterozygous for the mutation account for approx-
imately 40 % of VTE cases during pregnancy. 
However, the risk of VTE during pregnancy for 
heterozygotes without a personal or a close family 
history of VTE is approximately 0.5–1.2 %. This 
risk increases to 1.5 % in the setting of a fi rst-
degree relative with a history of VTE, and may 
reach 10 % among heterozygotes with a personal 
history of VTE [ 41 – 43 ]. In contrast, homozygotes 
for the mutation without a personal or a fi rst-
degree relative history of VTE have a 1–2 % risk 
of VTE in pregnancy, which increases to 17 % for 
women with such a history [ 41 ,  44 ].  

    Prothrombin Gene Mutation 

 The G20210A prothrombin gene mutation is 
present in approximately 3 % of people of 
European ancestry and accounts for 17 % of VTE 
cases in pregnancy [ 44 ]. It is a point mutation 
that results in increased levels of prothrombin 
[ 37 ]. Women heterozygous for the mutation 
without a personal or a close family history of 
VTE have a less than 1 % risk of VTE in preg-
nancy, while women with such a history have at 
least a 10 % risk [ 42 ,  44 ]. Homozygosity for the 
mutation confers a 2–3 % risk of VTE in preg-
nancy when no personal or fi rst-degree relative 
history of VTE is present, while the presence of 
such a history substantially increases the risk to 
more than 20 % [ 21 ,  44 ,  45 ]. Additionally, the 
rare combination of factor V Leiden and pro-
thrombin gene mutations results in 4 % to 5 % 
risk of VTE in pregnancy, even when no personal 
or family history of VTE is present [ 41 ].  

    Antithrombin Defi ciency 

 Antithrombin defi ciency is rare, occurring in 
approximately 1 in 2,500 people [ 20 ,  46 ]. It can 
be caused by any of more than 250 mutations that 
either decrease gene transcription, leading to a 
reduction in both antigen and activity, or alter 
function, leading to decreased activity in the 

setting of normal antigen levels [ 20 ,  37 ]. 
Additionally, antithrombin defi ciency can be 
acquired in the settings of liver impairment, sepsis, 
disseminated intravascular coagulation (DIC), and 
severe nephrotic syndrome [ 21 ]. Outside of preg-
nancy, the risk of VTE is increased more than 
25-fold over the general population to approxi-
mately 1.1 % per year, while VTE risk in pregnancy 
is approximately 3–7 % without a personal or a 
strong family history of VTE, and may be as high 
as 40 % with such a history [ 17 ,  20 ,  41 ,  47 ,  48 ].  

    Protein C Defi ciency 

 Protein C defi ciency occurs in approximately 
0.2 % of women and is generally defi ned as pro-
tein C activity of less than 50–60 % of normal [ 20 , 
 37 ,  49 ]. It may result from any of more than 160 
mutations that lead to reductions in either antigen 
and activity or activity only, resulting in a highly 
variable phenotype [ 37 ]. In nonpregnant women, 
the relative risk of VTE is 6.5–12.5, with as many 
as 50 % of women experiencing thrombosis by 
age 50 [ 20 ,  37 ,  49 ,  50 ]. VTE risk in pregnancy is 
similar to that of FVL heterozygotes [ 47 ,  51 ]. Rare 
homozygosity for mutations leading to protein C 
defi ciency results in neonatal purpura fulminans, 
which requires lifelong anticoagulation [ 52 ].  

    Protein S Defi ciency 

 Protein S defi ciency is rare, occurring in approxi-
mately 0.03–0.13 % of women. It can result from 
either a silenced gene or a mutation, leading to 
decreased free protein S antigen levels and activity 
[ 37 ]. The associated risk of VTE is similar to that 
of both factor V Leiden heterozygosity and protein 
C defi ciency [ 17 ]. Homozygosity for protein S 
defi ciency results in neonatal purpura fulminans, 
similar to homozygous protein C defi ciency [ 52 ].  

    MTHFR and Hyperhomocysteinemia 

 Homozygosity for the methylenetetrahydrofolate 
reductase (MTHFR) gene mutations C677T and 
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A1298C occurs in 10–16 % and 4–6 % of 
Caucasians of Northern European descent, respec-
tively. These mutations result in single-amino acid 
substitutions that impair folate binding and 
decrease the activity of the MTHFR enzyme, 
which leads to elevated levels of homocysteine. In 
turn, hyperhomocysteinemia has been associated 
with moderately increased risk of VTE in some 
geographic regions. However, a recent meta-anal-
ysis found that the increased risk of VTE associ-
ated with hyperhomocysteinemia in prospective 
studies was only half that previously seen in retro-
spective studies. Additionally, the C677T geno-
type was not associated with increased risk for 
VTE in North America, presumably due to effect 
modifi cation due to the higher dietary intake of 
folate and ribofl avin in North America, compared 
to Europe and other continents [ 53 ]. Signifi cantly, 
approximately 40 % of white women are hetero-
zygous for MTHFR polymorphism, which is 
 generally associated with normal levels of homo-
cysteine [ 21 ]. Consequently, given current evi-
dence, the classifi cations of MTHFR mutations 
and hyperhomocysteinemia as thrombophilias for 
the purpose of contraceptive and pregnancy man-
agement should be avoided, and all patients 
should be recommended to achieve adequate vita-
min intake as part of their health maintenance.  

    Other Thrombophilias 

 A large number of additional potentially throm-
bophilic polymorphisms are being uncovered, at 
an ever-increasing pace. Protein Z is a vitamin 
K-dependent plasma protein that serves as a 
cofactor for the inhibition of factor Xa by pro-
tein Z-dependent protease inhibitor (ZPI). 
Concomitant protein Z defi ciency has been 
shown to dramatically increase the severity of the 
prothrombotic phenotype of factor V Leiden in 
some animal studies [ 54 ]. Additionally, in some 
human studies, defi ciency of protein Z has been 
linked with thrombosis, stroke, and fetal loss. 
However, more studies are needed to strengthen 
the existing evidence [ 55 – 57 ].  

    Thrombophilia and Pregnancy 
Outcomes 

    Inherited Thrombophilias 
 Unlike APS, no causal link has yet been estab-
lished between inherited thrombophilias and 
adverse pregnancy outcomes other than VTE, 
and available evidence currently prohibits defi ni-
tive conclusions regarding such an association. 
Specifi cally, prospective studies have found no 
increased risk of fi rst-trimester pregnancy loss in 
carriers of the FVL or prothrombin G20210A 
gene mutations [ 58 ,  59 ]. However, retrospective 
studies have demonstrated a modest increase 
in fetal loss after 10 weeks, and particularly 
after 22 weeks, in women with FVL [ 60 – 63 ]. 
Interestingly, FVL has been associated in retro-
spective studies with a protective effect against 
pregnancy loss before 10 weeks, and a higher 
rate of implantation after in vitro fertilization 
[ 21 ,  64 ,  65 ]. Similarly, studies have reached 
inconsistent conclusions regarding the associa-
tion of the prothrombin gene mutation and preg-
nancy loss, with stronger, but still modest 
increases in pregnancy loss seen with increasing 
gestational ages in several meta-analyses [ 21 ,  60 , 
 66 ]. Multiple studies have failed to note an 
increased risk of IUGR with FVL, the prothrom-
bin G20210A mutation, or MTHFR mutations 
[ 59 ,  67 – 72 ]. Nonetheless, FVL studies have been 
underpowered to defi nitively exclude an associa-
tion with early-onset severe preeclampsia or 
severe IUGR [ 21 ]. Antithrombin defi ciency has 
been associated with increased rates of fetal loss, 
particularly after 28 weeks’ gestation, as well as 
IUGR, abruption, and preterm delivery. However, 
given its low prevalence, information regarding 
the strength of the association between anti-
thrombin defi ciency and adverse pregnancy out-
comes is limited [ 21 ,  64 ,  73 ]. Possible links have 
been noted between protein C defi ciency and 
abruption and preeclampsia, as well as between 
protein S defi ciency and late fetal loss and pre-
eclampsia [ 60 ,  64 ,  74 ]. However, very small 
sample sizes in these studies limit the ability to 
draw fi rm conclusions [ 21 ].   
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    Treatment of Thrombophilia 
and History of VTE in Pregnancy 
and the Postpartum Period 

 There are no large trials addressing the optimal 
use and dose of anticoagulants in pregnancy. 
Consequently, recommendations for their use 
are based primarily on case series and expert 
opinion, and signifi cant leeway is left for clini-
cian discretion based on risk-modifying factors 
such as family history, immobility, obesity, 
and the presence of obstetric complications [ 25 ]. 
According to the American College of 
Obstetricians and Gynecologists (ACOG), thera-
peutic anticoagulation during pregnancy and the 
postpartum period is currently recommended for 
women with acute VTE during the current preg-
nancy, those at high risk for thrombosis due to the 
presence of a mechanical heart valve or a history 
of two or more episodes of VTE, and those on 
long-term anticoagulation (with or without a 
thrombophilia) [ 42 ]. The use of prophylactic or 
therapeutic anticoagulation is recommended for 
women with two or more episodes of VTE who 
are not otherwise on long-term anticoagulation, 
whether or not a thrombophilia is present. 
Prophylactic or intermediate-dose anticoagula-
tion is recommended for women with a high-risk 
thrombophilia and a single episode of VTE (per-
sonally or in a fi rst-degree relative), who are not 
on long-term anticoagulation, and for those with 
a low-risk thrombophilia with a history of a sin-
gle VTE, who are not on long-term anticoagula-
tion. For the purpose of these recommendations, 
high-risk thrombophilias include antithrombin 
defi ciency, double heterozygosity for prothrom-
bin G20210A mutation and FVL, FVL homozy-
gosity, or prothrombin G20210A mutation 
homozygosity. Low-risk thrombophilias include 
FVL heterozygosity, prothrombin G20210A het-
erozygosity, and protein C or protein S defi ciency 
(Table  12.2 ).

   Prophylactic anticoagulation is recommended 
for women with a history of a single episode of 
VTE associated with a transient risk factor that 
was pregnancy or estrogen related without the 
presence of a thrombophilia, and those with a 
history of a single previous idiopathic VTE who 

are not receiving long-term anticoagulation ther-
apy. Prophylactic anticoagulation or surveillance 
is recommended for women with a high-risk 
thrombophilia without a history of VTE. In con-
trast, surveillance only is recommended for 
women with a history of single episode of VTE 
that was associated with a risk factor that is no 
longer present, such as surgery (excluding preg-
nancy- or estrogen-related risk factors) in whom 
no thrombophilia is present, as well as women 
with low-risk thrombophilias without a history of 
VTE. Importantly, given that the highest risk for 
VTE surrounding pregnancy is in the postpartum 
period, the level of anticoagulation selected for at 
least 6 weeks after delivery should be greater 
than or equal to antepartum treatment [ 25 ]. 

 Neither unfractionated heparin nor low-
molecular- weight heparin (LMWH) cross the pla-
centa, and both are considered safe in pregnancy. 
However, LMWH is generally preferred due to its 
association with fewer bleeding episodes, more 
predictable therapeutic response, lower risk of 
heparin-induced thrombocytopenia, longer half-
life, and less risk of bone mineral density loss 
[ 75 – 79 ]. Higher doses and more frequent adminis-
tration are usually required in pregnancy for both 
unfractionated and LMWH due to the increase in 
maternal blood volume and glomerular fi ltration 
rate, which result in shorter half-lives and lower 
peak plasma concentrations of the medications 
[ 80 – 87 ]. Warfarin is generally avoided in preg-
nancy due to its link with embryopathy when 
exposure occurs at 6–12 weeks of gestation. 
Nevertheless, it is still considered for women with 
mechanical heart valves, due to their high risk of 
thrombosis even when on heparin or LMWH [ 88 , 
 89 ]. Warfarin, LMWH, and unfractionated heparin 

   Table 12.2    Classifi cation of thrombophilias a    

 High-risk thrombophilias 
 Low-Risk 
Thrombophilias 

 Antithrombin defi ciency  FVL heterozygosity 
 Double heterozygosity 
(FFL and prothrombin mutation) 

 Prothrombin mutation 
heterozygosity 

 FVL homozygosity  Protein C defi ciency 
 Prothrombin mutation 
homozygosity 

 Protein S defi ciency 

   a Adapted from [ 25 ]  
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are all compatible with breastfeeding, as they do 
not accumulate in breast milk and do not cause 
anticoagulation in the infant [ 90 – 92 ].  

    Treatment of Thrombophilia 
and History of VTE Outside 
of Pregnancy 

 Studies performed before the routine use of anti-
coagulants demonstrated a 20 % risk of fatal pul-
monary embolism (PE) in patients with untreated 
deep venous thrombosis (DVT), highlighting the 
importance of anticoagulation for women in this 
clinical situation [ 93 ]. For women with a fi rst 
VTE associated with a reversible or a time- limited 
risk factor (such as trauma, surgery, immobility, 
or estrogen use), the American College of Chest 
Physicians generally recommends 3 months of 
anticoagulation treatment. Those with an idio-
pathic fi rst VTE are recommended to receive at 
least 3 months of anticoagulation, with annual (or 
more frequent) evaluation of the risks and benefi ts 
of continuing anticoagulation therapy. In contrast, 
women who experience a fi rst VTE in the setting 
of ongoing cancer, APS, or an inherited thrombo-
philia, and those experiencing recurrent VTEs, 
are generally recommended to receive 12 months 
to lifetime anticoagulation [ 94 ,  95 ]. It is impor-
tant to consider that for idiopathic and primary 
VTE, regardless of the duration of initial antico-
agulation treatment, recurrence is highest in the 
6–9 months following discontinuation of therapy. 
Additionally, the benefi ts of anticoagulation in 
these patients beyond 1 year begin to be diluted 
by the cumulative major bleeding risk of 2–3 % 
per year [ 94 ]. However, if anticoagulation is dis-
continued, aggressive prophylaxis should be con-
sidered during any high-risk situation, such as 
surgery or prolonged immobility. 

 The recommended duration of treatment for 
women with PE is the same as for DVT. However, 
patients with PE have a higher rate of mortality 
from recurrent VTE over the subsequent 6 
months (1.4 % vs. 0.4 %), which may infl uence 
decisions regarding duration of therapy [ 94 ]. Due 
to the complexity of decision making for indi-
vidual patients about the risks and benefi ts of 

continuing anticoagulation, other factors, such as 
a woman’s modifi able risk factors for VTE, risk 
for pregnancy, and use of hormonal therapy for 
contraception or gynecologic treatment, should 
be considered when determining duration of anti-
coagulation treatment [ 96 ].  

    History of DVT/PE Without Diagnosed 
Thrombophilia 

 In addition to inherited and acquired thrombo-
philias, there are many other factors known to 
increase the risk of VTE. Such risk factors may 
be structural or situational, modifi able or perma-
nent. For example, Paget-Schroetter syndrome, 
an inherited anatomic abnormality that causes 
musculoskeletal venous compression at the tho-
racic inlet, is associated with spontaneous upper 
extremity VTE. Similarly, May-Thurner syn-
drome, a common anatomic variant, is a hemody-
namically signifi cant compression of the left 
common iliac vein between the overlying right 
common iliac artery and the underlying vertebral 
body, which is associated with unprovoked left 
iliofemoral DVT and chronic venous insuffi -
ciency [ 97 ]. May-Thurner syndrome is most 
often seen in women between the ages of 20 and 
50 [ 98 ,  99 ]. Diagnosis can be diffi cult because 
the thrombus may present high in the pelvis. 
Patients often have reduced left common iliac 
diameters or severe degrees of iliac vein com-
pression [ 100 ,  101 ]. Episodes of DVT may be 
recurrent and poorly responsive to anticoagula-
tion [ 102 ]. Treatment may require catheter- 
directed thrombolysis, venous angioplasty, or 
intravascular stenting, especially in those with 
limb-threatening thrombosis [ 98 ,  99 ,  103 ]. 
Congenital venous malformations of the inferior 
vena cava (IVC) may also lead to DVTs that can 
be bilateral and recurrent [ 104 – 106 ]. 

 Malignancy causes a hypercoagulable state by 
producing substances with procoagulant activity, 
such as tissue factor and procoagulant, which leads 
to VTE in approximately 5 % of patients. Surgery 
further increases thrombotic risk [ 107 – 109 ]. 
Additionally, all forms of major trauma result in 
increased risk of thrombosis. Among patients with 
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major trauma who underwent venographic studies, 
58 % had a DVT of the lower extremities, of which 
18 % were proximal. The incidence of DVT is par-
ticularly elevated following major head injuries 
and fractures of the pelvis, tibia, and femur [ 110 –
 113 ]. Minor trauma occurring in the preceding 3 
weeks also increases the risk of DVT by 3- to 
5-fold among average risk patients, and up to 
50-fold in FVL carriers [ 114 ]. 

 Obesity predisposes patients to venous stasis, 
increased prothrombotic factors, and impaired 
fi brinolytic activity, and may be associated with 
decreased mobility. Obesity has been shown to be 
a signifi cant risk factor for VTE in a number of 
studies, and this risk is potentiated by smoking, 
combined hormonal contraceptives, and increased 
age [ 115 – 123 ]. Obese patients with a body mass 
index greater than 40 have an increased risk of a 
fi rst VTE with a hazard ratio of 2.7. Data from the 
National Discharge Survey showed a relative risk 
(RR) for DVT of 2.5 (95 % CI 2.49–2.51) and for 
PE, a RR of 2.21 (95 % CI 2.20–2.23) for such 
women, which was more pronounced for those 
under the age of 40 [ 124 ,  125 ]. 

 Smoking increases the RR of thrombosis from 
1.3 to 3.3. This risk increases with number of 
pack-years smoked [ 115 ,  123 ,  126 – 128 ]. Women 
who smoke and use CHCs have an 8.8-fold 
higher risk of thrombosis compared to nonsmok-
ers using CHCs [ 129 ,  130 ]. Other risk factors for 
VTE include immobilization, heart failure, renal 
disease, cardiac disease, infl ammatory bowel dis-
ease, and seasonal variation (highest risk in win-
ter and lowest in summer) [ 131 ,  132 ].   

    Use of Contraception in Women 
with Thrombophilias or History 
of VTE 

 Scant information is available on the use of differ-
ent contraceptive modalities in women with a his-
tory of thromboembolism or thrombophilia. One 
study found that, of women with isolated APS 
under hematologic specialty care who were not 
pregnant or attempting to conceive, 17 % were 
using no method of contraception, while 38 % 
were using condoms, and 19 % were using natural 

family planning methods. Additionally, of women 
in the same study with both lupus and APS who 
were not pregnant or attempting to conceive, 
18 % were using no method of contraception, 
while 47 % were using condoms, and 13 % were 
using natural family planning methods. Of women 
with isolated APS in this study, 40 % reported that 
they were given no information regarding contra-
ception following their diagnosis, while 47 % 
reported being instructed to avoid combined oral 
contraceptives due to the elevated risk of throm-
bosis. Of women with both systemic lupus erythe-
matosus (SLE) and antiphospholipid antibody 
positivity, 35 % reported receiving no information 
regarding contraception, while 53 % reported 
receiving instructions to avoid combined oral con-
traceptives (COCs). Additionally, two women 
with APS had continued to use COCs, unaware of 
the potential thrombotic hazards. Importantly, 
while these women were often advised to avoid 
COCs, few were provided with information on 
effective alternatives, and most were relying on 
contraceptive methods with very high failure rates 
in typical use. Further, nearly 20 % of women 
with these disorders who were not pursuing preg-
nancy were using no contraceptive method. This 
study demonstrates a large unmet need for effec-
tive contraception in women with histories of 
VTE, and other women at high risk, which places 
these women at even higher risk for VTE associ-
ated with unintended pregnancy [ 133 ].  

    Risks of Contraception 

    Combined Hormonal 
Contraception (CHC)  

 The Centers for Disease Control and Prevention, 
through the US Medical Eligibility Criteria for 
Contraceptive Use (USMEC), classifi es the use 
of CHC (estrogen-containing pill, patch, and 
ring) as category 4 in most circumstances involv-
ing prior VTE and thrombophilia, meaning that 
such conditions represent unacceptable health 
risks if the contraceptive methods are used [ 134 ] 
(Table  12.3 ). Specifi cally, use of CHC in women 
with known thrombogenic mutations or a history 
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of VTE who are not currently on anticoagulation 
therapy, and who are considered at high risk for 
recurrent VTE, is classifi ed as category 4 [ 134 ]. 
For the purposes of the USMEC, the presence of 
any of the following risk factors constitutes high- 
risk status for VTE recurrence: history of 
estrogen- associated or pregnancy-associated 
VTE, history of idiopathic VTE, known thrombo-
philia (including APS), active cancer or cancer 
within 6 months of remission (excluding non- 
melanoma skin cancer), and history of recurrent 
VTE. In contrast, women with a history of DVT 
or PE without any of the high-risk factors previ-
ously discussed are considered category 3 for the 
use of CHC, meaning that the theoretical or the 
proven risks generally outweigh the advantages 
of using the methods. Use of CHC by women 
with an acute DVT or PE, or by those with a his-
tory of DVT or PE who have been on anticoagu-
lant therapy for at least 3 months, is also category 
4 for women at high risk for VTE recurrence. In 
contrast, women with a history of VTE who are 
currently anticoagulated and who have absence 
of the high-risk factors for recurrence are given a 
category 3 classifi cation for use of CHC. Women 
without a personal history of thrombophilia or 
VTE, but with a family history of VTE in a fi rst- 
degree relative, are considered category 2, in 
which the advantages of using CHC generally 
outweigh the theoretical or the proven risks of the 
methods. Similarly, current superfi cial thrombo-
phlebitis is considered category 2 for use of these 
methods, while the presence of varicose veins is 
considered category 1, a clinical situation in 
which there is no restriction for use of the contra-
ceptive methods [ 134 ]. While the attributable risk 
of VTE associated with the use of CHC is similar 
in women with and without thrombophilia, the 
substantially higher absolute risk of VTE in those 
with thrombophilia led to the USMEC recom-
mendations to avoid CHC use in that population 
[ 135 ]. Additionally, history of VTE in a fi rst-
degree relative (particularly if it was idiopathic or 
occurred at a young age) is concerning for an 
undiagnosed thrombophilia even in an asymp-
tomatic patient, given the high prevalence of both 
the index and other thrombophilias in affected 
families.

   However, it is important for clinicians to 
understand that available studies compare the 
risk of VTE in women using CHC with similar 
non-users, excluding pregnant women and those 
in the postpartum period. Consequently, such 
studies neglect that replacing CHC with less reli-
able contraceptive methods in young women 
with thrombophilia exposes them to higher risks 
of unintended pregnancy, and consequently to an 
increase in pregnancy-related VTE. Taking into 
account the relative effectiveness of COCs and 
barrier methods, one study estimated that for 
women with thrombophilia, a similar overall risk 
of VTE exists with the use of COCs as with the 
use of condoms (due to higher pregnancy rates in 
condom users), which is substantially higher 
than the risk with use of long-acting reversible 
contraception (LARC) [ 135 ,  136 ]. Additionally, 
despite its strength as a quick-reference tool, the 
USMEC is unable to adequately assess individ-
ual risk for VTE based on the type of thrombo-
philia present, or its association with other 
non-modifi able and modifi able risk factors, such 
as the coexistence of multiple thrombophilias, 
obesity, age, and outcomes during prior periods 
of hormonal exposure, such as pregnancy and 
estrogen-containing contraceptive use [ 7 ,  135 , 
 137 – 139 ].  

    VTE Risk in Anticoagulated Women 
Using Hormonal Contraception 

 No published studies have evaluated the risk of 
recurrent VTE in women using CHCs while on 
anticoagulant therapy [ 140 ]. Published data is 
limited to one case report of a transverse sinus 
thrombosis occurring in a woman with a known 
thrombophilia on chronic warfarin therapy who 
was using a levonorgestrel IUD [ 141 ]. Diversity 
of expert opinion also exists on this issue. 
While some hematology specialists consider 
the use of CHCs in anticoagulated women with 
a history of VTE to be contraindicated (consis-
tent with the associated USMEC category 3 and 
4 classifi cations), others consider the use of 
CHCs appropriate in some circumstances (par-
ticularly when LARC and DMPA are declined 
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or contraindicated) secondary to the idea that 
therapeutic anticoagulation may overcome the 
elevated VTE risk associated with estrogen use. 
We suggest that the decision to initiate CHC in 
such cases be made on an individualized basis 
in consultation with a hematologist.  

    Management of Perioperative 
Contraception 

 To date there is limited evidence to recommend 
the discontinuation of CHC prior to or after elec-
tive surgery. However, surgery is a known risk 
factor for thrombosis and compounds the risk of 
thrombosis with CHC. In patients undergoing 
low-risk surgery the decision to continue CHC 
may be appropriate. The decision to discontinue 
CHC must be balanced against the risk of preg-
nancy, but should be considered in patients with 
other strong risk factors such as prior VTE, high- 
risk procedures (such as major abdominal-pelvic 
surgeries, major orthopedic surgeries, colorectal 
surgery, major trauma, spinal cord, or cancer sur-
gery), or anticipated prolonged postoperative 
immobility. In these patients, CHC should be dis-
continued 4–6 weeks before surgery and restarted 
after the elevated risk of VTE has resolved [ 142 , 
 143 ]. In such circumstances, bridging with non- 
estrogen contraceptive methods should be 
strongly considered. 

    Combined Oral Contraceptives (COCs) 
 The USMEC recommendations for combined 
oral contraceptive (COC) use in women with 
thrombophilia or history of VTE are primarily 
based on case-control studies that have reported 
increased relative risks of lower extremity VTE 
during COC use in women with hereditary 
thrombophilic defects. For example, one study 
found an annual risk of VTE of 5.7 per 10,000 
among FVL heterozygote nonusers of contracep-
tion, compared with 28.5 per 10,000 among FVL 
heterozygous women using CHC, making the 
VTE risk for CHC users with the mutation simi-
lar to the risk of mutation carriers in pregnancy 
without a history of thrombosis [ 144 ]. Similarly, 
another investigation found that the odds ratio for 

VTE in COC users heterozygous for FVL was 
41.0 (95 % CI 13.5–125), compared to an odds 
ratio of 58.6 (95 % CI 12.8–267) in COC users 
with the prothrombin gene mutation, and 86.5 
(95 % CI 10.0–747) for double carriers, all rela-
tive to nonusers without a thrombophilic muta-
tion [ 145 ]. Using logistic regression, Spannagl 
et al. found an adjusted odds ratio for VTE of 
10.2 (95 % CI 3.8–27.6) for FVL carrier COC 
users, compared with non-FVL carrier nonusers, 
but with a confi dence interval that overlapped 
substantially with the elevated risk for VTE of 
6.7 (95 % CI 3.3–13.7) for obese women in the 
study without a thrombophilia [ 146 ]. There is 
very little evidence regarding the increased risk 
for VTE when COCs are used by women with 
APS. One small study found that in women with 
a primary or a secondary APS diagnosis there 
were seven thrombotic events in a total of 32 
COC users (22 %), which is more than double 
the background risk of thrombosis in nonpreg-
nant women with APS without additional risk 
factors. However, these results may not be gener-
alizable to all women with APS, as they repre-
sented women with active disease and recent 
hospitalization [ 133 ]. 

 The absolute risk of lower extremity VTE in 
women with thrombophilia who use COCs 
appears to be notably different between different 
thrombophilia types. It is estimated that for all 
thrombophilias considered together, the annual 
risk of VTE in COC users is 4.62 %, compared to 
1.54 % for never-users of COCs. However, the 
annual risk of VTE while using COCs ranged 
from 2.42 % for protein S-defi cient women to 
5.14 % for antithrombin-defi cient women to 
7.06 % for protein C-defi cient women. These 
rates compare with a VTE incidence during the 
postpartum period of approximately 14.3 % in 
such patients [ 48 ]. 

 Signifi cantly less information is available 
regarding the association between COC use in 
women with and without thrombophilias and 
upper extremity DVTs. Upper extremity DVTs 
are quite rare generally, representing approxi-
mately 4 % of all DVTs. Further, primary upper 
extremity DVTs, meaning those that occur out-
side of malignancy and indwelling catheter use, 
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represent only 30 % of upper extremity cases 
[ 147 ,  148 ]. The limited available studies have 
been inconsistent in their fi ndings of a statisti-
cally signifi cant association between COC use 
and upper extremity DVTs in women without 
thrombophilias, while one study noted an odds 
ratio of 13.6 for such DVTs in FVL and pro-
thrombin gene mutation carriers using these 
methods, compared to an odds ratio of 4.2 in 
mutation carriers not using COCs. However, the 
confi dence intervals overlapped signifi cantly 
[ 149 ,  150 ]. 

 Limited information is also available regard-
ing the association of COC use with cerebral 
sinus thrombosis, a rare event that occurs in 
approximately four per million reproductive- 
aged women annually, and has a wide range of 
clinical presentations, which may include head-
ache, focal defi cits, seizures, and impaired con-
sciousness [ 151 ,  152 ]. Women with 
thrombophilias are thought to have a 3- to 4-fold 
increased risk of cerebral sinus thrombosis at 
baseline, compared to women without thrombo-
philia, while women with thrombophilias taking 
COCs are likely to have 30- to 149-fold increased 
risk compared to nonusers without thrombophilia 
[ 151 ,  152 ]. Additionally, while thrombophilias 
alone have not been found to be signifi cantly 
associated with ischemic stroke, COC use has 
been associated with elevated risk of ischemic 
stroke compared to nonuse, and COC use by 
women with thrombophilias further elevates this 
risk. Specifi cally, several case-control studies 
have found odds ratios for ischemic stroke of 
approximately 2 for COC users, compared to 
nonusers, with odds ratios of 11–23 for thrombo-
philia carriers using COCs, relative to non- 
carrier, nonusers [ 153 – 155 ]. 

 Given an absolute risk of VTE of 0.5 per 
10,000 per year for women younger than 45, it is 
estimated that COCs would need to be withheld 
from approximately 50 women with antithrom-
bin, protein C, or protein S defi ciency; 200–400 
women with FVL or prothrombin gene muta-
tions; and 2,500 women with a family history of 
VTE without a diagnosed thrombophilia, respec-
tively, to prevent one VTE event. This compares 
to the need to withhold COCs from approximately 

5,000 women in the general population to prevent 
such an event [ 156 ,  157 ]. Additionally, it is impor-
tant to consider that cumulative event rates for 
VTE by the age of 50 are similar in women with 
thrombophilia who have used COCs versus those 
who have never used COCs, with event-free sur-
vival curves demonstrating that VTE events sim-
ply occur earlier in COC users [ 158 ]. 

 While COCs containing 50 mcg or more of 
ethinyl estradiol (EE) have been associated with a 
higher risk of VTE than their lower dose 
EE-containing counterparts, the association of 
different progestins with VTE risk is less clear, 
particularly among women with thrombophilia 
[ 6 ]. Several studies have noted an increased risk 
of VTE associated with the use of third- generation 
progestin-containing COCs (levonorgestrel 
derivatives) such as desogestrel, gestodene, and 
norgestimate, relative to the second-generation 
progestin-containing COCs (gonanes derived 
from testosterone), such as levonorgestrel. 
Additionally, a similarly elevated risk has been 
seen with the use of the fourth-generation proges-
tin (non-ethylated estrane) drospirenone, relative 
to levonorgestrel [ 139 ,  159 – 163 ]. For example, a 
meta-analysis of cohort and case- control studies 
assessing the risk of VTE among women using 
COCs before 1996 found an adjusted odds ratio 
for VTE for third-generation progestin-contain-
ing COCs of 1.7 (95 % CI 1.4–2.0), compared to 
second-generation progestin- containing COCs 
[ 164 ]. Such studies indicating an increased VTE 
risk among users of later generation progestin-
containing COCs, as well as several highly publi-
cized cases of VTE, led the US Food and Drug 
Administration (FDA) to issue a  Drug Safety 
Communication  stating that the use of drospire-
none-containing COCs may be associated with a 
higher risk of VTE than other COCs. This warn-
ing was associated with additions to product 
labeling, despite the FDA’s conclusion that it was 
unable to confi rm causality [ 165 ]. 

 An association between drospirenone- 
containing COCs and elevated VTE risk is biologi-
cally plausible, given that aldosterone has been 
found to upregulate the protein C receptor in human 
vascular endothelium, which may indicate that the 
antimineralocorticoid effects of drospirenone could 
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be associated with relative hypercoagulability 
[ 166 ]. However, studies linking drospirenone and 
other later generation progestins with elevated 
VTE risk have been strongly criticized for method-
ological concerns, including failure to account for 
the known increased VTE risk during the fi rst sev-
eral months of COC use (or upon re-starting COCs 
after a hiatus), lack of statistical signifi cance of 
study results, information and detection biases, 
errors in accounting for duration of COC use, and 
failure to account for confounding factors such as 
age and obesity [ 167 ]. Additionally, several large 
studies have failed to fi nd an association between 
newer generation progestin-containing COCs and 
elevated VTE risk relative to older COCs. For 
instance, a cohort study of almost 60,000 European 
women found no evidence of an increased risk of 
VTE among users of drospirenone or other new 
progestin- containing COCs relative to users of 
levonorgestrel-containing COCs when accounting 
for the “starter effect” and controlling for con-
founding by factors such as duration of use, obe-
sity, and family history of VTE [ 168 ]. Similarly, a 
study of almost 67,000 women undertaken using a 
US claims database found no evidence of an 
increased risk of VTE among users of drospire-
none-containing COCs relative to users of COCs 
containing other progestin types [ 169 ]. 

 Importantly, if an elevated VTE risk is present 
for later generation progestin-containing COCs 
relative to earlier generation progestins, the abso-
lute risk increase is likely on the order of 1.22–
7.22 cases per 10,000 woman-years for 
average-risk women, and is uncertain in women 
with thrombophilias or history of VTE [ 170 ]. 
This potential risk elevation should be weighed 
against the evidence of a lower typical-use failure 
rate of drospirenone-containing COCs compared 
to their earlier generation COC counterparts, 
which is presumed secondary to their substan-
tially longer half-life, which may be more forgiv-
ing to missed or mistimed pills [ 171 ].  

    Contraceptive Patch 
 Highly publicized reports in 2004 of several fatal 
VTE events in patch users led to the addition of a 
specifi c FDA warning in the product prescribing 
information regarding an increase in estrogen 
exposure of patch users compared to users of 

COCs [ 172 – 174 ]. Specifi cally, the mean area 
under the curve for estrogen exposure in a cycle of 
patch use is approximately 1.6 times higher than 
with COC use, and 3.4 times higher than with 
contraceptive ring use. In contrast, the highest 
peak estrogen concentration is seen instead in 
COC users [ 175 ]. Interestingly, placing the patch 
on the abdomen has been found to result in 20 % 
less absorption of EE compared with the arm, but-
tock, or torso, which were all equivalent [ 176 ]. In 
a study directly evaluating the effects of different 
routes of CHC exposure on the intermediate out-
come of clotting parameters, it was demonstrated 
that when COC users were switched to the patch 
or the ring, sex-hormone- binding globulin 
(SHBG) increased signifi cantly from baseline in 
patch users, but not in ring users. Additionally, 
protein S decreased signifi cantly from baseline in 
patch users, but increased signifi cantly in ring 
users, while the activated protein C resistance 
ratio (APC-r ratio) did not change signifi cantly 
from baseline in either group. Therefore, COC 
users who switched to the ring exhibited benefi -
cial changes in biomarkers of thrombosis, while 
those who switched from COCs to the patch dis-
played a shift favoring clot formation [ 172 ]. 

 Nevertheless, there is confl icting evidence on 
the risk of VTE in patch users compared to COC 
users. For instance, a US insurance claims 
database- based nested case-control analysis 
found a VTE incidence ratio of 2.4 (95 % CI 1.1–
5.5) for patch compared to norgestimate- 
containing COC users after adjusting for high-risk 
factors [ 177 ]. This study was then extended to 
include 24 months of additional health care 
claims data and found that the patch was associ-
ated with a twofold higher risk of VTE (OR 2.0, 
95 % CI 1.2–3.3) [ 178 ]. Similarly, a historical 
national registry-based cohort study from 
Denmark compared the risk of VTE in women 
using the patch with those using levonorgestrel- 
containing COCs and found an adjusted relative 
risk of 2.3 (95 % CI 1.0–5.2) [ 179 ]. Compared 
with users of norgestimate-containing COCs, the 
adjusted ratio was 2.2 (95 % CI 1.0–5.0) for patch 
users [ 179 ]. In contrast, another study using a 
similar claims-based case control design found 
the VTE risk with the patch to be equivalent to 
that of norgestimate-containing COCs with an 
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odds ratio of 0.9 (0.5–1.6) in the initial study, and 
1.0 (0.7–1.5) in the expanded study. Similarly, 
this study found no VTE risk difference between 
patch users and users of levonorgestrel- containing 
COCs for women 39 years old and younger [ 180 ]. 
According to the authors of the latter studies, 
their results likely differ from those of studies 
fi nding a difference in VTE risk between patch 
and COC users due to their studies’ inclusion of 
only new users of both contraceptive methods, 
which reduced the potential for a survivor cohort 
effect (e.g., healthy user bias). Along the same 
lines, these authors stated that failure to include 
only new users in the initial studies was likely to 
have resulted in a lower reported risk of VTE 
among the norgestimate-containing COC users, 
compared to users of the newly available patch. 
This suggestion is supported by the fact that the 
incidence of VTE among the norgestimate- 
containing COC users in the initial studies (18.3 
per 100,000 woman-years) was substantially 
lower than that in the latter studies (41.8 per 
100,000 woman-years), while the VTE incidence 
among patch users was similar (40.8 per 100,000 
woman-years versus 52.8 per 100,000 woman-
years) [ 181 ,  182 ]. No published studies have 
compared VTE risk among patch users and COC 
users for women with thrombophilia or history 
of VTE. 

 While not directly comparable to hormonal 
contraceptives, studies of transdermal hormone 
therapy (HT) in the USA and Europe have gener-
ally pointed toward decreased risk of VTE rela-
tive to oral preparations (CO 556) [ 183 ,  184 ]. 
Such fi ndings are supported by a 2010 meta- 
analysis that found pooled risk ratios for VTE of 
1.9 (95 % CI 1.3–2.3) and 1.0 (95 % CI 0.9–1.1) 
among oral and transdermal estrogen users, 
respectively, compared to nonusers of 
HT. However, the estrogen component of trans-
dermal HT formulations is estradiol, which has 
different effects than ethinyl estradiol, the potent 
synthetic estrogen used in most contraceptives, 
and lower doses of estrogen are used in HT. In 
addition, studies comparing VTE risk among 
users of transdermal and oral HT have been lim-
ited to case-control studies, and no randomized 
controlled studies comparing the two have been 
published to date. 

 Given an estimated VTE incidence of 6 per 
10,000 exposure years in women using 
levonorgestrel- containing COCs and 14 per 
10,000 exposure years in women using the con-
traceptive patch, approximately 1,250 women 
using the patch would need to switch to COCs to 
prevent one VTE in a year [ 179 ]. In addition, the 
potential for an elevated VTE risk with contra-
ceptive patch use should be weighed against the 
fact that patient adherence to prescribing instruc-
tions with the weekly contraceptive patch has 
been found to be signifi cantly better than with 
daily COCs. For example, one study found that 
the percentage of cycles with perfect use was sig-
nifi cantly higher with the patch (88.7 %) than 
with pill (79.2 %) [ 185 ]. Consequently, it is esti-
mated that due to improved adherence, use of the 
contraceptive patch instead of COCs would result 
in three fewer unintended pregnancies per 100 
users over a 2-year period [ 186 ].  

    Contraceptive Vaginal Ring 
 Ethinyl estradiol exposure among users of the 
contraceptive vaginal ring is signifi cantly less 
than among COC users, with peak estrogen con-
centration values of less than half those with 
COCs [ 187 ]. However, studies evaluating the 
effect of the vaginal ring on coagulation parame-
ters relative to COCs are confl icting [ 172 ,  188 , 
 189 ]. A large prospective multinational cohort 
study found a similar risk of venous and arterial 
thromboembolism among users of the vaginal 
ring and COCs [ 171 ]. However, no randomized 
trials have compared VTE risk between COC and 
ring users or between patch users and ring users, 
and no studies have evaluated changes in clotting 
parameters or VTE risk among women with 
thrombophilias or history of VTE.  

    Progestin-Only Contraception 
 In contrast to CHC, the USMEC classifi es the use 
of progestin-only contraceptives as category 2 for 
most women with a history of VTE, including 
those at both low and high risk of recurrence as 
well as those with acute VTE or known thrombo-
philia. According to the USMEC, the advantages 
of using these methods generally outweigh the 
theoretical or the proven risks [ 134 ]. In support 
of this classifi cation, the USMEC states that 
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although there is no direct evidence of the use of 
progestin-only contraceptives in women with 
acute DVT or PE, including those on anticoagu-
lation therapy, and fi ndings on the risk of VTE 
for otherwise healthy women on these methods is 
inconsistent, any increased risk over the baseline 
is likely to be substantially less than with com-
bined hormonal methods. Use of progestin-only 
methods in women without a personal history of 
venous thromboembolism, but with a history of 
DVT or PE in a fi rst-degree relative, is category 
1, meaning that there are no restrictions on the 
use of these methods. However, for women with 
SLE and either unknown or positive antiphos-
pholipid antibodies, use of progestin-only contra-
ceptives is category 3, indicating that the 
theoretical or the proven risks generally outweigh 
the advantages of such methods. This category 3 
classifi cation for women with antiphospholipid 
antibody positivity is based on the fact that 
antiphospholipid antibody positivity generally 
confers an increased risk of both venous and arte-
rial thrombosis [ 134 ]. However, available evi-
dence does not seem to support an elevated risk 
of thrombosis in high-risk women with the use of 
progestin-only methods [ 190 ,  191 ]. 

 In the general population, multiple studies 
have failed to demonstrate a statistically signifi -
cant increase in VTE in users of progestin-only 
contraception compared with nonusers [ 192 –
 194 ]. Additionally, a meta-analysis that included 
eight observational studies found an adjusted 
relative risk of VTE for users versus nonusers of 
1.03 (95 % CI 0.76–1.39) [ 190 ]. Importantly, in 
women who experienced a fi rst VTE while using 
COCs, future use of progestin-only contraception 
was not found to elevate the risk of recurrent 
VTE compared to nonuse [ 195 ].  

    Progestin-Only Pills (POPs) 
 The amount of progestin in progestin-only pills 
(POPs) is considerably less than that commonly 
found in COCs. For instance, norethindrone, the 
only POP marketed in the USA, contains only 
0.35 mg daily, approximately one-third of the dose 
commonly found in norethindrone- containing 
COCs [ 196 ]. The progestin dose in POPs is also 
less than that found in intramuscular injections of 

depot medroxyprogesterone acetate (DMPA), in 
which peak plasma concentrations reach 2,500–
7,000 pg/mL and remain higher than 430 pg/mL 
for the 3 months following injection [ 197 ]. 

 In the general population, use of POPs, includ-
ing those consisting of third-generation proges-
tins, has not been associated with increased risk 
of VTE versus nonuse [ 198 ]. Additionally, 
desogestrel and levonorgestrel progestin-only 
contraceptive pills available in Europe, unlike 
their estrogen-containing counterparts discussed 
previously, were found to have comparable and 
favorable effects on clotting parameters, includ-
ing increased protein S and increased t-PA [ 191 ]. 
Further, in a retrospective cohort study of women 
at high risk for VTE due to personal history of 
VTE, an inherited or an acquired thrombophilia, 
or, less often, history of a severe or a fatal VTE in 
a fi rst-degree relative, use of the POP chlormadi-
none acetate was found not to elevate the risk of 
VTE relative to nonuse [ 199 ].  

    Depot Medroxyprogesterone Acetate 
(DMPA) 
 While summary measures evaluating the relative 
risk of VTE in users of progestin-only contracep-
tives as a class, including DMPA, have failed to 
demonstrate an elevated risk compared to nonus-
ers, subgroup analysis of DMPA in a recent meta- 
analysis demonstrated a mildly increased VTE 
risk among users, compared to nonusers (OR 
2.67, 95 % CI 1.29–5.53) [ 190 ]. However, only 
two articles were available to evaluate this risk, 
depicting a total of 31 VTE events [ 200 ,  201 ]. 
Additionally, no information is available on VTE 
risk of DMPA use relative to that of other 
progestin- only methods in high-risk women, 
such as those with a history of VTE or 
thrombophilia.   

    Long-Acting Reversible 
Contraceptive (LARC) Methods 

 Intrauterine devices and contraceptive implants, 
also called long-acting reversible contraceptives 
(LARCs), are the most effective reversible con-
traceptives. These contraceptive methods do not 
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require ongoing effort on the part of the user for 
effective use, which makes these types of contra-
ceptives ideal for women with chronic medical 
conditions. 

    Etonogestrel Implant 
 Etonogestrel, a metabolite of desogestrel, is the 
active ingredient in the only contraceptive 
implant currently available in the USA. The 
USMEC suggests that the benefi ts of using 
implantable contraception outweigh the risks in 
women with a history of venous thromboembo-
lism (category 2). The guidelines further recom-
mend that women with a history of VTE 
associated with estrogen, pregnancy, known 
thrombophilias (including APS), recurrent VTE, 
and active cancer benefi t from the usage of 
implants for contraception with minimal risks 
(category 2). Additionally, the USMEC recom-
mends no restriction to the use of implants (cate-
gory 1) for women with a family history of 
VTE. Contraceptive implants can also be used for 
women undergoing minor surgical procedures or 
major surgeries without prolonged immobiliza-
tion without any restrictions (category 1) [ 134 ]. 
The USMEC highlights the safety of progesti-
nonly contraceptives among women with acute 
DVT and PE and those on anticoagulation ther-
apy [ 194 ,  202 ,  203 ]. Two studies evaluated the 
effect of etonogestrel on the hemostatic system 
and coagulation cascade [ 204 ,  205 ]. Both studies 
suggested that etonogestrel in isolation does not 
demonstrate a prothrombotic pattern. 

 There is no data on the risk of hematoma for-
mation at the insertion site of contraceptive 
implants among women who are on anticoagula-
tion. Studies evaluating the administration of 
intramuscular DMPA injections and infl uenza 
vaccination in anticoagulated patients have 
shown that injections usually are safe [ 206 ,  207 ]. 
There is theoretical risk of hematoma formation 
with intramuscular injections, however. 
Nevertheless, minor dental procedures for such 
patients are usually done without discontinuation 
of anticoagulation treatment, as discontinuation 
of such drugs can unnecessarily increase medical 
risk [ 208 ]. Given the demonstrated safety of 
these invasive procedures, insertion of contracep-

tive implants should not be withheld from antico-
agulated patients without clinical or laboratory 
evidence of signifi cantly supratherapeutic 
anticoagulation.  

    Levonorgestrel Intrauterine Device 
(LNG-IUD) 
 The USMEC classifi es the use of LNG-IUD for 
the purposes of contraception as category 2 in 
most of the circumstances involving current or 
prior VTE and thrombophilia, meaning that the 
benefi ts of using the intrauterine device for con-
traception overweigh the risks. This includes 
women with a history of VTE who are not on 
anticoagulation therapy, with and without risk 
factors for recurrence. According to the USMEC, 
history of estrogen-related venous thromboem-
bolic events, known thrombophilias (including 
APS), pregnancy-associated VTEs, and active 
cancer (excluding breast cancer) do not pose sig-
nifi cant risk for LNG-IUD use for contraception 
purposes. The USMEC bases its recommenda-
tions on studies which suggest that the risk of 
VTE with the use of progestin-only contracep-
tives are inconsistent and any small increased 
risk is substantially less than that of combined 
hormonal contraceptives [ 194 ,  202 ,  203 ]. 

 The higher dose LNG-IUD (Mirena, Bayer 
Healthcare Pharmaceuticals, Wayne, NJ, USA) 
has been investigated as a treatment for heavy 
menstrual bleeding among women with inher-
ited bleeding disorders and hemostatic disor-
ders, and among women on oral anticoagulation 
therapy [ 141 ,  209 ,  210 ]. It is clear from these 
studies and a related systematic review that 
LNG-IUD use does not pose any major bleeding 
risks in women on chronic anticoagulation ther-
apy [ 140 ]. In addition, the LNG-IUD may be the 
preferred treatment for heavy menstrual bleed-
ing for many women on long-term anticoagula-
tion therapy. The USMEC further suggests no 
restrictions on the use of LNG-IUD among 
women undergoing minor surgical procedures 
and major surgeries without prolonged immobi-
lization, and those with superfi cial thrombosis 
(category 1) [ 134 ]. There is no contraindication 
for LNG-IUD use among women with a family 
history of VTE [ 211 ].  
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    Copper Intrauterine Device 
 The USMEC recommends no restrictions on the 
use of the copper IUD for women with a history 
of VTE who are not on anticoagulant therapy 
(category 1). This includes women with estrogen- 
associated VTE, pregnancy-related VTE, known 
thrombophilia (including APS), and active cancer 
[ 134 ]. A Finnish study noted no cases of PE 
among copper IUD users under the age of 40 
years over 1,383,000 women-years of use [ 212 ]. 
The USMEC classifi es the use of copper IUD for 
the purposes of contraception as category 2 in 
women with acute VTE, and those who are on 
anticoagulant therapy for at least 3 months [ 134 ]. 
This means that the benefi ts of using the copper 
IUD are thought to overweigh the risks of the 
method. However, literature regarding the use of 
the copper IUD in women on anticoagulant ther-
apy is scant. It is known that some women using 
the copper IUD may experience heavier men-
strual bleeding, increased duration of bleeding, or 
an increase in dysmenorrhea, leading to discon-
tinuation of the method [ 213 ]. Average blood loss 
per menstrual cycle may increase by 55 % [ 214 ]. 
Since women with bleeding disorders and those 
on anticoagulant therapy are likely to experience 
a higher prevalence of gynecological problems 
such as dysmenorrhea, intermenstrual bleeding, 
and heavy menstrual bleeding, the use of the cop-
per IUD by women in these circumstances is 
often suboptimal when equally effective LARC 
options, such as the LNG-IUD and etonogestrel 
implant, that decrease menstrual blood loss are 
available [ 215 ]. However, additional studies are 
needed to establish evidence- based guidelines for 
the use of copper IUD among women with under-
lying bleeding disorders (see Chap.   11     for more 
information). The USMEC places no additional 
restrictions on the use of copper IUDs for emer-
gency contraception in women with a history of 
VTE or thrombophilia, and this highly effective 
method of emergency contraception should be 
provided to such patients when needed.   

    Barrier Methods 

 The USMEC places no restrictions on the use of 
barrier methods in women with a history of VTE, 

superfi cial thromboses, or thrombophilia [ 211 ]. 
Due to the theoretical concern that anticoagu-
lated women may be at higher risk for STI acqui-
sition given the increased potential for bleeding 
and abrasions with intercourse, dual method use 
with barrier methods should be encouraged, as 
for all women at risk for sexually transmitted 
infections. However, given the higher typical-use 
failure rates (up to 18 %) of barrier methods, 
compared to short-term hormonal and LARC 
methods, their use as primary contraceptives 
should be discouraged in women with a history 
of VTE or thrombophilia who have elevated 
risk of morbidities associated with unplanned 
pregnancy [ 216 ].  

    Emergency Contraceptive Pills (ECPs) 

 The 2010 USMEC provides recommendations 
only for the use of levonorgestrel ECPs and com-
bined oral contraceptives used as ECPs (although 
combined oral contraceptives are no longer used 
as fi rst-line ECPs). The benefi ts of ECP use out-
weigh the potential risks of unintended pregnancy 
for all patients. Specifi cally, ECPs are classifi ed 
as category 2 for women with thromboembolic 
conditions [ 134 ,  211 ]. A review by the UK’s 
Committee on Safety of Medicines of all the 
adverse events that occurred during the fi rst 13 
years and four million uses of COCs for emer-
gency contraception noted 61 pregnancies, three 
cases of VTE (including one death), and three 
cases of cerebrovascular accidents. However, in 
none of the three VTE cases was the relationship 
between the administration of ECPs and the VTE 
event straightforward [ 217 ]. Other studies have 
affi rmed the safety of progestins among women 
with VTE on anticoagulation [ 202 ]. Thus, a short 
exposure to COCs or levonorgestrel ECPs for the 
purpose of emergency contraception is generally 
not contraindicated in women with a history of 
VTE or thrombophilia. Further, no cases of VTE 
have been associated with ulipristal acetate (UPA) 
administration or any other progesterone receptor 
modulator [ 218 ]. In addition, UPA has been noted 
to defer or prevent ovulation more effectively 
than levonorgestrel, particularly during the late 
follicular phase [ 219 ]. UPA should thus be 
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strongly considered for women with a history of 
VTE or thrombophilia when ECPs are indicated.  

    Sterilization 

    Female Sterilization Methods 
 The two most common methods of female steril-
ization in the USA are postpartum tubal steriliza-
tion using a mini-laparotomy approach and 
laparoscopic interval sterilization. A third and rel-
atively newer method of sterilization, a nickel- 
titanium coil microinsert (Essure, Bayer Healthcare 
Pharmaceuticals, Wayne, NJ, USA) that involves a 
transcervical approach and may be performed in 
offi ce settings, is gaining popularity as well. In 
1996, the CDC conducted a large prospective mul-
ticenter observational study of over 10,000 women 
undergoing transabdominal sterilization who were 
followed for 14 years. The study suggested that 
postpartum sterilization had the lowest cumulative 
pregnancy rates at 5 and 10 years compared to 
interval sterilization methods such as bipolar cau-
terization of fallopian tubes or use of silastic band 
tubal rings [ 220 ]. The long- term effectiveness of 
transcervical sterilization still needs to be fully 
assessed. Studies of women who have undergone 
successful bilateral coil placement and who dem-
onstrate complete bilateral occlusion have demon-
strated cumulative failure rates of only 0.25 % 
over 5 years [ 221 ]. However, a recent decision 
analysis found that of all women who initiate this 
sterilization method, only 85–86 % are effectively 
sterilized at 3 months [ 222 ]. Given that current 
sterilization methods are associated with failure 
rates comparable to those of LARC methods, but 
are associated with increased risk of procedural 
complications (dependent on the specifi c tech-
nique and anesthesia used) that are elevated in 
women with a history of VTE or thrombophilia, 
the risks, benefi ts, and alternatives to sterilization 
should be carefully considered.   

    Challenges for Surgical Sterilization 
in Women with Clotting Disorders 

 Surgical sterilization can last anywhere from 
30 min to 1 h. Most surgical sterilizations are 

 performed under general anesthesia. Transcervical 
sterilization procedures can be performed in the 
offi ce setting with preoperative nonsteroidal anti- 
infl ammatory drug (NSAID) administration and 
paracervical block for pain control. Although 
regional anesthesia is associated with a signifi -
cant decrease in VTE compared to general anes-
thesia, women on anticoagulation are not good 
candidates for regional anesthesia due to the risk 
of hematoma formation [ 223 ]. In women who are 
currently on oral anticoagulation for thrombopro-
phylaxis, oral anticoagulants should be stopped 5 
days before the planned laparoscopic surgical 
procedure [ 224 ]. Additionally, non-urgent surgi-
cal procedures such as surgical sterilization 
should be delayed if a thrombotic event occurred 
in the last 3 months [ 224 ]. Risk assessment for 
thromboembolism adapted from Bonnar and 
 colleagues suggests that women with a personal 
or a family history of VTE or thrombophilia are 
at moderate risk for thromboembolism [ 225 ]. 
Consequently, ACOG recommends low-dose 
unfractionated heparin (5,000 units every 12 h), 
40 mg enoxaparin daily, graduated compression 
stockings, or intermittent pneumatic compression 
devices as successful perioperative prevention 
strategies in such women. Unfractionated heparin 
(5,000 units) every 12 h or low-molecular-weight 
heparin 40 mg every day can be continued until 
the patient is discharged [ 226 ,  227 ]. For women 
on oral anticoagulation therapy, appropriate 
bridging anticoagulation with the administration 
of a short-acting anticoagulant such as low-
molecular- weight heparin should be started pre- 
and postoperatively and continued until the 
patient is again therapeutic on the oral agent. 

    Male Sterilization Methods 
 Vasectomy has proven to be one of the most 
highly effective and reliable contraceptive meth-
ods, with a fi rst-year failure rate of 0.15 % [ 216 ]. 
For women with limited contraceptive options 
due to a history of VTE or thrombophilia who are 
in stable monogamous relationships and have 
completed childbearing, vasectomy of the male 
partner should be strongly considered. Unlike 
female sterilization, vasectomy is almost always 
performed under local anesthesia using a no- 
scalpel approach. This is a safe, reliable technique 
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with minimal side effects. However, the couple 
should be counseled that vasectomy is not imme-
diately effective and women must use an effective 
adjunct contraceptive method until azoospermia 
is confi rmed via post-vasectomy semen analysis.    

    Use of Contraceptive Methods 
for Management of Gynecological 
Conditions 

 Many women use contraceptive methods for their 
non-contraceptive benefi ts (see Chaps.   11     and   13    ). 
Improvements in menstrual cycle regularity, heavy 
menstrual bleeding, dysmenorrhea, premenstrual 
syndrome, acne, fi broids, and pelvic pain due to 
endometriosis are some of the potential non-con-
traceptive benefi ts of hormonal contraceptive 
methods. The USMEC clarifi es that its recom-
mendations refer to the use of contraceptive meth-
ods for contraceptive purposes only, and do not 
consider the use of such methods for the treatment 
of medical conditions, for which the risk-to-bene-
fi t ratio may differ signifi cantly. Women of repro-
ductive age who are on oral anticoagulation may 
experience prolonged and heavy menstrual bleed-
ing. Specifi cally, a study conducted in the UK 
found that the mean duration of menstrual bleed-
ing increased from 5 days before starting antico-
agulation therapy to 7 days after the commencement 
of treatment. Additionally, the number of women 
experiencing passage of blood clots, intermen-
strual bleeding, postcoital bleeding, and intraperi-
toneal hemorrhage related to hemorrhagic ovarian 
cysts is increased [ 228 ]. These challenges high-
light the importance of using available hormonal 
contraceptive options to treat underlying men-
strual bleeding abnormalities in anticoagulated 
women, in addition to their use in preventing 
unwanted and mistimed pregnancies.  

    Medication Interactions 

    Drug Interactions 

 Warfarin is metabolized by the cytochrome p450 
system in the liver, primarily by cytochrome 
P4502C9. It is not known to be an inducer or an 

inhibitor of any enzymes in the cytochrome p450 
system and would not be anticipated to change 
the effi cacy of hormonal contraception (also see 
Chap.   20    ). Further, there is little evidence for 
clinically signifi cant effects of hormonal contra-
ception on warfarin metabolism [ 229 ,  230 ]. For 
example, one pharmacokinetic crossover study in 
ten women found no signifi cant induction or inhi-
bition of CYP2C9 by a triphasic COC after two 
cycles in healthy women [ 230 ]. Similarly, in anti-
coagulated women with prosthetic heart valves 
who received DMPA prior to hospital discharge 
for hemorrhagic ovarian cysts, INR values were 
found to remain in the therapeutic range, with the 
exception of rare, sporadic, INR increases that 
resolved with warfarin dose changes and were not 
accompanied by bleeding complications [ 206 ]. 

 An isolated case report of a woman with anti-
thrombin defi ciency and history of VTE on war-
farin reported an INR increase from 2.1 to 8.1 3 
days following receipt of a two-dose levonorg-
estrel ECP regimen. Authors of this report sug-
gest a possible mechanism of displacement of 
warfarin by levonorgestrel from the F1S-binding 
site of human alpha 1 acid glycoprotein, the main 
transport protein for drugs in plasma. This is a 
different mechanism than enzyme induction or 
inhibition which has not been demonstrated over 
the long term with concurrent use of the medica-
tions [ 231 ]. Similar to warfarin, there are no 
known pharmacokinetic drug interactions of hep-
arin or LMWH with hormonal contraceptives, 
and no published cases or studies in the literature 
[ 140 ]. Given case reports of INR changes possi-
bly precipitated by new or changed hormonal 
contraceptive use, some providers may choose to 
monitor coagulation parameters more closely in 
such clinical situations. 

    Bone Density Concerns 
with Concurrent Use of DMPA 
and Anticoagulants 
 Long-term use of DMPA, heparins, and warfarin 
has individually been associated with decreased 
bone mineral density (BMD) (also see Chap.   16    ). 
Consequently, a reasonable concern exists regard-
ing the possibility of a clinically signifi cant loss of 
BMD, with the potential for increased fracture risk, 
when DMPA is used for long-term contraception 
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in the setting of prolonged anticoagulation. 
However, no studies have evaluated the effects of 
concurrent use of DMPA and anticoagulation on 
women’s BMD or fracture risk, assessed the evo-
lution of such potential effects over time, or evalu-
ated the extent of BMD recovery after 
 discontinuation of one or both medications. 
Consequently, in the absence of information about 
combined medication effects on BMD, antici-
pated effects of the individual medications must 
be evaluated, with attention to their respective 
durations of use, and an individualized risk assess-
ment for BMD changes and fracture risk made in 
the setting of the patient’s overall clinical context. 

 Clinical trials evaluating BMD loss in users of 
unfractionated and low-molecular-weight hepa-
rin have generally been burdened by low num-
bers and have been focused primarily on pregnant 
women. Consequently, a wide range of fracture 
rates have been reported and diverse methodolo-
gies have been employed in evaluating for such 
fractures. Available evidence suggests that the 
risk of osteoporosis is lower with LMWH than 
with heparin, but subclinical decreases in BMD 
have also been reported with long-term use of 
LMWH. Additionally, it is uncertain if all 
LMWHs decrease BMD loss equally [ 79 ,  232 –
 234 ]. The lesser BMD loss noted with LMWH, 
compared to unfractionated heparin, may be due 
to the fact that unfractionated heparin causes 
bone loss both by decreasing formation and 
increasing resorption, while LMWHs tend to 
impact only bone formation. 

 Warfarin’s impairment of vitamin K metabo-
lism is associated with under-carboxylation of 
the non-collagenous bone-matrix protein osteo-
calcin, which is required in its fully carboxylated 
state for normal bone formation. Accordingly, 
long-term use of warfarin has been associated 
with reduced BMD and has been shown to 
increase fracture risks of the ribs and vertebra, 
but not of the hip. It is suggested that the differ-
ence in fracture risks among sites is due to the 
compensatory increase in hip strength associated 
with the adaption of cortical bone structure to the 
higher mechanical stimuli of the hip joint, rela-
tive to the ribs and vertebrae [ 235 – 237 ]. However, 
such studies have generally been limited to chil-
dren, men, and the elderly. 

 Given the effects of DMPA and anticoagulants 
on BMD discussed above, several general guide-
lines for the use of DMPA as a contraceptive are 
recommended. First, the benefi ts of DMPA use as 
a short-term bridge to a more effective method, 
such as LARC or sterilization, in women receiv-
ing long-term anticoagulation are likely to out-
weigh combined medication effects on BMD in 
most circumstances. Similarly, women receiving 
anticoagulation for brief durations, such as acute 
treatment for VTE, or periods of prophylactic- 
dose anticoagulation, are likely to benefi t from 
long-term use of DMPA as a contraceptive, if 
more effective methods, such as LARC, are 
undesired. For women in whom long-term anti-
coagulation is planned, particularly with unfrac-
tionated heparin or warfarin, and concurrent 
long-term DMPA use is considered, signifi cant 
caution should be used when other risk factors 
for osteoporosis or fracture are present, and alter-
native contraception should be strongly consid-
ered. In women without additional risk factors 
for decreased BMD or fracture, or women with 
such risk factors who opt to continue long-term 
DMPA use with long-term anticoagulation, con-
sideration should be given to BMD evaluation 
after 2 years, with transition to an alternative con-
traceptive method advised if signifi cant abnor-
malities are noted. In all women in whom DMPA 
and anticoagulation are used concurrently, par-
ticular attention should be paid to adequate intake 
of calcium and vitamin D, as well as adequate 
participation in weight-bearing exercises, smok-
ing cessation, and nutrition consultation or sup-
plementation as appropriate.    

    Research Gaps 

 Despite what we know about VTE, signifi cant 
research gaps exist in both the diagnosis and 
treatment of women with VTE and thrombophil-
ias. There is limited data on determining who 
should be tested for thrombophilias and how test-
ing impacts management. Additionally, thrombo-
philia data to date is largely based on Caucasian 
populations and data on non-Caucasian popula-
tions is lacking. Uncertainty exists on the risk of 
VTE with later generation progestin-containing 
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CHCs and the transdermal route of hormone 
administration. Further, little information is 
available on the VTE risks of CHC use specifi c to 
each thrombophilia, and there is no published 
data on VTE risk when CHCs are used by women 
with a history of VTE or thrombophilia who are 
on anticoagulation therapy. The optimal duration 
and intensity of anticoagulation for both treat-
ment and prophylaxis of pregnancy-related VTE 
with low-molecular-weight heparin (LMWH) are 
unknown, as is the best way to dose LMWH. In 
addition, information is limited on adverse preg-
nancy outcomes related to thrombophilia and the 
extent to which prophylactic or therapeutic anti-
coagulation mitigates such risks.  

    Conclusion 

 Thromboembolic diseases, including VTE, are 
one of the leading causes of maternal mortality in 
the USA. However, for women at high risk of 
VTE due to thrombophilia or other risk factors, 
there is a large unmet need for appropriate contra-
ceptive care. While combined hormonal contra-
ception elevates VTE risk above that of nonusers, 
the highest risk periods for VTE are often during 
pregnancy and postpartum. Consequently, health 
care providers caring for women with VTE, or at 
high risk for VTE, should make every effort to 
address their contraceptive needs in an individu-
alized and evidence-based fashion. This chapter 
reviewed current evidence on the safety of contra-
ceptive use among women at high risk for throm-
boembolic disease and provides a framework for 
managing common contraceptive issues as they 
arise. Despite current research gaps, it is clear 
that most women under care for a current or a past 
VTE can safely use several effective contracep-
tive methods, including LARC. Given the low 
typical-use failure rates of LARC methods, pre-
senting such methods as fi rst line contraceptive 
agents should be routine in this population, as it 
should be for all women. Diligent attention to the 
contraceptive and preconception planning needs 
of women in this high-risk population will pro-
mote signifi cant strides toward reducing unin-
tended and mistimed pregnancy and its associated 
morbidity and mortality.     
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           Introduction 

 This chapter covers several common gyneco-
logic conditions that can be encountered among 
women in the reproductive age group and the 
role contraceptives may play in the treatment of 
these disorders. Although there are purported 
non- contraceptive benefi ts associated with the 
use of contraceptive medications in the presence 
of some of these disorders, the data supporting 
such effects vary. Further, some types of contra-
ception may not be appropriate in certain 
circumstances.  

    Classifi cation of Abnormal Uterine 
Bleeding 

 In 2011, the International Federation of 
Gynecology and Obstetrics (FIGO) introduced 
a nomenclature system to more precisely 
 characterize uterine bleeding [ 1 ]. Known as the 
PALM- COEIN classifi cation, it has been adopted 
by the American College of Obstetricians and 
Gynecologists (ACOG). Abnormal bleeding 

 etiologies are divided into structural (PALM) 
and nonstructural causes (COEIN). PALM 
includes  P olyps,  A denomyosis,  L eiomyomata, 
and  M alignancy/hyperplasia.  C oagulopathy, 
 O vulatory dysfunction,  E ndometrial,  I atrogenic, 
and  N ot yet classifi ed make up COEIN. 

 The US Medical Eligibility Criteria for 
Contraceptive Use (USMEC) from the Centers 
for Disease Control and Prevention (CDC) rec-
ommend that unexplained vaginal bleeding that 
is suspicious for a serious condition or pregnancy 
be evaluated before prescribing contraception 
[ 2 ]. The concern is that the contraceptive method 
could also cause irregular bleeding which may 
mask the underlying pathology or diagnosis. 
The USMEC rates the appropriateness of contra-
ceptive methods for several benign gynecologic 
conditions (Table  13.1 ).

       Abnormal Uterine 
Bleeding- Adenomyosis (AUB-A) 

  Adenomyosis  is characterized by the ectopic 
location of endometrial tissue within the myo-
metrium. While a defi nitive diagnosis of this 
 condition can only be made histologically, a 
clinical history of heavy menses, dysmenor-
rhea, and an examination noting an enlarged, 
globular uterus, combined with radiographic 
fi ndings suggestive of adenomyosis, is often 
suffi cient [ 3 ]. Therapies that target the heavy 
menses seen with adenomyosis are likely to be 
benefi cial. 
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 Recently, there have been several studies 
 demonstrating the levonorgestrel intrauterine 
device, LNG-IUD (Mirena, Bayer Healthcare 
Pharmaceuticals, Wayne, NJ, USA), as an effec-
tive therapy for AUB-A. A new smaller LNG- 
IUD was approved in 2013 (Skyla, Bayer 
Healthcare Pharmaceuticals, Wayne, NJ, USA), 
and there are insuffi cient data on its use for gyne-
cologic conditions to review in this chapter. A 
prospective, non-randomized trial reported in 
2012 examined the effects of the LNG-IUD and 

the copper T380A IUD (ParaGard, Teva, Israel) 
for 74 women with and without clinical evidence 
of adenomyosis [ 4 ]. Twenty-three women with a 
diagnosis of adenomyosis by transvaginal ultra-
sound criteria all received the LNG-IUD, 25 
without adenomyosis but who desired an IUD 
for contraception also received the LNG-IUD, 
and 26 without adenomyosis who desired an IUD 
for contraception received the copper IUD. 
Subjects were followed for 12 months. Outcomes 
of interest were days of menstrual bleeding, 

        Table 13.1    Benign gynecologic conditions and eligibility criteria for contraception a    

 Condition  CHC  POP  Injection  Implant  LNG- IUD   CU-IUD 

 Heavy or prolonged vaginal 
bleeding (includes regular 
and irregular patterns) 

 1  2  2  2  1/2 b   2 

 Endometriosis  1  1  1  1  1  2 
 Benign ovarian tumors 
(including cysts) 

 1  1  1  1  1  1 

 Severe dysmenorrhea  1  1  1  1  1  2 
 Uterine fi broids  1  1  1  1  2  2 
 Distorted uterine cavity 
(any congenital or acquired 
uterine abnormality distorting 
the uterine cavity in a manner 
that is incompatible with IUD 
insertion) 

 N/A  N/A  N/A  N/A  4  4 

 Past PID with subsequent 
pregnancy 

 1  1  1  1  1  1 

 Past PID without subsequent 
pregnancy 

 1  1  1  1  2  2 

 Current PID  1  1  1  1  4/2 b   4/2 b  
 Current purulent cervicitis, 
chlamydia, or gonorrhea 

 1  1  1  1  4/2 b   4/2 b  

 Other STIs (excluding 
hepatitis and HIV) 

 1  1  1  1  2  2 

 Vaginitis (including 
 Trichomonas vaginalis  
and bacterial vaginosis) 

 1  1  1  1  2  2 

 Increased risk for STIs  1  1  1  1  2–3/2 b   2–3/2 b   If very high risk for 
chlamydia or gonorrhea 
exposure, initiation is 
category 3, otherwise 2 

 1 = no restrictions on use  3 = risks outweigh benefi ts 
 2 = benefi ts outweigh risks   4 = contraindicated 

   CHC  combined hormonal contraception,  PO  progestin-only pills,  LNG-IUD  levonorgestrel intrauterine device,  Cu-IUD  
copper intrauterine device 
  a Adapted from [ 101 ] 
  b Initiation vs. continuation  
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 dysmenorrhea (visual-analog [VAS] pain scores 
0–10), and hemoglobin levels. Women in the 
LNG-IUD with adenomyosis group saw signifi -
cant decreases in the number of bleeding days, 
dysmenorrhea pain scores, and a signifi cant 
increase in hemoglobin level when compared to 
baseline (6.64–3.68 days, 5.69–3.17, and 10.9–
11.7 g/dL, respectively, all  p  < 0.001). Those in 
the LNG-IUD without adenomyosis group saw 
similar results, although their baseline bleeding 
days and pain score levels were lower than the 
group with adenomyosis. Women without adeno-
myosis who received the copper T380A IUD saw 
statistically signifi cant increases in their number 
of bleeding days and pain scores, as well as a sta-
tistically signifi cant decrease in their hemoglobin 
levels (4.66–5.57 days, 3.94–5.11, and 12.5–
12.1 g/dL, respectively, all  p  < 0.001). Such a 
decrease in hemoglobin level is not likely to be 
clinically signifi cant. In a 2009 study performed 
in China, 94 women diagnosed with adenomyo-
sis based on symptoms of dysmenorrhea and 
transvaginal ultrasound fi ndings received an 
LNG-IUD and were followed for 3 years [ 5 ]. 
The primary outcome was menstrual pain as 
measured on a VAS from 0 to 100. Pain scores 
decreased signifi cantly during the study from a 
mean of 77.9 at baseline to 11.8 at 36 months. 
The uterine volume of participants was also seen 
to decrease signifi cantly over time, suggesting 
suppression of adenomyosis present in the myo-
metrium. Over 70 % of women were satisfi ed 
with their treatment. Another study enrolled 29 
women to receive the LNG-IUD who reported 
heavy, painful menses and had MRI fi ndings of 
adenomyosis and followed subjects over time for 
changes in bleeding pattern and menstrual pain 
scores [ 6 ]. Heavy menses resolved in all 29 
women, with 2 reporting regular menses with 
normal fl ow, 10 reporting unpredictable spotting, 
9 reporting oligomenorrhea, and 8 reporting 
amenorrhea 6 months after insertion. VAS pain 
scores decreased from a mean of 8 out of 10 
at baseline to 1.75, 6 months after insertion. 
A systematic review concluded that the LNG-
IUD was equally effective as surgical therapy in 
improving the quality of life for women with 
AUB, including AUB-A [ 7 ]. Taken together, 

these investigations all support the use of the 
LNG-IUD as an effective treatment for AUB-A. 

 There are scant data regarding the use of com-
bined oral contraceptives (COCs) specifi cally for 
AUB-A, but as the evidence clearly suggests that 
COCs reduce menstrual bleeding and dysmenor-
rhea (discussed in section “Dysmenorrhea”), 
they are a reasonable therapeutic option for 
patients with AUB-A. A study of 118 women 
with uterine fi broids and heavy menses, 40 
of which were using a COC, found that 32 % 
of subjects had histological evidence of 
 adenomyosis on hysteroscopic biopsy [ 8 ]. 
Immunohistochemical evaluation of all subjects’ 
biopsies determined that COC use was associated 
with inhibition of vascular endothelial growth 
factor, aromatase, and Cox-2, all of which are 
thought to increase menstrual fl ow. The fi ndings 
provide biochemical evidence that COCs are 
 useful medications for women with AUB-A. 

 Data regarding depot medroxyprogesterone 
acetate (DMPA) use for AUB-A are few. 
However, taking into account that DMPA reduces 
menstrual fl ow over time, it is a reasonable treat-
ment option for women with AUB-A. The etono-
gestrel subdermal implant also has not been well 
studied for AUB-A, but its similar effect on 
reduced menstrual fl ow gives credence to its use 
for the treatment of AUB-A as long as patients 
accept the irregular bleeding profi le.  

    Abnormal Uterine Bleeding- 
Leiomyomata (AUB-L) 

  Leiomyomata , or uterine fi broids, are also often 
implicated as the reason for menstrual disorders 
in women. Heavy menses are the most common 
symptom reported by women with uterine 
fi broids [ 9 ]. Mass effect on the uterine venous 
system is thought to lead to venous dilation 
within the myometrium and endometrium [ 10 ]. 
When menses occur, these enlarged vessels do 
not respond normally to the usual hemostatic 
mechanisms of the uterus, and abnormally heavy 
bleeding results. Uterine fi broids are classifi ed by 
their location in the uterus.  Subserosal  fi broids 
are found immediately beneath the peritoneal 
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surface of the uterus and distort its surface. 
 Intramural  fi broids are located entirely within the 
myometrium of the uterus.  Submucosal  fi broids 
are found immediately beneath the endometrium 
and distort the intrauterine cavity. Regardless of 
the location within the uterus, fi broids can cause 
heavy menstrual bleeding; however, submucosal 
fi broids are most frequently associated with 
bleeding [ 11 ]. 

 Most recently, attention has been paid to the 
value of using the LNG-IUD for management of 
AUB-L. A systematic review of IUD use for 
women with uterine fi broids was performed in 
2010 [ 12 ]. Eleven studies met the inclusion crite-
ria of the review, with all 11 showing signifi cant 
decreases in menstrual blood fl ow among LNG- 
IUD users. Serum levels of hemoglobin, hemato-
crit, and ferritin rose for LNG-IUD users in 
studies that examined these outcomes. Since this 
review was published, other studies have demon-
strated similar results. A randomized trial that 
enrolled 58 women with AUB-L compared treat-
ment with the LNG-IUD and COCs [ 13 ]. 
Menstrual blood fl ow was signifi cantly lower in 
the LNG-IUD group, with a 90 % reduction com-
pared to 13 % in the COC group. Additionally, 
hemoglobin levels increased by 2 g/dL in the 
LNG-IUD group compared to 0.1 g/dL in the 
COC group. Another prospective study of 102 
women with leiomyomas and AUB-L adminis-
tered the LNG-IUD to all subjects [ 14 ]. The pri-
mary outcome, menstrual bleeding, decreased 
signifi cantly over the year of the study, with 89 % 
of participants being satisfi ed with the LNG- 
IUD. These fi ndings have been comparable in 
other investigations [ 15 ,  16 ]. A 2013 systematic 
review concluded that the LNG-IUD reduces 
menstrual blood fl ow in women with uterine 
fi broids, but also noted that there are few pub-
lished randomized controlled trials focusing on 
this problem [ 17 ]. 

 Though not as effective as the LNG-IUD, 
COCs are often used for management of AUB- 
L. A 2002 Italian non-randomized trial compared 
COCs to placebo in 121 women with asymptom-
atic fi broids [ 18 ]. The COC group had a signifi -
cant reduction of menstrual fl ow by more than 
2 days and an increase of 2.5 % in hematocrit, 

while the placebo group did not see any signifi -
cant change from baseline for either measure. As 
COCs are widely used for heavy menses, they are 
a reasonable therapy for AUB-L. 

 The evidence behind using DMPA for uterine 
fi broids is positive, but scant. One prospective 
study observed 20 women with uterine fi broids 
and AUB-L who received DMPA over the course 
of 6 months [ 19 ]. At the end of the investigation, 
30 % of subjects reported amenorrhea, 70 % 
reported an improvement in bleeding pattern, and 
15 % had improved hemoglobin levels. The pos-
sible therapeutic effect of the etonogestrel 
implant on AUB-L has not been studied.  

    Abnormal Uterine Bleeding: 
Coagulopathies (AUB-C) 

 Defects in the coagulation pathway can lead to 
abnormal uterine bleeding. According to ACOG, 
up to 20 % of women with heavy menstrual 
bleeding may have an underlying coagulopathy 
[ 20 ]. A patient’s history which includes fi ndings 
such as heavy menses since menarche, frequent 
nosebleeds, easy bruising, and diffi culty stopping 
bleeding from cuts in their skin should raise the 
possibility of a coagulation disorder, and labora-
tory testing to determine that the diagnosis is 
commonly indicated. 

 One common coagulopathy is von Willebrand 
disease (vWD), which affects up to 13 % of 
women with heavy menstrual bleeding. Inherited 
in an autosomally dominant or recessive fashion, 
many variants of the disease exist and involve a 
quantitative or a qualitative defi ciency in von 
Willebrand factor (vWF). When vWF is absent or 
defi cient, platelet adhesion does not occur nor-
mally and other coagulation factors may degrade 
[ 21 ]. If von Willebrand disease is suspected, con-
sultation with a hematologist is prudent. 

 Since a consequence of untreated coagulopa-
thy in women is heavy menses, treatments that 
target AUB-C aim to reduce or eliminate men-
strual blood loss. The LNG-IUD has been studied 
in the context of coagulopathies. In a prospective 
pilot study of 16 women with known coagulation 
disorders and AUB-C, all the subjects were 
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 provided with an LNG-IUD and were followed 
for 9 months to determine the effect on menstrual 
blood loss [ 22 ]. All 16 reported signifi cant 
improvements in menstrual blood fl ow as mea-
sured by a Pictorial Bleeding Assessment Chart 
(PBAC) score, where higher scores indicated 
greater amounts of bleeding. At the start of the 
study, the median PBAC score was 213; this 
decreased to a median PBAC score of 47 after 
9 months of LNG-IUD use ( p  < 0.0001). Fifty-six 
percent of the study population reported amenor-
rhea at the study’s conclusion. 

 COCs are also effective treatment options. In 
a prospective study of 25 women with vWD and 
menorrhagia, 22 of the 25 subjects had a signifi -
cant decrease in menstrual bleeding when admin-
istered COCs [ 23 ]. As COCs also inhibit the 
formation of hemorrhagic corpus luteum cysts, 
they are widely used option for women suffering 
from AUB-C. DMPA and the etonogestrel 
implant have not been studied for use in women 
with AUB-C, but resulting decreased menstrual 
blood loss and ovulation suppression with their 
use make them reasonable options. See Chap.   11     
for further discussion of contraception for women 
with bleeding disorders.  

    Dysmenorrhea 

 Painful menstrual periods, or dysmenorrhea, are 
categorized by its underlying cause.  Primary  
dysmenorrhea, which is the focus of this section 
of the chapter, is caused by excessive prostaglan-
din production within the uterus. Conversely, 
 secondary  dysmenorrhea results from a source 
other than excessive prostaglandin production, 
such as uterine leiomyomata, endometriosis, and 
adenomyosis. The use of contraceptives to treat 
these conditions is discussed in other parts of this 
chapter. 

 During the beginning of the luteal phase of the 
menstrual cycle, the increase in progesterone lev-
els leads to production of prostaglandins in the 
endometrium. If pregnancy does not occur, pro-
gesterone levels decrease at the end of the men-
strual cycle and the endometrium begins to 
separate from the uterus. As the endometrium is 

shed, prostaglandins are released which in turn 
enhance uterine contractions. As blood fl ow to 
the uterus decreases from enhanced uterine con-
tractions, tissue ischemia and a sensation of pain 
result. Moreover, prostaglandins that enter the 
systemic circulation during this process may 
cause symptoms such as headache, nausea, vom-
iting, and diarrhea. 

 Dysmenorrhea is a common phenomenon. A 
survey of teenage women in Brazil found that 
73 % reported symptoms of painful menses [ 24 ]. 
In this study, two-thirds of respondents said that 
dysmenorrhea negatively affected their activities 
of daily life. In another survey, which asked 
undergraduate college and medical students in 
Hong Kong about their menses, 80 % of partici-
pants noted painful periods [ 25 ]. Seventy-fi ve 
percent of participants reported disruption of 
their ability to study and 60 % said that dysmen-
orrhea negatively affected their physical activity. 
In another survey of young Italian women, 84 % 
answered that they had experienced dysmenor-
rhea, with 32 % of the women stating that their 
menstrual pain symptoms had caused them to 
miss time at school [ 26 ]. On a societal scale, dys-
menorrhea is associated with signifi cant lost 
working hours and economic activity [ 27 ]. 

 Contraceptives that reduce or eliminate men-
ses have been found to be effective in alleviating 
the symptoms of dysmenorrhea. The LNG-IUD 
is a promising therapy for treatment of primary 
dysmenorrhea. Although published data for treat-
ment of primary dysmenorrhea are scant, the 
LNG-IUD is associated with a 90 % reduction in 
menstrual fl ow and induces amenorrhea after 
24 months of use in 60 % of users [ 28 ,  29 ]. Like 
other modalities that decrease menstrual fl ow, the 
LNG-IUD likely reduces painful menstrual 
symptoms for a majority of women who use it 
because of this mechanism of action. 

 In particular, studies have consistently demon-
strated that COCs reduce menstrual pain in a 
majority of women who use them. However, 
there is a paucity of information regarding the 
mechanism by which COCs reduce dysmenor-
rhea. One group of investigators measured uter-
ine tonicity before and after COC use in women 
reporting dysmenorrhea and established that 
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uterine contractile force and painful menstrual 
symptoms were decreased when COCs were 
used [ 30 ]. A longitudinal study that followed a 
cohort of Swedish women found that COC users 
had signifi cantly less dysmenorrhea than non- 
COC users [ 31 ]. A prospective study of women 
seeking family planning care in the USA showed 
that COC users were eight times more likely to 
have a signifi cant reduction in their dysmenor-
rhea symptoms than non-COC users [ 32 ]. More 
recently, double-blind, randomized controlled 
trials have demonstrated a benefi t of COC use for 
dysmenorrhea. In one such trial, 76 adolescent 
women who reported moderate or severe dys-
menorrhea were randomized to receive a placebo 
or a COC for 3 months [ 33 ]. During the third 
month of the study period, the subjects were 
asked to rate their menstrual pain scores using the 
Moos Menstrual Distress Questionnaire, a 0–10 
scale. Those that received COCs reported a mean 
pain rating of 3.7 versus 5.4 in the placebo group 
( p  = 0.004). COC users also reported fewer days 
of pain and severe pain than placebo users, 
although the difference did not reach signifi -
cance. Another randomized, controlled trial 
investigated two different COC formulations, one 
containing desogestrel and the other levonorg-
estrel [ 34 ]. Although the primary outcome of the 
study was tolerability of each pill, subjects in 
both arms of the study experienced comparable 
decreases in the occurrence of dysmenorrhea 
from baseline: 57–40 % in the desogestrel group 
and 55–38 % in the levonorgestrel group. As 
shown in this study, no investigations have dem-
onstrated a difference in successful treatment of 
dysmenorrhea symptoms among various COC 
formulations. 

 Investigators have also evaluated the continu-
ous use of COCs in treatment of dysmenorrhea. 
A 2012 randomized, double-blind, controlled 
trial examined differences in dysmenorrhea 
symptoms in 38 women diagnosed with primary 
dysmenorrhea who were assigned to continuous 
regimen of COCs versus a traditional cyclic regi-
men [ 35 ]. While the continuous regimen was 
superior to a cyclic regimen after 1 and 3 months, 
there was no signifi cant difference between 
groups in dysmenorrhea pain scores at 6 months. 

Both groups experienced a signifi cant decrease 
of menstrual pain scores when compared with 
baseline scores. 

 There are limited studies that have evaluated 
the effectiveness of the contraceptive patch and 
ring for treating primary dysmenorrhea. A ran-
domized, controlled trial comparing the contra-
ceptive ring to a COC formulation demonstrated 
comparable decreases in dysmenorrhea symp-
toms in both groups [ 31 ]. It would be therefore 
expected that their effects on dysmenorrhea 
would be similar to COCs. 

 Depot medroxyprogesterone acetate (DMPA) 
has also been extensively used for treatment of 
dysmenorrhea. Most studies examining DMPA 
as a treatment for dysmenorrhea do so in the con-
text of endometriosis and will be discussed else-
where in this chapter. However, as more than half 
of women experience amenorrhea after three 
doses of DMPA, it appears that DMPA decreases 
dysmenorrhea symptoms in general by reducing 
or eliminating menstrual fl ow [ 36 ]. 

 The etonogestrel subdermal implant offers 
benefi cial effects against primary dysmenorrhea 
symptoms as well. One study of 330 American 
women who used the implant for at least 1 year 
found a decrease in dysmenorrhea prevalence 
from 59 % at baseline to 21 % after treatment 
[ 37 ]. In another study of 635 subjects, 35 % 
reported dysmenorrhea at baseline, with 82 % of 
women reporting improvement of symptoms at 
the end of device use [ 38 ]. Since decreased men-
strual fl ow and amenorrhea are common among 
etonogestrel implant users, this is likely the reason 
for improvement in painful menstrual symptoms. 

 The USMEC rates all contraceptive methods, 
except the copper IUD, as category 1 or no 
restrictions on use for severe dysmenorrhea (see 
Table  13.1 ). The copper IUD is rated category 2 
or benefi ts likely outweigh risks due to the fact 
that dysmenorrhea may worsen.  

    Endometriosis 

 Endometriosis is a common chronic condition 
that affects 6–10 % of women in the reproductive 
age group in the USA. However, among infertile 
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women, the prevalence is 20–50 % and in women 
with chronic pelvic pain the prevalence is 
71–87 % [ 39 ]. Among women with endometrio-
sis desiring contraception, there are no contrain-
dications to the use of any method. However, 
hormonal approaches including combination 
hormonal methods or progestin-only methods 
such as DMPA and the LNG-IUD may be prefer-
able. In addition, a number of studies have 
 examined the use of various hormonal approaches 
to possibly prevent the occurrence of endometri-
osis, as initial treatment or as an adjunct to surgi-
cal treatment. 

 The use of the LNG-IUD also has been shown 
to effectively relieve endometriosis-related pain. 
In a study of 34 women with laparoscopically 
confi rmed endometriosis who subsequently used 
an LNG-IUD, among subjects followed for 
3 years, most experienced a reduction in pain [ 40 ]. 
However, 40 % of subjects withdrew from the 
study due to persistent pain, bleeding, or weight 
gain. In another study of 84 women comparing 
users of the LNG-IUD versus use of a GnRH ana-
log, both groups showed a signifi cant reduction in 
pain [ 41 ]. There are no proven theories on how 
this device reduces pain, although it is likely that 
the levonorgestrel released by the device has a 
direct effect on endometriotic implants. 

 Most of the studies involving combination 
hormonal methods related to endometriosis have 
been carried out with combined oral contracep-
tives. Since they prevent ovulation and reduce 
menstrual fl ow, it has been suggested that this 
may reduce or eliminate the risk of retrograde 
menstruation with implantation of endometrial 
cells on the pelvic peritoneum. However, there is 
insuffi cient data to indicate that they have a major 
effect on the incidence of the disorder [ 42 ]. For 
example, data involving over 17,000 women in 
the Oxford Family Planning Association cohort 
study who were followed for up to 23 years dem-
onstrated a relative risk of endometriosis among 
users of combined oral contraceptives compared 
to nonusers of 0.4 (95 % confi dence interval [CI], 
0.2–0.7) [ 43 ]. There was no association with 
occurrence of the disorder and duration of use. 
More importantly, the relative risk was 1.8 (95 % 
CI, 1.0–3.1) among former oral contraceptive 

users, suggesting that the fi ndings may only 
refl ect masking of symptoms during oral contra-
ceptive use as opposed to a true protective effect. 

 In women with pelvic pain and known or sus-
pected endometriosis who desire future fertility, 
there is some evidence that the use of DMPA, 
combined oral contraceptives, as well as the 
LNG-IUD reduces pain. However, there are not a 
large number of studies evaluating this issue and 
many have small sample sizes. In a randomized 
trial of 300 women with laparoscopically diag-
nosed endometriosis, the use of DMPA or leupro-
lide acetate, a GnRH analog, had equivalent 
effects in substantially reducing endometriosis- 
related pain symptoms [ 44 ]. Similarly, another 
trial involving 274 women with surgically diag-
nosed endometriosis comparing these two drugs 
also showed similar effi cacy in the reduction of 
pain [ 45 ]. Of note, the bone loss with DMPA use 
was less than that with leuprolide acetate use in 
both studies. 

 Combined oral contraceptives, given either 
cyclically or in a continuous fashion, have also 
been shown to reduce endometriosis-associated 
pain. For example, in a randomized placebo- 
controlled trial of 100 subjects, users of COCs as 
well as those on placebo showed some decrease 
in dysmenorrhea after four cycles [ 46 ]. However, 
the pain reduction in the oral contraceptive group 
was signifi cantly greater. It also appears that the 
use of a continuous oral contraceptive, either ini-
tially or when cyclical use fails, may be benefi -
cial. For example in a study of 50 women who 
had inadequate pain relief on cyclic COCs, the 
use of a continuous method resulted in over 75 % 
of subjects being at least satisfi ed with their pain 
control after 2 years [ 42 ]. 

 The use of COCs or the LNG-IUD has been 
shown to suppress the recurrence of symptoms in 
women who have undergone surgical treatment of 
endometriosis. Relative to oral contraceptives, 
symptoms are reasonably controlled during use 
and both the cyclical and continuous approaches 
work equally well [ 47 ,  48 ]. Based on limited data, 
it also appears that the LNG-IUD reduces dys-
menorrhea following endometriosis surgery [ 49 ]. 

 Similar to dysmenorrhea, the USMEC rates all 
contraceptive methods, except the copper IUD, 
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as category 1 or no restrictions on use for endo-
metriosis (see Table  13.1 ). The copper IUD is 
rated category 2 or benefi ts likely outweigh risks 
due to the fact that dysmenorrhea may worsen.  

    Uterine Leiomyomata 

 Uterine leiomyomata, also known as myomas or 
fi broids, are benign smooth muscle tumors that 
are extremely common, with the incidence 
reported as high as 70 % in African-American 
women and 40 % in Caucasian women by age 50 
[ 50 ]. Although most are asymptomatic, they can 
produce pelvic pain or pressure and infertility 
depending on their size and location as well as 
abnormal uterine bleeding. Further, there is some 
evidence that their growth is at least partially hor-
mone dependant, with both estrogen and proges-
terone promoting development [ 51 ]. Relative to 
contraceptive use, the major issues are whether 
given methods affect the occurrence of myomas 
or their growth and alter symptoms such as pain 
or abnormal bleeding, or whether myomas in 
some way affect contraceptive effectiveness. 

 As is noted in the discussion of the manage-
ment of abnormal uterine bleeding associated 
with fi broids, oral contraceptives and DMPA 
have been used as treatment options. Further, 
given the frequency of myomas, substantial num-
bers of women requesting contraception likely 
have myomas and have been treated with a vari-
ety of approaches including hormonal methods. 
To date, epidemiologic studies are inconsistent 
regarding whether the use of hormonal contra-
ceptive methods affects the occurrence or the 
growth of these tumors. For example, in a nested 
case-control study within the Oxford Family 
Planning cohort study, the authors determined 
that the use of oral contraceptives reduced the 
risk of myomas and that the extent of risk reduc-
tion was related to duration of use [ 52 ]. That is, 
each 5 years of use resulted in a 17 % reduction 
in risk of the tumor. They also determined that 
the intrauterine device (all types though most 
were likely inert such as the Lippes loop) use did 
not affect the occurrence of myomas. Conversely, 
the Nurses Health Study II cohort of 95,601 pre-

menopausal nurses found little change in the 
occurrence of myomas among combined oral 
contraceptive users [ 53 ]. Duration of use did not 
affect the occurrence of myomas. However, use 
at an early age (13–16 years) compared to never 
use of oral contraceptives was associated with a 
modest increased risk of myomas (relative risk 
1.26, 95 % CI 1.05, 1.51). Of note, a prospective 
cohort of 2,279 cases of myomas in the US Black 
women noted a 40 % reduction in the risk of 
myomas for women using DMPA [ 54 ]. For the 
most part, no consistent patterns of detection or 
reduction in myoma size were noted for users of 
other forms of hormonal contraception. None of 
the studies reviewed here were able to assess 
whether the growth of existing myomas was 
affected in any way. Although the contraceptive 
patch and vaginal ring have not been studied, it is 
likely their effects on myomas would be similar 
to oral contraceptives. 

 There is some evidence that use of the LNG- 
IUD appears to decrease both bleeding and 
reduce uterine volume in women using the 
method for abnormal bleeding due to myomas, 
but does not reduce uterine volume in women 
using the device for contraception [ 55 ]. In this 
cohort study, 87 women with myomas were 
divided into three groups: women with idiopathic 
menorrhagia, women with menorrhagia due to 
the myomas, and women without myomas using 
the device only for contraception. After 
36 months, 44.5 % of the women with menorrha-
gia due to myomas were amenorrheic ( p  < 0.027). 
Women in both of the groups with menorrhagia 
had statistically signifi cant reductions in uterine 
volume; the women using the device only for 
contraception did not. Of interest, the reduction 
was not due to a decrease in myoma size but 
rather appeared to affect only myometrium. 

 There is no evidence that the use of combined 
hormonal contraceptives, the implant, or DMPA 
in women with myomas leads to any adverse 
change in contraceptive effi cacy. However, effi -
cacy may be affected if intrauterine devices are 
used in women who have greatly distorted uter-
ine cavities, which can occur in association with 
myomas. In such situations, the rate of expulsion 
may be as high as 20 %, which, if unrecognized, 
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may result in pregnancy. However, much of this 
data are in non-comparative studies or in studies 
without statistical signifi cance [ 2 ]. The USMEC 
assigns IUD use in the presence of uterine fi broids 
as category 2, or the benefi ts outweigh the risks, 
due to the possible increased risk of expulsion 
(see Table  13.1 ). If contraception is not needed 
and the LNG-IUD is being used to treat abnormal 
bleeding, it would be appropriate to try the device 
in women with large myomatous uteri particu-
larly if other nonsurgical therapies have failed. 
The insertion of the IUD in a woman with an 
enlarged fi broid uterus may be more diffi cult as 
the path to the fundus could be tortuous. If any 
diffi culty is encountered, ultrasound guidance 
can be considered.  

    Benign Functional Ovarian Cysts 

 Benign functional ovarian cysts are a common 
problem in reproductive-aged women. It is esti-
mated that about 250,000 women are discharged 
from the US hospitals annually with a diagnosis 
related to a benign ovarian cyst [ 56 ,  57 ]. Since 
combination hormonal contraceptives inhibit the 
ovulation process which can lead to benign cyst 
formation, it has been postulated that their use 
may interfere with ovarian cyst formation and 
may even lead to resolution of existing cysts. 
However, with the introduction of modern hor-
monal contraceptives with reduced dosages of 
the estrogen and progestin components, the ques-
tion has been raised whether these changes affect 
cyst formation or resolution. It should be noted 
that studies to date have involved combined oral 
contraceptives. Thus, it is unknown whether 
results would be different among users of either 
the contraceptive patch or the vaginal ring. 

 The prevention of benign ovarian cysts, given 
their frequency, would be an obvious benefi t for 
users of combined oral contraceptives. Although 
results from earlier studies with higher dose 
COCs indicated a protective effect against devel-
opment of functional ovarian cysts [ 57 ,  58 ], some 
studies with lower dose COCs have not shown 
similar results. A cohort study with only 32 sub-
jects with the diagnosis of ovarian cysts suggested 

that the use of higher dose (>35 μg of ethinyl 
estradiol [EE]) COCs compared to nonuse had a 
greater protective effect than preparations with 
lower doses [ 59 ]. However, the results were not 
statistically signifi cant. A case-control study 
examining the risk of developing functional ovar-
ian cysts with use of either a monophasic or a tri-
phasic COC (EE dose not reported) compared 
with nonuse suggested a slight protective effect 
with the monophasic preparation and an increased 
risk with the triphasic preparation [ 60 ]. However, 
these results also were not statistically signifi cant. 
A randomized trial involving 42 subjects fol-
lowed over 6 months showed that users of a 
“higher” progestin dose monophasic oral contra-
ceptive (35 μg ethinyl estradiol, 1.0 mg norethin-
drone) had a greater protective effect against 
formation of functional ovarian cysts compared to 
women with a “lower” progestin dose monopha-
sic pill (35 μg ethinyl estradiol, 0.5 mg norethin-
drone), users of a multiphasic preparation with 
the same amount of estrogen, or nonusers of hor-
monal contraception [ 61 ]. The results in this last 
study also did not reach statistical signifi cance. In 
conclusion, based on scant data, current oral con-
traceptives may have limited, if any, effect on 
reducing the risk of functional ovarian cysts. 
Also, since many of these studies involve diagno-
sis of cysts by serial ultrasounds, often these cysts 
are small (3 cm or less), vary in size depending 
upon when the ultrasound is completed, are not 
associated with symptoms, and therefore are of 
little clinical signifi cance [ 62 ,  63 ]. 

 There is some evidence, based on very limited 
data, that the use of progestin-only pills as well as 
the implant may be associated with some 
increased risk for functional ovarian cysts, though 
their clinical signifi cance is questionable. In a 
study of 21 women on a progestin-only oral con-
traceptive compared to 21 women not using hor-
monal contraception, about one-half of the oral 
contraceptive users developed an ovarian cyst 
detected by ultrasound within two cycles of use 
[ 64 ]. Only one of the non-hormonal contracep-
tive users developed a cyst. In a cohort study that 
involved 116 users of the etonogestrel implant, 
about 25 % of users developed an ultrasound- 
detected functional cyst during the fi rst year of 

13 Using Contraceptives for Gynecologic Conditions



246

use [ 65 ]. These cysts appeared to be small (only 
one in this group exceeded 40 mm), asymptom-
atic, and transient. The USMEC does not restrict 
the use of any contraceptives in the presence of 
benign ovarian cysts (see Table  13.1 ). 

 Since oral contraceptives suppress gonadotro-
phins, there has been interest in determining 
whether their use would help resolve existing 
functional ovarian cysts. A recent Cochrane lit-
erature review examined eight clinical trials 
involving 686 women [ 63 ]. None of the trials 
showed a benefi cial effect of COCs in the treat-
ment of existing functional cysts compared to no 
treatment. Further, most cysts resolved within a 
few menstrual cycles even without treatment. As 
an example, one trial randomized 80 women with 
functional cysts to a high-dose monophasic COC, 
a low-dose COC, a multiphasic COC, or a pla-
cebo [ 66 ]. The rates of cyst resolution were simi-
lar in all four groups.  

    Premenstrual Syndrome 
and Premenstrual Dysphoric 
Disorder 

 It is estimated that about 40 % of women will 
experience luteal phase symptoms which may be 
physical (breast tenderness, bloating), cognitive 
(confusion, poor concentration), or mood related 
(irritability, mood swings, anxiety) [ 67 ,  68 ]. For 
most, the symptoms will be mild and character-
ized as premenstrual syndrome (PMS) while for 
about 3–5 % of women the symptoms will be 
severe enough to interfere with some aspects of 
daily living. This last group will usually be clas-
sifi ed as having the premenstrual dysphoric dis-
order (PMDD). PMDD as classifi ed by the 
American Psychiatric Association DSM V sys-
tem requires a prospective documentation of both 
behavioral and physical symptoms with fi ve or 
more symptoms present in the week before men-
ses followed by resolution within a few days after 
menses. Although the etiology of both PMS and 
PMDD is unknown, it has been suggested that 
fl uctuating reproductive hormone levels may 
play a role since suppressing ovarian activity can 
relieve symptoms. 

 Combination oral contraceptives have been 
studied as treatment for both PMS and 
PMDD. Although frequently used to treat PMS, 
randomized clinical trials have shown only mod-
est differences between COCs and placebo. 
Further, the number of participants in such stud-
ies has been small and study duration short, often 
only 3 months. For example, one study initially 
recruited 82 symptomatic subjects but only 23 in 
the triphasic COC group and 36 in the placebo 
group completed the 3-month trial [ 69 ]. Both 
groups showed similar improvement in the most 
of the symptoms monitored, with the exception 
that the COC group had improved breast tender-
ness and bloating to a greater extent ( p  < 0.03) 
compared to placebo. COCs containing the pro-
gestin drospirenone have recently been evaluated 
since this progestin is similar in structure to spi-
ronolactone which has been used to treat PMS 
[ 70 ]. However, as demonstrated in a randomized 
controlled trial of 82 subjects comparing a 
drospirenone- containing oral contraceptive to 
placebo over three cycles, only minor differences 
in outcome were shown between the two groups 
[ 71 ]. Further, based on a 26-cycle trial comparing 
a desogestrel-containing COC to one containing 
drospirenone for effi cacy, side effects, and other 
factors, there were no differences between them 
relative to improvement of PMS symptoms [ 72 ]. 
Thus, it is unclear whether the use of COCs, even 
those containing drospirenone, conveys any ben-
efi t over placebo in the management of most 
women with PMS. Also, current COC users 
report the same frequency of PMS-like symp-
toms as women not using such agents, especially 
during the hormone-free interval. One option is 
to reduce the hormone-free interval from the tra-
ditional 7 to 4 days or use COCs continuously. 
A systematic review concluded that women 
experienced decreased menstrual pain, head-
aches, and bloating in continuous COC use com-
pared to cyclical [ 73 ]. 

 In contrast, combined oral contraceptives for 
PMDD show more promise. COCs containing 
3 mg of drospirenone and 20 μg of ethinyl estra-
diol appear to improve some of the symptoms of 
women with PMDD. As reviewed in the Cochrane 
database, fi ve trials involving 1,290 subjects have 
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demonstrated more symptom improvement in 
COC users comprising these two hormones com-
pared to placebo [ 74 ]. For example, a multicenter, 
double-blind, randomized trial was conducted 
with 450 subjects with PMDD who received either 
a COC containing drospirenone or a placebo [ 70 ]. 
A 50 % decline in symptom scores occurred in 48 
and 36 % of the COC and placebo groups, respec-
tively ( p  = 0.015). Despite data showing improve-
ment with this particular preparation, the Cochrane 
database authors also note that it is unknown 
whether other oral contraceptives exhibit similar 
effects and whether the improvement persists for 
more than three cycles of treatment. COCs are 
likely better at improving the physical symptoms 
of PMS and PMDD compared to the emotional 
symptoms [ 74 ]. If emotional symptoms are pre-
dominant, then selective serotonin reuptake inhib-
itors (SSRIs) are the initial treatment of choice for 
severe PMS and PMDD.  

    Sexually Transmitted Infections 
and Pelvic Infl ammatory Disease 

 Sexually transmitted infections (STIs) exert a 
major public health burden in the USA 
(Table  13.2 ). In 2011, the CDC estimated that 
2.86 million  Chlamydia trachomatis  infections 
occurred in the USA, with more than a million of 
those cases being unknown or unreported [ 75 ]. 
As of 2009, the CDC also estimated that about 
1.1 million people in the USA have human 
immunodefi ciency virus (HIV) infection, with 
more than 200,000 not knowing that they are 
infected. In that year, HIV infection was the 

eighth highest cause of death in American women 
aged 25–44 years. Other than mortality, conse-
quences like infertility and pelvic infl ammatory 
disease (PID) present strong motivation to pre-
vent STIs.

   Condoms have the strongest evidence sup-
porting their use in the prevention of STI trans-
mission [ 78 ]. As a barrier method, condoms limit 
skin and mucous membrane contact between 
sexual partners and eliminate exposure to semen 
and vaginal secretions when used correctly. As 
such, condoms should be recommended for use 
by all women who are not certain of their part-
ner’s or their own infection status. 

 Condoms are available for use by both men 
and women. An advantage to both male and 
female condoms as methods of contraception and 
STI prevention is that no prescription is required 
prior to their use. Both male and female condoms 
can be used immediately before sexual activity, 
so it requires little planning for initiation. Male 
condoms are placed over the penis, while female 
condoms are inserted into the vagina and held in 
place by polyurethane rings that are at each end 
of the condom. In the USA, there are numerous 
male condom types and sizes, and they are widely 
available. Conversely, there is one type of female 
condom approved for use in the USA. There have 
been no randomized trials comparing the effec-
tiveness of male and female condoms in terms of 
pregnancy or STI prevention. However, available 
evidence suggests that male condoms may be 
more effective in pregnancy prevention. Estimates 
of pregnancy rates with perfect and typical use of 
male condoms are 2 % and 18 %, respectively, 
while estimates of pregnancy rates with perfect 
and typical use of female condoms are 5 % and 
21 %, respectively [ 79 ,  80 ]. 

 Hormonal contraception and IUDs do not pre-
vent the transmission of STIs. In fact, COCs have 
been associated with increased risk of chlamydial 
infection in some studies, even when controlling 
for number of sexual partners (relative risk 1.8) 
[ 81 ,  82 ]. Possible explanations for these fi ndings 
include evidence from animal models that estro-
gen and progesterone use may enhance the 
growth of chlamydia infection [ 83 ]. It is impor-
tant to note, however, that COC use has also been 

   Table 13.2    Most common STIs in the USA (Annual 
New Infections in 2012) [ 76 ,  77 ]   

 Chlamydia  1,422,976 
 Gonorrhea     334,826 
 Genital herpes     228,000 a  
 Vaginal trichomoniasis     219,000 a  
 HIV      47,500 b  
 Syphilis      16,667 

   a Estimate 
  b 2010 estimate  
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associated with reduction in PID risk by 50–80 % 
in other studies [ 84 ]. Suspected reasons for 
 protection against PID include increased cervical 
mucus thickness with COC use, leading to 
decreased ability for pathogens to ascend into the 
cervix and uterus from the vagina. COC use does 
not seem to increase the risk of HIV infection or 
trichomonas infection [ 85 ,  86 ]. Conversely, COC 
use in women with high-risk human papillomavi-
rus (HPV) types is associated with greater pro-
gression to invasive cervical cancer when 
compared to non-COC use. A 2002 study con-
ducted by the World Health Organization (WHO) 
pooled data from eight case-control studies to 
compare the odds of invasive cervical cancer or 
carcinoma in situ among COC users and never 
users [ 87 ]. COC use of 5–9 years was associated 
with a 2.82 times greater odds (95 % CI 1.46–
5.42) of progression to invasive cancer or carci-
noma in situ. Using COCs for greater than 
10 years was associated with a 4.03 times greater 
odds (95 % CI 2.09–8.02) of progression to inva-
sive cancer or carcinoma in situ. Since the publi-
cation of this study, the relationship between 
COC use and cervical cancer has been examined 
by several other investigations. One such study 
enrolled 1,135 Thai women aged 20–37, tested 
them for HPV infection at baseline, and followed 
them for 18 months at 6-month intervals [ 88 ]. 
While subjects who used COCs cleared HPV 
infection less often than non-COC users in the 
study (relative risk 0.67, 95 % CI 0.49–0.93), 
there was no signifi cant difference in new HPV 
acquisition between groups. Increased persis-
tence of HPV infection in COC users has also 
been demonstrated in other studies [ 89 ]. However, 
other studies have not found a link between COC 
use and high-grade cervical dysplasia [ 90 – 92 ]. A 
reanalysis of pooled data regarding 16,573 
women with cervical cancer and 35,509 women 
without cervical cancer determined that the risk 
of cervical cancer declined after stopping COC 
use and returned to the risk seen by never users 
after 10 years [ 93 ]. Taking this evidence into 
account, the USMEC regard COC use in women 
with cervical dysplasia as having greater advan-
tages than potential risk (category 2), recognizing 

the overall contraceptive and non-contraceptive 
benefi ts of COC use [ 2 ]. 

 The exact relationship between DMPA and 
STIs is unclear. Some investigations have estab-
lished DMPA use as a risk factor for increased 
chlamydia infection, reporting a relative risk of 
1.6 (95 % CI, 1.1–2.4) when compared with non-
users [ 82 ]. Other studies have not found such an 
association [ 94 ]. DMPA does not increase the 
risk of trichomonas infection [ 86 ]. DMPA has 
been the focus of several African studies examin-
ing its link with HIV infection. In a prospective 
observational study of 1,341 couples consisting 
of an HIV-infected man and a non-infected 
woman, the risk of HIV acquisition was two 
times greater in women who used DMPA versus 
non-hormonal contraception [ 95 ]. A South 
African study of 5,567 women examined their 
risk of HIV acquisition as it related to hormonal 
contraception use [ 85 ]. Although not statistically 
signifi cant, there was a trend suggesting greater 
risk of HIV infection among DMPA users. 
Reanalysis of a cohort study that had originally 
not found an increased risk of HIV infection with 
DMPA use demonstrated an increased risk when 
the data was subjected to a different statistical 
method of analysis [ 96 ]. In contrast, there have 
also been studies that did not show an elevated 
risk of HIV infection with DMPA use [ 97 ,  98 ]. 
Two studies that examined the possible effects of 
removing DMPA from family planning services 
in Africa warn that such an action would cause 
greater numbers of death from maternal mortality 
[ 99 ,  100 ]. The USMEC issued an update in 2012 
to address this issue, stating that the use of DMPA 
was safe in women at increased risk for HIV 
acquisition but that they should be strongly 
advised to use condoms for HIV prevention (see 
Chap.   6     on HIV/AIDs for more details) [ 101 ]. 

 Historically, IUD use was linked to greater risk 
of PID. In 1992, however, the WHO published the 
results of 22,908 IUD insertions and found that 
the risk of PID after IUD insertion was higher 
than non-IUD users for only the fi rst 20 days after 
insertion [ 102 ]. A 2000 systematic review deter-
mined that, in fact, current positive STI status, 
and not IUD use, placed women at higher risk of 
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developing PID [ 103 ]. A more recent study per-
formed in West Africa produced similar conclu-
sions, demonstrating that IUD use does not lead 
to a higher risk of PID [ 104 ]. A large retrospective 
cohort study of 57,218 IUD insertions in 
California demonstrated a PID risk of only 0.54 % 
within 90 days after insertion [ 105 ]. The same 
study determined that screening for cervical 
infections at any time was equivalent to non-
screening in terms of PID risk. The 2013 US 
Selected Practice Recommendations (USSPR) 
for IUD insertion do not require additional cervi-
cal infection screening beyond what is already 
recommended by the CDC, namely that women 
under 25, those with new sexual partners, or those 
who have multiple sexual partners should be 
screened annually [ 106 ]. If the woman has not 
been screened as per CDC guidelines, then tests 
can be sent on the same day as IUD insertion. 
Like COCs, the LNG-IUD may be protective 
against the development of PID as its primary 
contraceptive method of action is cervical mucus 
thickening. As IUDs are not associated with 
greater PID risk, their use should be encouraged 
in women who seek reliable, highly effective con-
traceptive methods regardless of the STI risk. Of 
course, if the patient has an active cervical infec-
tion or PID, then IUD insertion should be deferred 
until after treatment (see Table  13.1 ). The USSPR 
also notes that women at high risk for gonorrhea 
or chlamydia infection (e.g., those with a cur-
rently infected partner) generally should have 
testing and treatment prior to IUD insertion. 

 In the event that a patient is diagnosed with 
PID and has an IUD in place, the USSPR sup-
ports treatment of PID without removal of the 
IUD for at least 48–72 h. After reassessment of 
the patient at this point, consideration of IUD 
removal can be made if there is no improvement 
in the patient’s status. Antibiotics should be con-
tinued even if the IUD is removed to ensure ade-
quate treatment of PID. In cases where a patient 
with PID requests IUD removal, antibiotics 
should be initiated prior to removal to prevent 
possible bacteremia resulting from the removal 
procedure. The patient should be counseled about 

alternative contraceptive methods and options for 
emergency contraception should be provided 
when appropriate [ 106 ]. Similarly, gonorrhea, 
chlamydia, and trichomonas can be treated with 
the IUD in place.  

    Conclusion 

 More than just agents used to prevent pregnancy, 
contraception use is benefi cial in many gyneco-
logical conditions like abnormal uterine bleed-
ing, endometriosis, and dysmenorrhea. However, 
evidence suggests that contraceptives may not be 
effective in other contexts, like benign ovarian 
cyst prevention or STI prevention (with the 
exception of condoms). Published data should 
guide non-contraceptive uses of these medica-
tions to ensure that women receive maximal ben-
efi t and face minimal harm.     
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           Introduction 

 In 2009, approximately 719,000 women in the 
United States were newly diagnosed with various 
types of cancer [ 1 ]. With the recent advance-
ments in cancer detection and treatment, survival 
rates are increasing for cancer patients. Over the 
past 30 years, the number of cancer survivors in 
the United States has increased to almost 14 mil-
lion [ 1 ]. Today, approximately 4 in 100 women 
are cancer survivors [ 1 ]. 

 Nearly 17 % of new cancer cases in women 
are diagnosed in the reproductive age [ 1 ]. The 
most common cancers diagnosed in women of 
childbearing age are breast, thyroid, melanoma, 
colorectal, and cervical [ 2 ]. Of these, breast is the 
most common malignancy site for women and is 
the second leading cause of cancer-related deaths 
in women [ 3 ]. Almost 90 % of women under 50 

diagnosed with cancer are expected to survive 
beyond 5 years [ 4 ]. As more cancer patients sur-
vive due to the various advancements in screen-
ing and treatment modalities, quality of life 
issues, including reproductive health, increase in 
importance. 

 Research has indicated that fertility after 
treatment remains a major concern for many 
female cancer survivors [ 5 ]. Primary site and 
location of disease may impact reproductive 
potential directly or indirectly. Iatrogenic endo-
crine disruption and gonadal damage impact 
reproductive capacity. Furthermore, assess-
ments of fertility and pregnancy risk are chal-
lenging. While fertility preservation for young 
cancer survivors has obtained research and pub-
lic interest, reproductive health for women with 
cancer extends beyond fertility preservation. 
Sexuality and family planning ranging from 
contraception, preconception counseling, and 
optimization of present or future pregnancy 
comprise comprehensive reproductive health 
[ 6 ]. The full scope of reproductive health is 
often omitted from the discussion of cancer treat-
ment planning at times to the detriment to the 
cancer survivor [ 7 ,  8 ]. 

 Prioritization of pregnancy prevention often 
falls secondary to the primary focus of cancer 
survivorship [ 9 ]. Pregnancy prevention is a key 
component of reproductive health care which is 
suboptimally addressed for the vast majority of 
cancer survivors [ 10 ]. An unintended pregnancy 
has profound impact for the cancer survivor [ 1 ]. 
Issues of ambivalence regarding the pregnancy 
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are not uncommon    [ 11 ,  12 ]. A poorly timed preg-
nancy may be complicated by suboptimal mater-
nal health, teratogenic exposures, deferment of 
cancer treatment, untoward fetal outcomes, or 
termination of pregnancy [ 13 ,  14 ]. While all 
women need access to contraception, the conse-
quences of unintended pregnancy may be more 
severe in women with cancer [ 14 ]. When an unin-
tended pregnancy results, priorities pertaining to 
cancer care may shift. 

 The provision of contraception for women 
diagnosed with cancer is challenging. In one 
study, 50 % of female cancer survivors indicated 
that their contraceptive management did not 
match future childbearing interest [ 14 ]. Medical 
risks associated with certain cancers may limit 
contraceptive options. Furthermore, comprehen-
sive knowledge of contraceptive methods may be 
limited among oncologists, leaving many women 
at risk for unintended pregnancy [ 8 ,  15 ]. We have 
coined the term  oncocontraception  for the appli-
cation of contraception within the context of can-
cer care. In this chapter, we will explore the facets 
of contraceptive care for the cancer survivor.  

    Oncocontraceptive Need 

 While there may be misconceptions regarding 
sexuality and reproductive interests, women with 
cancer often have the same reproductive interests 
as women without cancer [ 8 ,  13 ]. Focus on repro-
ductive health needs, by providers and patients, is 
often overshadowed by the primary focus of can-
cer care. Women with cancer may falsely be per-
ceived as asexual [ 13 ]; therefore, conversations 
surrounding childbearing interests do not occur. 
Furthermore, reproductive interests are not stag-
nant and may change as a woman transitions 
from cancer diagnosis and immediate therapies 
to long-term survival [ 13 ,  16 ]. 

 Recommendations state that young women 
should be counseled about the long-term effects 
of cancer therapies, especially impaired fertility 
with cancer treatment [ 17 ]. However, studies 
suggest that only about half of those diagnosed 
with cancer during reproductive ages (age 15–44 
years) receive such information from their 

 providers [ 17 ]. Risks of infertility are recognized, 
and several guidelines have been developed to 
address the devastating outcome of undesired 
loss of fertility due to cancer treatment [ 18 ,  19 ]. 

 With the common bias that cancer survivors 
are less sexually active and are at decreased per-
ceived or actual fecundity, risk of undesired preg-
nancy has not yet been addressed with the same 
fervor as infertility [ 13 ]. Additionally, Partridge 
and colleagues found that women may tend to 
overestimate their risk of loss of fertility [ 5 ]. 
Unintended pregnancy rates in the United States 
are as high as 50 % of all pregnancies [ 20 ]. This 
rate is higher among women with chronic disease 
[ 21 ,  22 ]. Unintended pregnancy in the cancer sur-
vivor may be due to a number of factors. Factors 
may include patient ambivalence, lack of coun-
seling regarding pregnancy risk, and lack of 
knowledge regarding appropriate methods of 
contraception [ 10 – 12 ]. 

 Evidence indicates women with chronic dis-
ease may be less likely to receive counseling on 
contraception methods [ 23 ,  24 ]. A European 
study demonstrated that no adolescent cancer 
clinics had a policy regarding contraceptive man-
agement for adolescent patients [ 16 ]. In another 
study, two-thirds of women surveyed did not 
recall a discussion with providers regarding preg-
nancy as a health risk [ 17 ]. One study demon-
strated that only 15 % of breast cancer patients 
received materials and 21 % contraceptive coun-
seling prior to initiation of therapy [ 7 ]. Lack of 
knowledge and adherence to guidelines by health 
care providers often limits recommended contra-
ceptive methods to barrier and fertility awareness 
methods (typical use failure rates of 15–85 %), 
leaving the patient at risk of unintended preg-
nancy [ 25 ,  26 ]. 

 Regardless of childbearing interests, preg-
nancy within 1 year of cancer therapy completion 
would be considered suboptimal if surgical and 
medical treatments harmful to a pregnancy are 
utilized [ 27 ]. Although pregnancy may not 
worsen cancer outcomes, pregnancy may confl ict 
with primary plan for cancer treatment [ 28 ,  29 ]. 
Additionally, deferment of pregnancy for hor-
monally mediated cancers is recommended for 
2–5 years after diagnosis due to higher rates of 
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recurrence [ 28 ]. Given these recommendations, 
the provision of long-term reversible contracep-
tion would be optimal. This, however, is rarely 
the case. Oncologists are ill equipped to offer 
long-term reversible methods. Additionally, 
ambivalence of the patient plays a factor [ 11 ]. 
Fear of loss of fertility may infl uence women to 
suboptimally contracept [ 5 ,  16 ].  

    Fertility Disruption for Women 
with Cancer 

 Further convoluting the contraceptive conversa-
tion is the uncertainty surrounding fecundity dur-
ing and post-cancer treatment. Alteration of 
menstrual and ovulatory cycles is a common side 
effect of chemotherapy, localized radiation, and 
adjuvant therapy. Literature suggests that fertility 
rates may decrease between 10 and 50 % post- 
chemotherapy [ 27 ,  29 ,  30 ]. Factors that most 
infl uence ovarian function are type of chemother-
apy and age of patient at the time of diagnosis. 
Some cancer therapy modalities induce amenor-
rhea. The absence of menstruation, however, 
does not necessarily indicate lack of ovarian 
function and fertility. Additionally, the possibil-
ity of spontaneous recovery of ovarian function 
has been observed following treatment [ 31 ]. 
After a short period of chemotherapy-induced 
amenorrhea, 50 % of women younger than 35 
years resume menstruation. In older women, the 
risk of permanent amenorrhea is increased due to 
reduced ovarian reserve [ 32 ].  

    Endocrine Assessment 

 For patients who undergo chemotherapy, ovarian 
function should be reassessed periodically. This 
reassessment may serve dual purposes, guiding 
those who wish to maintain fertility as well as 
those who wish to prevent pregnancy. As men-
strual activity is not a reliable index to assess 
ovarian function, various tests including follicle- 
stimulating hormone (FSH) level, inhibin A or B 
levels, or anti-Mullerian hormone (AMH) and 
vaginal ultrasonography assessment for number 

of antral follicles can be used [ 33 ,  34 ]. However, 
recent literature indicates the best biochemical 
indicators of ovarian reserve may be serum FSH 
and AMH levels [ 35 ,  36 ]. The knowledge of func-
tional ovarian reserve may benefi t patients prior to 
making important decisions regarding treatment, 
fertility preservation, and contraception [ 37 ]. 
Nevertheless, there remains confusion due to lack 
of consistent visible fi ndings of ovulation/fertility 
(i.e., menstruation) or laboratory fi ndings. Patients 
and providers make incorrect assumptions about 
fertility status and contraceptive need [ 36 ]. Given 
that there is no reliable marker of fertility, erring 
on the side of contraception, when pregnancy is 
undesired, is paramount.  

    Chemotherapy and Adjuvant 
Therapy 

 Gonadal damage due to chemotherapy is pro-
gressive, irreversible, and is directly infl uenced 
by the patients’ age, type of the drug, as well as 
its cumulative dose [ 38 ]. When treated with che-
motherapeutic agents, older women are more 
prone to develop permanent infertility due to 
already reduced ovarian reserve compared to 
younger women [ 39 ]. Cell cycle specifi c chemo-
therapeutic drugs have milder gonadotoxic 
effects whereas alkylating agents are associated 
with a high risk of infertility [ 18 ,  37 ,  39 ,  40 ] 
Category D chemotherapy drugs, such as busul-
fan, melphalan, cyclophosphamide, cisplatin, 
chlorambucil, mustine, carmustine, lomustine, 
vinblastine, cytarabine, and procarbazine, have 
been shown to affect fertility [ 41 – 46 ]. 

 Many cancer therapies are Category D or X, 
which have demonstrated risk of fetal complica-
tions including birth defects. Category D drugs 
have demonstrated risk to the fetus, but potential 
benefi ts of these drugs outweigh the risks of fetal 
complications. However, Category X drugs are 
contraindicated in women diagnosed with cancer 
who are pregnant or will potentially be pregnant 
[ 47 ]. One study estimated that 6 % of pregnan-
cies occur in women on a medication with a tera-
togenic risk (Category D) or teratogenic 
medication (Category X) [ 47 ,  48 ]. 
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 Tamoxifen, a selective estrogen receptor 
 modulator and Category D drug, has several 
reproductive health implications [ 49 ]. In estrogen 
receptor positive breast cancer, tamoxifen reduces 
the recurrence of breast cancer and prolongs sur-
vival in women [ 50 ,  51 ]. Tamoxifen may stimu-
late the ovaries, induce ovulation, and increase 
the risk of pregnancy [ 52 ]. It additionally can 
induce fetal anomalies, and therefore is not rec-
ommended for women at risk for pregnancy 
[ 52 – 54 ]. Adjuvant therapies, such as tamoxifen, 
have recommended duration of use from 4.5 to 
10 years, during which time pregnancy should be 
avoided [ 49 ]. 

 It is important that women taking Category X 
medications are offered the most effective contra-
ceptive methods. In a large, population based study, 
11 % of the Category X drugs taken by women 
were antineoplastic. Of these women, 18 % were 
taking oral contraceptive pills (OCs). Women on 
Category X medications were no more adherent to 
oral contraceptive pills (OCs) than women not on 
Category X medications [ 55 ]. Possible hypotheses 
are lack of effectiveness of counseling or warning 
labels against pregnancy [ 55 ,  56 ]. Contraceptives 
requiring daily, weekly, or monthly adherence, 
with failure rates of 9–24 %, are not optimal in 
women taking Category X drugs [ 57 ]. 

 Gonadotropin releasing hormone (GnRH) 
agonists (Category D/Category X) are used in 
conjunction with chemotherapy to prevent oocyte 
depletion [ 58 ]. Although GnRH agonists down-
regulate ovulatory function, once GnRH treat-
ment is stopped they can upregulate the system, 
increasing the risk of unintended pregnancy 
[ 19 ,  59 ,  60 ]. Contraception should be imple-
mented with GnRH agonist administration so 
that there is effective coverage at initiation and 
cessation of the GnRH agonist. 

 While teratogenic risk may be understood by 
clinicians and basic guidelines recommending 
contraception exist, mandated implementation of 
contraception is only required with the extremely 
teratogenic chemotherapeutic drug thalidomide 
(Category X) [ 61 ]. The Risk Evaluation and 
Mitigation Strategy (REMS) developed for tha-
lidomide requires the provider to receive manda-
tory training on contraception and evidence of 

the patient using two contraceptive methods 
(one highly effective method and one back up 
coitally dependent method in case of primary 
method failure) [ 61 ].  

    Radiotherapy 

 The radiation dose used in cancer treatment 
ranges from 3,000 to7,000 centigray (cGy) [ 62 ]. 
These doses may destroy most human oocytes or 
a developing pregnancy. Radiation required to 
destroy half of human oocytes is estimated to be 
less than 200 cGy [ 63 ]. Gonadal damage due to 
this treatment may be temporary or permanent. 
It can occur either by direct exposure, as in pelvic 
or low abdominal irradiation, or by scattered 
radiation [ 64 ]. In young women with cancer 
desiring future childbearing, it is important to use 
gonadal protective precautions, such as shielding 
of the gonads or restricting the radiation fi eld, to 
avoid direct ovarian irradiation [ 64 ]. 

 In pregnancy, the accepted cumulative dose of 
radiation is 5 cGy. In the peri-implantation and 
organogenesis periods, radiation has an all or 
none effect, either destroying the developing 
fetus completely or having no effect. Radiation 
during pregnancy can cause embryonic death and 
congenital malformations, or there can be normal 
fetal development [ 65 ]. During the later fetal 
stages, a high dose of radiation exposure is known 
to affect brain development and cause mental 
retardation, growth impairment, and other abnor-
malities [ 62 ,  65 ].  

    Oncocontraception Conceptual 
Framework 

 Oncocontraception when offered to the cancer 
survivor must take a variety of factors into 
account. We describe three models of selecting 
appropriate contraceptive methods for the cancer 
survivor. Contraception may be categorized in 
the following ways to match the appropriate con-
traceptive to a given patient: (1) hormonal con-
tent, (2) medical eligibility-risk/benefi t, and (3) 
effi cacy and duration of method. An integration 
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of these components is key to contraceptive 
optimization. 

 Decisions regarding contraceptive choice are 
generally based on patient preference and medi-
cal eligibility. Hormonal composition, duration 
of use, and effi cacy additionally infl uence contra-
ceptive selection. Based on principles of medical 
eligibility, compliance, and high effectiveness, 
both long-acting reversible contraceptives 
(LARC) and sterilization are important and unde-
rutilized methods in cancer patients. Short-term 
contraceptive methods, which include combined 
(estrogen and progestin) methods with various 
delivery systems, barrier, and behavioral meth-
ods, may be suboptimal for cancer patients due to 
decreased effi cacy and compliance or hormones 
which may be relatively or absolutely contraindi-
cated in cancer patients. Additionally, while 
some women will choose not to be sexually 
active, periodic abstinence requires contraceptive 
counseling as well. Table  14.1  highlights the con-
traceptive methods and associated failure rates as 
well as risks/benefi ts and method type.

      Model 1: Hormonal Content 

 Considering contraception based on hormonal 
content is the most traditional framework. In this 
model, hormonal-based contraception is contra-
indicated for hormonally mediated cancers. 
Hormonal methods of contraception should be 
prescribed on an individual basis depending 
upon the type of cancer and medical history. 
These methods may be divided into combined 
methods (containing estrogen and progestin) and 
progestin- only methods. 

    Combined Hormonal Contraception 
 Combined hormonal contraception    (CHC) 
includes the pill, transdermal patch, and vaginal 
ring, which are the most commonly used methods 
in the United States [ 66 ]. Having cancer is not a 
contraindication for CHC, except for malignan-
cies where estrogen-based contraceptives are 
clearly contraindicated [ 25 ]. Estrogen and proges-
terone receptor positive cancers such as breast, 
endometrial, and other estrogen or progestin 

dependent tumors are absolute contraindications 
to use. In women with current or at increased risk 
for recurrent venous thromboembolism (VTE), 
CHC is absolutely contraindicated [ 67 ].  

    Progestin-Only Methods 
 Progestin-only methods may be delivered by 
daily pills, injections of depot medroxyprogester-
one acetate (DMPA) every 3 months, the 3- and 
5-year levonorgestrel intrauterine devices (LNG 
IUDs), and a 3-year etonogestrel implantable 
rod. The primary contraindication for these meth-
ods is estrogen or progesterone receptor- mediated 
breast cancer or other hormonally mediated can-
cers. For patients without hormonally mediated 
cancers, progestin-only hormonal contraceptives 
are still important options [ 68 ]. Safety-related 
issues are examined in Model 2.  

    Nonhormonal Methods 
 Cancer survivors are often left to use nonhor-
monal methods due to concerns of hormones and 
possible implications for cancer survivors. The 
copper intrauterine device (IUD) is a nonhor-
monal, reversible, and effective choice (0.8 % 
failure rate in the fi rst year of use) [ 26 ], particu-
larly for women with medical conditions who 
cannot take estrogen or progestin. There are min-
imal patient compliance issues with long-acting 
reversible contraception and the copper IUD can 
be used for up to 10 years. Natural methods such 
as withdrawal/periodic abstinence have little 
medical risk yet have high failure rates (22–
24 %), particularly if the patient has irregular 
menstrual cycles with chemotherapy [ 26 ]. Barrier 
methods such as condoms, diaphragms, sponge, 
foams, and spermicides can be effective tempo-
rary contraceptive methods for highly motivated 
individuals [ 25 ]. Still, these are not the most 
effective contraceptive methods available with 
typical use failure rates of 12–28 %. 

 Sterilization is a common form of birth control 
in the United States [ 66 ]. Minilaparotomy, laparo-
scopic, or transcervical methods of tubal ligation 
or occlusion are available [ 69 ]. While various sur-
gical approaches exist, they are generally safe and 
highly effective. For patients that are certain they 
have completed childbearing, tubal sterilization 
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may be an appropriate method, specifi cally at the 
time of surgery for cancer treatment. Vasectomy is 
an important form of sterilization for patients with 
a stable male partner. This procedure carries lower 
risk of complications than female sterilization and 
should be discussed with women as an option for 
their partners [ 70 ].   

    Model 2: Medical Eligibility-Risk/
Benefi t 

 A second model of selection is based on medical 
eligibility and risk assessment. The Centers for 
Disease Control and Prevention (CDC) offers a 
resource to assist providers in assessing appropri-
ateness of contraceptive methods for patients 
with medical conditions based on a risk-benefi t 
analysis. In this set of guidelines, contraceptives 
are rated category 1 through 4:
    1.    No restriction   
   2.    Advantages generally outweigh theoretical or 

proven risks   
   3.    Theoretical or proven risks usually outweigh 

the advantages   
   4.    Unacceptable health risk (method not to be 

used)     
 Cancer-related issues addressed by the CDC’s 

US Medical Eligibility Criteria for Contraceptive 
Use (USMEC) are breast cancer, gestational tro-
phoblastic disease, cervical cancer, endometrial 
cancer, ovarian cancer, hepatic cancer, VTE, and 
iron defi ciency anemia [ 25 ]. 

    Type of Cancer 
 Breast cancer is a category 4 contraindication for 
hormonal contraceptive methods, regardless of 
estrogen and progesterone receptor status. In 
women with no evidence of disease for 5 years, 
hormonal contraceptives become a category 3, a 
condition for which the theoretical or proven 
risks usually outweigh the advantages of using 
the method [ 67 ]. Insuffi cient evidence exists to 
determine if hormonal contraception is safe in 
women with estrogen and progesterone receptor 
negative breast cancer. It may be prudent to avoid 
hormonal contraception in breast cancer patients 
with nonhormonally mediated cancers since 
other options are available [ 71 ].  

    Cancer-Related Issues 
 Contraceptive choice may be infl uenced by 
 existing medical issues related to cancer and 
treatment. Side effects of the contraception may 
alleviate or exacerbate underlying medical issues. 
Potential benefi ts for cancer patients with throm-
bocytopenia include reduction in uterine bleed-
ing and cycle dependent symptoms. Side effects 
of contraceptives that impact cancer patients 
include thrombosis, insertion-related risk of 
infection, drug interactions, or malabsorption due 
to gastrointestinal-related issues. Each of these 
issues may be transient or chronic in nature and 
should be taken into account in regard to contra-
ceptive selection.  

    Thrombocytopenia 
 Chemotherapy-induced thrombocytopenia may 
incite or exacerbate normal uterine bleeding. 
If the platelet nadir occurs at the time of sched-
uled menstrual bleeding, the amount and duration 
may be altered resulting in hemorrhage. Patients 
with transient thrombocytopenia may do well 
taking cyclic combined oral contraceptives if 
scheduled bleeding is not concurrent with plate-
let nadir [ 71 ]. If, however, the thrombocytopenia 
is prolonged or unpredictable, a course of con-
tinuous monophasic combined oral contraception 
may be of benefi t [ 71 ]. Whether using cyclic or 
extended use combined oral contraceptives, 
patch, ring, implant, or the LNG IUD, women 
may experience less menstrual blood loss; how-
ever, extended use of these methods may increase 
irregular spotting or bleeding initially [ 26 ]. 

 Long-term DMPA use may induce amenor-
rhea; however, initial use may cause irregular and 
excessive bleeding. In one study of    thrombocyto-
penic cancer patients, DMPA induced amenor-
rhea in a signifi cant proportion of participants 
(45 %); however, DMPA did not reduce the pro-
portion of women reporting moderate to severe 
menstrual bleeding (20 %) [ 72 ]. There are con-
cerns for hematoma formation with intramuscu-
lar injection during thrombocytopenic episodes; 
however, anecdotal evidence has not indicated 
this to be an issue [ 68 ]. The copper IUD can 
increase both duration and amount of bleeding, 
resulting in approximately 50 % more blood loss 
and, although hemoglobin levels do not change in 
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healthy women, it should be used with caution in 
patients with thrombocytopenia [ 26 ].  

   Thrombosis 
 Cancer increases the risk of VTE by directly 
affecting thrombin production or indirectly acti-
vating the coagulation system [ 73 ]. A 4.1-fold 
increase in VTE risk has been reported in patients 
with cancer compared to the general population. 
This risk increases to 6.5-fold in individuals 
undergoing chemotherapy [ 74 ]. This risk is addi-
tionally increased by factors often associated 
with cancer, including advancement of disease, 
surgery, and age [ 75 ]. Estrogen-based contracep-
tives may further increase the risk of VTE due to 
changes in coagulation cascade (factor VII and 
factor X) and the fi brinolytic system [ 68 ]. Given 
the confl uence of factors causing a hypercoagu-
lable state, caution should navigate providers 
away from methods containing estrogen and 
towards other methods that might be equally 
effective with decreased risk. For women with 
current VTE or a history of VTE with active can-
cer, use of estrogen-containing oral contracep-
tives, ring, or patch is contraindicated [ 25 ]. 

 Evidence suggests that progestin does not 
affect the coagulation cascade as estrogen does 
[ 25 ]. Labeling for norethindrone progestin-only 
oral contraceptives and the LNG IUD no longer 
include VTE as a contraindication. VTE remains 
listed as a contraindication on the label for norg-
estrel progestin-only pills and DMPA. However, 
the American College of Obstetricians and 
Gynecologists (ACOG) and the USMEC indicate 
that progestin-only methods may be appropriate 
for women with history of or at increased risk for 
VTE [ 25 ,  28 ].  

   Infection Risk 
 There is a theoretical concern of increased risk of 
infection with IUD use in women who may 
 experience neutropenia during chemotherapy. 
A review of the literature does not demonstrate 
any evidence of an increased risk of IUD-induced 
reproductive tract infection in this population. 
Literature reviews of IUD utilization in women 
with ovarian cancer did not provide evidence that 
substantiated a risk of IUD-associated infection 
[ 76 ]. Similarly, women with HIV and women 

who have undergone organ transplant, both 
cohorts of immune-compromised individuals, 
have not been shown to have an increased risk of 
intrauterine infections associated with IUD use 
[ 25 ]. Overall, the net benefi t of unintended preg-
nancy reduction likely outweighs this theoretical 
concern of IUD-associated infection with 
chemotherapy- induced neutropenia (see Chap.   9     
for more information) [ 25 ].  

   Osteoporosis 
 The risk for osteoporosis is potentially increased 
in women treated with chemotherapy [ 77 ,  78 ]. 
Due to the potential of decreased bone mineral 
density with prolonged use, DMPA should be used 
cautiously in these women [ 25 ]. However, if it is 
the only method acceptable to the woman, then 
DMPA is not absolutely contraindicated as its 
effects are reversed after discontinuation [ 79 ]. 
Clinical judgment and patient counseling are 
essential. The implant has been known to alter 
radial and ulnar bone mineral density, but risk of 
fracture is unknown [ 80 – 82 ]. Surveillance and 
treatment for osteoporosis would be important for 
such patients [ 68 ]. Alternatively, use of estrogen- 
containing contraceptives may decrease or have no 
effect on the risk of osteoporosis [ 83 ,  84 ]. 
Nonhormonal methods will not affect the risk of 
osteoporosis (see Chap.   16     for more information).  

   Gastrointestinal Side Effects 
 Common side effects of certain cancers and che-
motherapy are vomiting and mucositis. These 
side effects may reduce the absorption of oral 
contraceptives, which work through fi rst-pass 
metabolism [ 16 ]. Recurrent infections and antibi-
otic use might alter hepatogastric circulation and 
impede absorption [ 71 ]. To avoid decreased effi -
cacy with malabsorption, non-oral methods 
would be preferred.  

   Drug Interactions 
 Women with cancer often require many types of 
medication for primary or secondary treatment of 
cancer. Drug interactions are common and may 
reduce the effi cacy of several contraceptive meth-
ods. Classes of contraception that require hepatic 
enzymatic pathways are often affected and con-
versely these contraceptives may impact other 
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drug metabolism. While many anecdotal reports 
of oral contraceptive failure with antibiotic use 
exist, restrictions only exist for rifampin and 
rifabutin [ 68 ,  71 ]. Other categories of drugs that 
may interact with hormonal contraceptive meth-
ods are antacids (magnesium and aluminum 
types), analgesics, antifungals, anticonvulsants, 
antibiotics, and antiretrovirals as well as the 
herbal remedy St. John’s wort [ 16 ,  68 ,  71 ]. Thus, 
contraceptive use should be closely monitored in 
the context of these medications (see Chap.   20    ).   

    Model 3: Duration and Effi cacy 

   Duration of the Method 
 Contraceptive methods may be categorized in 
terms of short-acting and long-acting methods. 
Long-acting methods are characteristically defi ned 
by reduced dosing, increased compliance, and the 
highest available effectiveness. Long-term meth-
ods may be further delineated by reversible and 
nonreversible methods. Surgical irreversible meth-
ods of contraception, such as tubal sterilization, or 
partner vasectomy, should be considered for 
patients who have completed childbearing and are 
interested in a permanent method.  

   Contraceptive Effectiveness 
 Effectiveness is currently conceptualized in the 
WHO four tiered system (see Table  14.1 ). Tier 1 
methods have the highest effectiveness and Tier 4 
the lowest [ 57 ]. The key element of the tier differ-
entiation is the difference between perfect use and 
typical use. While there may be women who use 
lower tier methods consistently, achieving near 
perfect use, most will fall into typical use patterns. 
Perfect use is most often achieved in the long-
acting methods where compliance-related issues 
are minimized. Long-acting methods including 
sterilization, implants, and IUDs are the most 
effective methods of contraception with perfect 
use failure rates comparable to typical use failure 
rates ranging from 0.05 to 0.8 % (Tier 1) [ 57 ]. 

 Tier 2 methods of contraception are the most 
commonly used in the United States and include 
progestin-only oral contraceptives, DMPA, and 
the combined hormonal oral contraceptives, 

patch and ring [ 85 ]. These methods offer 9 % 
typical use failure rates per 100 women-years 
[ 57 ]. While this tier offers a variety of delivery 
systems that may be appealing to women, the 
failure rate is still high for women with cancer 
who may need the most effective methods of 
contraception. 

 The lower tier methods include behavioral and 
barrier methods with typical use failure rates 
ranging between 12 and 28 % [ 57 ]. As these 
methods of contraception do not contain hor-
mones, they are often incorrectly considered fi rst 
line for the cancer patient despite effectiveness 
shortcomings. While many women utilized fi rst 
and second tier contraceptive methods at the time 
of cancer diagnosis, once the diagnosis is made, 
they are often inappropriately relegated to Tier 
3 and 4 contraceptive methods or permanent ster-
ilization [ 27 ].  

   Emergency Contraception 
 Emergency contraception is an important backup 
method in case of contraceptive failure or non-
use. Currently three methods of emergency con-
traception are available in the United States, 
levonorgestrel, ulipristal acetate, and the copper 
IUD. Emergency contraception use does not 
appear to be associated with VTE [ 68 ]. The levo-
norgestrel method is available in the United 
States without prescription for women. Recent 
data, however, suggest a decreased effi cacy in 
women with increased weight [ 86 ]. Ulipristal 
acetate is also available and has demonstrated 
better effi cacy than levonorgestrel and is effective 
up to 7 days after unprotected intercourse [ 87 ]. 
The ideal method in the appropriate patient is the 
copper IUD with the highest emergency contra-
ceptive effi cacy (99 %) also offering highly effec-
tive long-term contraceptive benefi ts [ 88 ].  

   Induced Abortion 
 Evidence suggests that female cancer survivors 
may be more likely to terminate an unintended 
pregnancy than matched control subjects [ 89 , 
 90 ]. Preexisting or newly diagnosed malignancy 
was one of the leading causes of termination per-
formed for maternal medical indication in one 
Australian study. The majority of malignancies 
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were diagnosed during pregnancy; however, 
nearly one-third of these pregnancies occurred 
after cancer diagnosis. The study further demon-
strated that the provision of contraception after 
termination was suboptimal, placing vulnerable 
women at risk for further unintended pregnancy 
[ 91 ]. Access to safe termination services is an 
essential component of reproductive health can-
cer care [ 12 ]. Pregnant women with cancer may 
have a great deal of ambivalence even with a 
desired pregnancy [ 11 ,  27 ]. Certainly in the case 
of an unintended pregnancy, women should be 
offered all options without judgment.   

    Special Issues 

   Tamoxifen Use and LNG IUD 
 While tamoxifen has protective effects on the 
breast, reducing the recurrence of breast cancer, 
it has negative effects of the endometrium, 
increasing risk of hyperplasia and endometrial 
cancer [ 49 ,  52 ,  53 ,  92 ]. The LNG IUD has a 
marked antiproliferative effect on the endome-
trium. Breast cancer patients on long-term 
tamoxifen may benefi t from the LNG IUD 
because of its endometrial protection and contra-
ceptive effect [ 93 ]. It is also associated with 
 progressive reduction of menstrual duration and 
menstrual blood loss. LNG IUD can be consid-
ered in premenopausal women with breast 
cancer to prevent tamoxifen-induced endome-
trial changes; however, large prospective ran-
domized trials are needed to confi rm its benefi t 
[ 94 ,  95 ]. One retrospective controlled cohort 
analysis of 79 premenopausal breast cancer 
patients demonstrated that women who were 
diagnosed with LNG IUD in place and main-
tained the method had an increased risk of breast 
cancer recurrence; therefore, further study is 
needed [ 96 ].  

   Sterilization Regret 
 As described earlier, women with cancer may be 
steered towards sterilization as a highly effective, 
nonhormonal, contraceptive solution for cancer 
survivors [ 27 ]. However, this method is consid-
ered permanent and prevents future childbearing. 

Depending on the study, approximately 0.9–26 % 
of women later regret their decision for tubal 
sterilization. The US Collaborative Review of 
Sterilization found the probability of sterilization 
regret to be 12.7 % with younger women (age 
less than 30 years) being at higher risk [ 97 ]. A 
decision for tubal sterilization made at the time of 
cancer diagnosis may be based on concerns about 
prognosis. Nevertheless, women who attain lon-
gevity of life may regain interest in childbearing. 
In some cases, tubal reversal surgery or in vitro 
fertilization may available; however, this is a 
costly process, not covered by insurance, with no 
guarantee of success [ 98 ]. Given the uncertainly 
of the future in newly diagnosed women, revers-
ible contraceptives may be a better option. For 
women who are indeed certain of completion of 
childbearing, sterilization, particularly deter-
mined prior to cancer diagnosis, may be the cor-
rect choice.  

   Radiologic Testing 
 IUDs are safe with ultrasound and computed 
tomography (CT) scan. Most typical magnetic 
resonance imaging (MRIs) are safe for utilization 
for women who may require radiologic tests for 
cancer evaluation. The LNG IUD has Food and 
Drug Administration (FDA) labeling for use in up 
to 3 T MRIs and copper IUD has labeling for up 
to 1.5 T [ 99 ,  100 ]. Research in ex vivo and in vivo 
has been performed with the copper IUD demon-
strating safety in MRI units using 3 T [ 100 ,  101 ]. 
As newer MRIs are developed, research will be 
necessary to prove safety of IUDs.   

    Solutions 

   Role of Oncologists in Providing 
Contraception or Referrals 
for Contraception 
 The majority of cancer survivors report never 
having been asked about contraception by their 
oncologist or health care provider [ 9 ]. Furthermore, 
physician recommendation has been demonstrated 
to be the best predictor of contraceptive compli-
ance [ 102 ]. While reproductive health may be a 
challenging discussion, it is extremely important 
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to cancer survivors, who do not often share sexual 
health concerns with their oncology team [ 8 ]. 
Leading organizations have guidelines to assist the 
oncology team navigating reproductive health 
issues. Many gynecologic and family planning pro-
viders and organizations can offer assistance and 
guidance. While the expectations of an oncology 
team may not be to provide contraceptive manage-
ment, offering the appropriate referrals for repro-
ductive health issues would be a feasible option.  

   Engendering Reproductive Health 
in Oncologic Survivorship (EROS) 
Algorithm 
 A simple tool, the EROS Algorithm (Fig.  14.1 ), 
can aid providers caring for cancer survivors to 
expediently optimize available and appropriate 
reproductive health care. The Cook County 
Health and Hospitals System Minority-Based 
Community Clinical Oncology Program 
(MBCCOP) in conjunction with the Division of 

Family Planning developed the algorithm to aid 
in the navigation of reproductive health manage-
ment in newly diagnosed breast cancer survivors. 
In a pilot of this model, 100 % of women received 
reproductive health management consistent with 
the reproductive health interests of the women 
studied [ 103 ].

   In this algorithm, cancer patients are initially 
thought of in terms of current pregnancy status. 
Currently pregnant patients are referred to an 
obstetrician for options counseling to discuss 
delaying treatment or termination. Women who 
are not pregnant (or after delivery/abortion) are 
further stratifi ed by future childbearing interests. 
If women desire future pregnancy or are unsure of 
future childbearing interests, referral to fertility 
preservation specialists is advised. For all non-
pregnant women, including those desiring future 
pregnancy and those who have completed child-
bearing, referral to a family planning specialist for 
oncocontraception counseling should be offered. 

Fertility Preservation 
Counseling/

Pre-Treatment 
Assessment of Fertility

Reproductive
Endocrinology

Consult

Fertility
Preservation

Methods Permanent Reversible

Short Term Contraception Long Term Contraception

Family Planning
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Not Completed Childbearing Completed Childbearing

Sexually Active Not Sexually Active

Contraception Counseling

Desires To Continue
Pregnancy

Does Not Desire
Pregnancy

Continue Pregnancy Terminate Pregnancy

Obstetrics-
Gynecology 
Consultation

WOMEN DIAGNOSED WITH CANCER

PREGNANT NOT PREGNANT

Post-Treatment 
Assessment of Fertility

Cancer Treatment 
During 2nd Trimester 

of Pregnancy

Cancer Treatment 
After Completion of 

Pregnancy

Cancer Treatment
Surgery

Chemotherapy
Radiation

  Fig. 14.1    Engendering reproductive health in oncologic survivorship algorithm       
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 Conclusions from this pilot study demon-
strated the success of the reproductive health 
algorithm in assisting providers in navigating 
patients towards appropriate oncocontracep-
tion, oncofertility, and onco-obstetrics. Further 
investigation to assess the utility of the repro-
ductive health assessment and algorithm is 
underway.   

    General Principles to Adopt 

•     Perform periodic reproductive health 
assessments  

•   Utilization of the Engendering Reproductive 
Health in Oncologic Survivorship Algorithm  

•   Assume women at diagnosis of cancer may be 
interested in future childbearing, unless explic-
itly stated they have completed childbearing  

•   Assume fertility capability and contracept, 
rather than assume infertility and risk unin-
tended pregnancy  

•   Tier 1 contraception methods should be 
offered as fi rst-line contraception  

•   The copper IUD is an optimal method with 
high effi cacy, reversibility, and no hormonal 
content  

•   Progestin-only methods are preferred over 
combination methods  

•   Implementation of Risk Evaluation and 
Mitigation Strategies for all Category D and 
X drugs      

    Resources 

 Organizations, such as the Centers for Disease 
Control and Prevention (CDC), American Cancer 
Society (ACS), National Comprehensive Cancer 
Network (NCCN), American Society of Clinical 
Oncologists (ASCO), Society for Family 
Planning (SFP), and American Society for 
Reproductive Medicine (ASRM), have recom-
mendations regarding reproductive health in can-
cer. There is a paucity of literature in the area of 
reproductive health and the application of these 
guidelines in clinical practice.  

    Conclusion 

 Survivors of cancer desire to achieve many of the 
same reproductive life goals as women without 
cancer. Oncocontraception is a cornerstone of 
reproductive health along with oncofertility and 
sexuality. A multidisciplinary approach is neces-
sary for optimal family planning. This chapter 
provides information, tools, and guidance to pro-
vide optimal choices to women to prevent preg-
nancy at the appropriate time. Along with other 
quality of life indicators, effective family plan-
ning will aid reproductive aged women in achiev-
ing survivorship goals.     
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           Introduction 

    Endocrine abnormalities are linked with the 
reproductive system and the interplay between 
endogenous and exogenous hormones must be 
considered prior to contraceptive initiation. The 
most common endocrine abnormalities in 
reproductive- aged women are discussed in this 
chapter, including hyperthyroidism, hypothy-
roidism, and polycystic ovary syndrome (PCOS). 
Diabetes is becoming more prominent among 
women with PCOS and is addressed in a separate 
chapter (see Chap.   4    ). The complex hormonal 
mechanisms behind these conditions are 
addressed below, as well as any effects of contra-
ception on specifi c disease characteristics.  

    Hyperthyroidism 

 Graves disease is the most common autoimmune 
disorder of the thyroid gland and the most com-
mon cause of hyperthyroidism. There is large 
variability in published epidemiologic reports 
as to the prevalence of hyperthyroidism. This is 
due to variable screening methods, nutritional 
iodine availability, and ethnic or geographical 

differences [ 1 ,  2 ]. Including all causes of hyper-
thyroidism, the 1977 Whickham survey from 
the UK demonstrated a prevalence of 1.1–1.6 % 
[ 2 ,  3 ], and it was assumed that the majority of 
these cases were Graves disease. Similarly, a 
1997 meta-analysis estimated the overall preva-
lence of Graves disease in the USA to be 1 % [ 3 ]. 

    Hormonal Alterations 

 Thyroid hormone disturbances are directly linked 
to changes in reproductive hormones. Sex 
hormone- binding globulin (SHBG), which trans-
ports steroid hormones throughout the body, 
increases in response to hyperthyroidism. 
Estrogen levels can also be 2–3 times higher in 
women with hyperthyroidism throughout their 
menstrual cycle. It is uncertain if this is due only 
to the increased SHBG or if there is actually an 
increase in free estrogen levels [ 4 ]. 

 There are also changes in androgen levels in 
women with hyperthyroidism. Testosterone and 
androstenedione levels are increased due to 
higher production rates. Several studies have 
found that mean and maximum luteinizing hor-
mone (LH) levels are also signifi cantly increased 
throughout the menstrual cycle in these women. 
While these absolute levels increase, the pulsatile 
nature of their release is unchanged. With several 
weeks of treatment for hyperthyroidism, serum 
LH levels return to normal [ 5 ]. Studies have yet to 
elucidate the changes to follicle-stimulating hor-
mone (FSH) seen in hyperthyroid women; they 
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may be elevated or remain normal. Nevertheless, 
most women with Graves disease are ovulatory.  

    Effects on Fertility 

 The onset of hyperthyroidism prior to puberty 
has been linked to delayed sexual maturation and 
menarche. However, some studies show only a 
nonsignifi cant trend toward an older mean age of 
menarche for hyperthyroid girls compared to 
healthy girls [ 6 ]. 

 Amenorrhea has long been associated with 
hyperthyroidism. However, women may be more 
likely to experience irregular or heavy menstrual 
bleeding. This results from a variety of factors 
including the biochemical or the hormonal abnor-
malities, nutritional defi ciencies, or mood imbal-
ances that can accompany hyperthyroidism [ 7 ]. 
A 1993 case–control study by Joshi et al. com-
pared 178 adolescents and adults with thyroid dis-
ease (hyperthyroidism, hypothyroidism, or goiter) 
to 49 healthy female controls and found that 65 % 
of women with hyperthyroidism had abnormal 
menstrual cycles compared to 12 % of healthy 
controls ( p  value <0.001) [ 8 ]. Abnormal bleeding 
patterns were most commonly lighter or less 
 frequent menses, followed by heavier or more 
 frequent menstrual bleeding. These menstrual 
disturbances were the fi rst indication of thyroid 
abnormalities for 45 % of all cases identifi ed, 
sometimes preceding diagnosis by several years. 
Of note, mean age of menarche was the same for 
cases and controls [ 8 ]. A 1994 case–control study 
of 214 Greek women aged 21–43 years found 
only a 21 % prevalence of menstrual disturbances 
in untreated hyperthyroid women compared with 
8.4 % of age- and weight- matched controls. 
Again, abnormal bleeding patterns included 
lighter or less frequent menses, as well as heavier 
or more frequent menses; no women reported 
amenorrhea. Women with abnormal menstrual 
cycles had higher total T4 levels than those with 
normal cycles (268 nmol/L vs. 241 nmol/L, 
 p  < 0.05), and all menstrual abnormalities resolved 
within 3 months of treatment. In contrast, total 
triiodothyronine (T3) levels have not shown cor-
relation with menstrual irregularities. The authors 
suspected that better medical care and awareness 

of thyroid diagnoses allowed for earlier detection 
and less severe disease, leading to the lower prev-
alence of signifi cant abnormalities compared to 
studies in the past [ 9 ]. 

 However, amenorrhea or oligomenorrhea does 
not preclude fertility and need for contraception 
in hyperthyroid women wishing to avoid preg-
nancy. Few studies have specifi cally investigated 
hyperthyroid-related infertility. Most hyperthy-
roid women remain ovulatory. The study by Joshi 
et al. discovered that 5.8 % of hyperthyroid 
women had primary or secondary infertility com-
pared to 2.4 % of controls ( p  < 0.05) [ 8 ]. In a 
study by Poppe et al. of 438 women undergoing 
infertility treatment and 100 age-matched healthy 
controls, the risk of female-cause infertility in 
women with subclinical and overt hyperthyroid-
ism was higher than that of fertile controls only 
for women who were positive for thyroid peroxi-
dase antibodies (7 % vs. 1 %,  p  = 0.02) [ 10 ].  

    Implications of Pregnancy 

 A commonly used treatment for hyperthyroidism 
is radioactive iodide. In those women treated 
with 10 mCi of R-I 131 , the common dosing for 
hyperthyroidism, reproductive capacity is not 
affected and future children do not appear to be 
affected [ 11 ]. Women may still conceive after 
treatment, but it is typical to advise against preg-
nancy for at least 6 months after R-I 131 . Therefore, 
use of an effective method of contraception until 
then should be strongly encouraged. 

 Maternal and neonatal outcomes of pregnancy 
in the setting of uncontrolled hyperthyroidism are 
directly related to the duration of poor control and 
the severity of disease. Hyperthyroidism is asso-
ciated with spontaneous abortion, congestive 
heart failure, thyrotoxic storm, preeclampsia, pre-
term delivery, low birth weight, and stillbirth [ 4 ].  

    Data on Contraceptive Use 

 Increased estrogen levels, whether endogenous 
as with pregnancy or exogenous as with contra-
ceptive or hormone therapy, increase serum lev-
els of thyroid-binding globulin (TBG). Estrogen’s 
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effect on TBG is dose dependent and a result of 
decreased degradation and clearance due to the 
glycosylation of TBG. Since most T3 and T4 cir-
culate bound to thyroid-binding globulin (TBG), 
albumin, lipoproteins, and transthyretin, the 
increase in serum concentration of TBG increases 
its ability to bind T3 and T4. This initially results 
in a lower absolute value of free circulating T3 
and T4, in response to which the pituitary will 
produce more thyroid-stimulating hormone 
(TSH). In euthyroid women within 6–12 weeks 
of increased estrogen exposure, free T4 levels 
normalize though total T4 will be elevated once 
equilibrium is achieved [ 12 ]. The T3 uptake test 
will be increased as a result of the initial changes 
in TBG as it is a measure of unoccupied 
T4-binding sites. However, since free T4 levels 
remain normal in euthyroid women regardless of 
the change in TBG, free T4 can be used for diag-
nosis of suspected thyroid disease in women 
using estrogen-containing medications [ 13 ]. 

 In euthyroid women using combined hor-
monal contraception (CHC), the effect of the 
estrogen component, ethinyl estradiol (EE), is 
counteracted by the progestin component, more 
so with increasing androgenic activity of the pro-
gestin. A Finnish study that followed 20 women 
20–35 years old who used a combined oral con-
traceptive (COC) (30 μg EE/75 mg desogestrel) 
for three cycles noted a 101 % increase in TBG 
and a 44 % increase in total T4. Overall, TSH 
levels and response to thyrotropin-releasing hor-
mone (TRH) were unchanged, and free T4, 
though slightly decreased, remained within nor-
mal limits [ 14 ]. 

 In order to compare various estrogen and pro-
gestin types, one German study randomized 100 
women 18–35 years of age to use one of the four 
low-dose COC formulations: 30 μg EE/2 mg 
dienogest (DNG), 20 μg EE/2 mg DNG, 10 μg 
EE/2 mg estradiol valerate (EV)/2 mg DNG, or 
20 μg EE/1 mg levonorgestrel (LNG). Women in 
all four groups experienced a signifi cant rise in 
TBG as early as the fi rst cycle of use, which per-
sisted throughout all six cycles of the study. This 
rise was signifi cantly more so with the less andro-
genic DNG-containing COCs than with the 
LNG-containing COCs (50–60 % vs. 30 %, 

 p  < 0.05) [ 15 ]. In further analysis of the same 
study, a 20–40 % increase in total T4 and T3 lev-
els was noted in all six cycles, which tended to be 
more so with DNG compared to LNG, though the 
difference between progestins was not statisti-
cally signifi cant. A signifi cant rise in free T4 was 
only noted with the 10 μg EE/2 mg EV/2 mg 
DNG formulation (to 1.96 vs. the upper normal 
value of 1.8), suggesting that T4 changes with 
EE-containing COCs are not clinically relevant, 
but that EE plus EV may have more of an effect 
[ 16 ]. Adolescents experience similar changes. 
These effects on thyroid function do not appear 
to vary throughout the cycle [ 17 ], or differ with 
either triphasic [ 18 ] or continuous [ 19 ] COC 
formulations. 

 Non-oral CHC formulations have a similar 
effect. In a European trial of 77 women random-
ized to use either the contraceptive vaginal ring 
(15 μg EE/120 μg etonogestrel [ENG] daily 
release) or a COC (30 μg EE/150 μg LNG), 
median TSH was noted to be signifi cantly 
increased in both groups 128 % by the third cycle 
and 110 % by the sixth cycle, though the median 
free T4 did not change in either group, indicating 
a lack of clinical effect [ 20 ]. A randomized con-
trolled trial (RCT) of 19 reproductive-aged 
women compared the transdermal contraceptive 
patch (20 μg EE/150 μg norgestimate daily 
release) to a COC (35 μg EE/250 μg norgesti-
mate) and found that the mean increase in TBG 
was signifi cantly higher with the patch than with 
the COC (66 % vs. 52 %,  p  < 0.05). This is likely 
due to the increased EE exposure women experi-
ence with the transdermal patch compared to a 
COC [ 21 ]. 

 In contrast, use of intrauterine and progestin- 
only contraception does not affect TBG. In some 
comparative studies, women using the copper 
intrauterine device (Cu-IUD) have comprised the 
control group since the Cu-IUD is non-hormonal 
and therefore has no effect on thyroid function. 
An observational study conducted in the 
Netherlands followed adult women who were 
using COCs, the LNG-IUD, or the Cu-IUD. Over 
the 3 months of the study, TBG, TSH, and free 
T4 did not change for Cu-IUD or LNG-IUD 
users, while TBG and TSH increased in COC 
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users [ 22 ]. Eighty reproductive-aged women 
were randomized to receive either the ENG 
implant (Implanon, Merck, Whitehouse Station, 
NJ, USA) or the LNG implant (Norplant, no lon-
ger available in the USA) and then were followed 
for 24 months. Despite mild or transient increases 
in TBG, and total T4 and T3, all values remained 
within normal limits and were similar in both 
groups [ 23 ]. A 6-month observational study of 50 
women who used progestin-only pills (POPs) 
containing 50 μg of norgestrel found no signifi -
cant differences in mean total T4, T3 uptake, or 
TBG-binding capacity [ 24 ]. And a double-blind 
RCT comparing 30 μg LNG POPs and 75 μg 
desogestrel (DSG) POPs found no signifi cant 
changes in TSH or free T4 associated with the 
use of either pill [ 25 ]. 

 The risk of thyroid cancer does not appear to 
be increased with past contraceptive use. A case–
control study in US adult women who were diag-
nosed with papillary, follicular, or mixed- type 
thyroid cancer found no signifi cant association 
overall with ever use of COCs (RR 1.6, 95 % CI 
0.98–2.5), including with COC use of long dura-
tion. The only signifi cant association was with 
ever COC use and the subgroup of women with 
follicular cancer (RR 3.6, 95 % CI 1.1–12.8), 
though it was based on only 11 cases [ 26 ]. 
A Chinese prospective cohort study followed 
peri- and postmenopausal women for 7 years and 
found no association between ever use of COCs, 
IUDs, or tubal sterilization and thyroid cancer 
(hazard ratio 0.63, 95 % CI 0.38–1.04). This 
cohort included women at higher risk of thyroid 
cancer, including those with goiter [ 27 ]. 

 There are no studies of contraceptive use in 
women with hyperthyroidism or goiter. For 
patients with thyroid disease, menstrual disorders 
may be a key determinant to guide contraceptive 

decision making and initiation. The primary 
treatment to regulate the menstrual cycle should 
be correction of the underlying thyroid 
 abnormality. If a concurrent contraceptive is also 
needed, then a progestin-containing method 
(whether progestin-only or combined) should be 
prescribed to women who are anovulatory or 
amenorrheic to protect the uterine lining against 
unopposed estrogen exposure and subsequent 
development of endometrial hyperplasia. And as 
stated previously, women with hyperthyroidism 
may have endogenous estrogen levels 2–3 times 
higher than controls, so even eumenorrheic 
women may benefi t from the endometrial protec-
tion of progestin-containing contraception. The 
use of the Cu-IUD is also associated with a 
decreased risk of endometrial cancer, but whether 
this protective effect is also experienced by 
hyperthyroid women is unknown. There is no 
data specifi c to women with hyperthyroidism to 
indicate a superior method for menstrual regula-
tion. Anovulatory and amenorrheic hyperthyroid 
women may prefer to return to a pattern of 
monthly menstrual cycles provided by cyclic use 
of CHC or the Cu-IUD, or they may wish to con-
tinue the menstrual pattern they were accustomed 
to in their disease state by using CHC continu-
ously or a progestin-only method. A discussion 
with the patient to determine the contraceptive 
method best suited to her lifestyle, reproductive 
health needs, and other coexisting medical prob-
lems is appropriate. 

 The Centers for Disease Control and 
Prevention (CDC) developed the US Medical 
Eligibility Criteria for Contraceptive Use 
(USMEC). For hyperthyroidism or simple goiter, 
the USMEC assigns a category 1 to all contracep-
tive methods, indicating that there is no need to 
restrict their use [ 28 ] (Table  15.1 ).

    Table 15.1    USMEC recommendations for the use of contraception in women with thyroid disorders   

 Guidelines for thyroid disorders  CHC  DMPA  Implant  LNG-IUD, POP  Cu-IUD 

 Simple goiter  1  1  1  1  1 
 Hyperthyroidism  1  1  1  1  1 
 Hypothyroidism  1  1  1  1  1 

   CHC  combined hormonal contraception,  DMPA  depot medroxyprogesterone acetate,  LNG-IUD  levonorgestrel intrauterine 
device,  POP  progestin-only pill,  Cu-IUD  copper intrauterine device,  1 , a condition for which there is no restriction for use  
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        Hypothyroidism 

 Hypothyroidism is more common in women than 
men (by a 10:1 ratio) and is most often attributed 
to Hashimoto’s disease. Hashimoto’s has an inci-
dence rate of approximately 3.5 per 1,000 women 
per year. The next most common cause of hypo-
thyroidism is as a result of destructive treatment 
for thyrotoxicosis with an incidence of 0.6 
per 1,000 women per year. There is a known 
increasing incidence of all hypothyroidism with 
advancing age: the probability of developing 
hypothyroidism is ten times greater for someone 
aged 75–80 years than 20–25 years (14 vs. 1.4 
per 1,000 women per year) [ 4 ]. 

    Hormonal Alterations 

 Women with hypothyroidism demonstrate 
decreased metabolic clearance of both andro-
stenedione and estrone. Additionally, they have 
increased peripheral aromatization of androgens 
to estrogen [ 29 ]. Binding activity of SHBG is 
decreased, which also leads to increased unbound 
fractions of estradiol and testosterone. When a 
euthyroid state is achieved, these hormone altera-
tions return to normal [ 30 ]. 

 A delayed LH response has been reported in 
some women with hypothyroidism. When this 
occurs, serum prolactin (PRL) concentrations are 
often elevated. This is likely due to the hypotha-
lamic response to low serum levels of thyroid 
hormone. The hypothalamic release of TRH 
stimulates TSH release from the pituitary. 
The increased levels of TRH inhibit dopamine, 
which in turn increases prolactin and decreases 
gonadotropin- releasing hormone (GnRH). 
Galactorrhea and infertility may develop, but this 
should resolve after thyroid treatment [ 31 ]. 

 In animal studies, thyroid hormone (TH) lev-
els have been shown to have an impact on repro-
ductive function. Hypothyroidism has been 
shown to result in irregular estrous cycles and 
ovarian atrophy in rats. Thyroid receptors are 
found in rat uterine tissue, and administration of 
TH to mice has been shown to induce thickening 

of the endometrial stripe [ 4 ]. There are no similar 
studies in women, though indirect evidence is 
supposed as TH treatment improves fertility and 
abnormal uterine bleeding in hypothyroid women.  

    Effects on Fertility 

 As with hyperthyroidism, women with hypothy-
roidism may experience changes in both cycle 
length and amount of bleeding. Anovulation may 
result in amenorrhea or irregular menstrual bleed-
ing. Alternatively, heavy menstrual bleeding may 
develop as a result of decreased levels of clotting 
factors VII, VIII, IX, and XI that can occur with 
thyroid dysfunction [ 32 ]. In the case–control 
study by Joshi et al. previously mentioned, 68 % 
of women with hypothyroidism complained of 
abnormal menstrual cycles compared to 12 % of 
healthy controls ( p  value <0.001) [ 8 ]. As with 
hyperthyroidism, abnormal bleeding patterns 
associated with hypothyroidism were most com-
monly lighter or less frequent menses, followed 
by heavier or more frequent menstrual bleeding. 
Whether the dysfunction was hyper- or hypothy-
roidism or goiter, menstrual disturbances were 
the fi rst indication of thyroid abnormalities for 
45 % of all cases identifi ed, and mean age of 
menarche was the same for cases and controls 
[ 8 ]. Another study similarly found that 56 % of 
hypothyroid women presented with menstrual 
irregularities. Although the most common abnor-
mality was lighter or less frequent menses, 
heavier or more frequent menstrual bleeding as 
well as amenorrhea were also noted [ 33 ]. 

 There are limited studies investigating the 
impact of hypothyroidism on fertility. Most are 
poorly designed without controls and do not 
answer the question of the incidence of infertility 
in hypothyroid women. In considering the cause 
of infertility in women with hypothyroidism, 
altered peripheral metabolism of androgens and 
estrogen, hyperprolactinemia, defects in hemo-
stasis, and abnormal pulsatile LH are all possible 
contributors. Joshi et al. found that 6.2 % of 
hypothyroid women had primary or secondary 
infertility compared to 2.4 % of controls ( p  < 0.05) 
[ 8 ]. The case–control study by Poppe et al. noted 
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that median TSH levels were higher among 
women with female-cause infertility compared to 
age-matched controls (1.3 mIU/L vs. 1.1 mIU/L, 
 p  = 0.005), though the number of cases of hypo-
thyroidism was not increased [ 10 ]. In addition to 
ovulatory control, hypothyroidism may hinder 
fertilization. A study by Cramer et al. of 509 US 
infertile women undergoing in vitro fertilization 
demonstrated that elevated serum TSH levels 
(2.5 mIU/L vs. 2.0 mIU/L) were predictive of fer-
tilization failure (i.e., fertilization of less than 
50 % of oocytes) ( p  = 0.05) [ 34 ]. Nevertheless, 
the incidence of infertility in women with hypo-
thyroidism is not universal, and so a discussion of 
contraceptive use with hypothyroid women wish-
ing to avoid pregnancy is warranted. And as hor-
mone levels normalize with treatment, 
spontaneous fertility increases toward baseline 
and menstrual cycles normalize.  

    Implications of Pregnancy 

 For those women with hypothyroidism who do 
conceive, proper control of thyroid levels is 
imperative for a good pregnancy outcome. The 
fetus is exposed to the same free T4 concentra-
tions as the mother. Therefore, a decrease in 
maternal free T4 can have detrimental effects for 
fetal neurodevelopment in the fi rst trimester, the 
sequelae of which would be impaired mental and 
motor function in childhood. 

 Spontaneous abortion and early fetal loss is 
known to be associated with hypothyroidism as 
well. This loss rate decreases once women are 
treated with thyroid hormone. Additionally, 
although studies are mixed, some have found 
higher rates of stillbirth, postpartum hemorrhages, 
preeclampsia, and cesarean sections in women 
with hypothyroidism [ 4 ]. A retrospective study of 
114 women 16–39 years old found an early preg-
nancy loss rate of 31 % in women with uncon-
trolled hypothyroidism at the time of conception 
compared to 4 % in women who had achieved a 
euthyroid state with treatment prior to conception 
( p  < 0.0001) [ 35 ]. A prospective cohort of over 
2,400 Dutch women found a small but signifi -
cantly increased risk of all pregnancy loss in 

women with any doubling of TSH levels (OR 1.6, 
95 % CI 1.04–2.47) [ 36 ]. Due to these potential 
complications, it is advised that women use effec-
tive contraception until their hypothyroidism is 
under control (i.e., TSH < 2.5 mIU/L). Even those 
women with aberrant menstrual cycles have the 
possibility of conceiving and would be at risk 
for  unintended pregnancy and early pregnancy 
complications if not hormonally optimized.  

    Data on Contraceptive Use 

 Similar to hyperthyroidism, there are no studies 
of contraceptive use in women with hypothyroid-
ism and conclusions can only be drawn from 
studies of euthyroid women. As previously noted, 
free T4 can be used for diagnosis of suspected 
thyroid disease in women using estrogen- 
containing medications [ 13 ], but to what extent 
the effect of CHC on TBG further alters free T4 or 
T3 is unknown. One study of 36 postmenopausal 
women using hormonal therapy (conjugated 
equine estrogens) compared euthyroid women to 
hypothyroid women taking thyroxine and found 
that in the hypothyroid women, FT4 levels did not 
completely normalize despite increases in thyro-
tropin-releasing hormone (TRH), necessitating 
increases in their thyroxine doses [ 37 ]. Due to the 
potential effect on TH requirements, follow-up of 
free T4 levels is recommended in hypothyroid 
women after the initiation of CHC. Since the use 
of intrauterine and progestin-only contraception 
does not affect TBG, thyroxine requirements and 
surveillance would not be expected to change dur-
ing concomitant use. 

 For hypothyroid women with abnormal uter-
ine bleeding, correction of the underlying TH 
abnormalities should be the primary concern in 
order to normalize hormonal alterations through-
out the body. Treatment of anovulatory bleeding 
and amenorrhea is a particular concern in women 
with hypothyroidism since, as with other 
instances of hormonal imbalance, endometrial 
hyperplasia can develop due to prolonged estro-
gen exposure. This can be resolved with both TH 
treatment and administration of progestin- 
containing (either progestin-only or combined) 
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contraceptive agents. And since women with 
hypothyroidism may have increased endogenous 
estrogen from peripheral aromatization, eumen-
orrheic women may also benefi t from the endo-
metrial protection of progestin-containing 
contraception. Whether the use of the Cu-IUD is 
as protective against the risk of endometrial can-
cer in hypothyroid women as it is in euthyroid 
women is unknown. There is no data specifi c to 
women with hypothyroidism to indicate a supe-
rior method for menstrual regulation. As with 
hyperthyroidism, a discussion with the patient to 
determine the contraceptive method best suited to 
her preferred bleeding pattern, lifestyle, repro-
ductive health needs, and other coexisting medi-
cal problems is appropriate. 

 For hypothyroidism, the USMEC assigns a 
category 1 to all contraceptive methods, indicat-
ing that there is no need for restriction in their use 
[ 28 ] (see Table  15.1 ).   

    Polycystic Ovary Syndrome 

 Polycystic ovary syndrome (PCOS) is the most 
common endocrine disorder in women. The clini-
cal characteristics of PCOS include oligo- 
ovulation or anovulation, hyperandrogenism, and 
the presence of polycystic ovaries. It has a preva-
lence of 6–10 % in the USA (as per National 
Institutes of Health (NIH) criteria) and can be as 
high as 15 % with wider diagnostic (i.e., 
Rotterdam) criteria [ 38 ]. The Rotterdam criteria 
were established as diagnostic measures in 2003 
due to the variability of phenotypic presentation 
of the syndrome. These revised diagnostic crite-
ria require the presence of two of the three key 
characteristics: oligo- or anovulation, clinical or 
biochemical signs of hyperandrogenism, and 
polycystic ovaries on ultrasound with exclusion 
of other etiologies [ 39 ]. 

 Due to the erratic hormonal changes of ado-
lescence, all three elements of the Rotterdam cri-
teria should be documented in order to diagnose 
PCOS in teenagers. Oligomenorrhea or amenor-
rhea should be present for a minimum of 2 years 
after menarche, polycystic ovaries should be seen 
on ultrasound with increased ovarian size 

>10 cm 3 , and laboratory hyperandrogenemia 
should be present, most commonly noted by an 
elevated serum testosterone level [ 40 ]. 

    Hormonal Alterations 

 LH levels are increased in women with PCOS 
due to increased amplitude and frequency of LH 
pulses [ 41 ]. LH levels above the 95th percentile 
are seen in roughly 60 % of women with 
PCOS. When women who have recently ovulated 
are excluded from analysis, 95 % of women with 
PCOS demonstrate an elevated LH/FSH ratio. 
However, LH levels may be transiently normal-
ized following ovulation. Levels are also lower in 
lean PCOS women [ 42 ]. Current research on the 
role of LH levels in PCOS and fertility is indeter-
minate and further work needs to be done before 
LH can be relied upon for diagnosis, treatment, 
or prognosis. Accordingly, neither the NIH nor 
the Rotterdam criteria include LH levels or LH/
FSH ratio. 

 Hyperandrogenism is a key diagnostic factor in 
PCOS. While most patients demonstrate clinical 
signs of this aberration, primarily hirsutism or 
acne, some may only have serum evidence of 
hyperandrogenemia, while others have no overt 
abnormality. Hirsutism is found in roughly 70 % 
of women with PCOS and is a good clinical 
marker for hyperandrogenism regardless of eth-
nicity or body mass index. Androgens induce the 
transformation of thin vellus hair into course pig-
mented terminal hair. In women, elevated concen-
trations of androgens are needed to cause this 
change in typically masculine areas such as the 
face and chest. This process occurs in a gradual 
fashion and cannot be reversed once it occurs 
[ 38 ]. Measurement of free testosterone ( T ) or the 
free androgen index (the ratio of total  T  concentra-
tion to SHBG concentration) is the most sensitive 
serum method of assessing for hyperandrogen-
emia. There may be utility in obtaining a dehydro-
epiandrosterone sulfate (DHEA-S) level if there is 
a concern for an adrenal source of hyperandrogen-
ism. However, free T levels are frequently incon-
sistent and therefore unreliable for diagnosis and 
surveillance of PCOS.  
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    Effects on Fertility 

 As many as 95 % of adult women with PCOS 
have oligo- or amenorrhea. Amenorrheic women 
are more likely to have higher serum androgen 
levels and antral follicle counts compared to 
oligo- or eumenorrheic women. Although women 
with PCOS may have irregular or no menstrual 
cycles, they may ovulate spontaneously in up to 
32 % of cycles and so are still at risk for unin-
tended pregnancy if fertility is not desired or 
expected [ 38 ]. 

 PCOS is a known risk factor for infertility. 
Women may be subfertile due to altered ovula-
tory function, oocyte quality, or endometrial 
receptivity. As in other phenotypic presentations 
of PCOS, this is variable and many women with 
PCOS can have ovulatory cycles as well as nor-
mal rates of implantation and fertilization. 
Irregular menstrual bleeding, amenorrhea, and 
obesity are more often associated with decreased 
fertility [ 43 ]. No matter their presentation, clini-
cians need to address the contraceptive needs of 
their patients with PCOS who wish to delay or 
prevent pregnancy. Once women become preg-
nant, it is believed that their risk of spontaneous 
abortion is similar to that of normal women. 
However, they have an increased incidence of 
gestational diabetes, hypertensive disorders, and 
small-for-gestational age babies. The health of 
these women should be optimized before any 
pregnancy is attempted [ 38 ].  

    Data on Contraceptive Use 

 There are no contraceptive methods that are con-
traindicated due to PCOS itself, and the USMEC 
does not address PCOS specifi cally. However, 
considerations that should be involved in contra-
ceptive method selection depend on the features 
of the syndrome exhibited, including abnormal 
menstrual cycles, the effect of unopposed estro-
gen on the endometrium, androgenic symptoms, 
or obesity and insulin resistance. Symptoms of 
PCOS, including acne, hirsutism, irregular men-
ses, amenorrhea, obesity, and subfertility, are 
major contributors to psychological morbidity or 

poor quality of life in these patients. Alleviating 
these factors should be considered when choos-
ing a contraception method. 

 Combined oral contraceptives (COCs) are 
effective for menstrual cycle control in women 
with PCOS and are most often used for long-term 
contraception in these women. A 2007 review by 
Costello et al. included four RCTs in which 
women with PCOS were randomized to treat-
ment with a COC vs. metformin, and two RCTs 
with a COC vs. COC/metformin combined ther-
apy. Overall, metformin was signifi cantly infe-
rior to COCs in improving abnormal uterine 
bleeding (OR 0.08, 95 % CI 0.01–0.45). No data 
were available about the effect of either therapy 
on the long-term risk of endometrial cancer as 
none of the trials followed women for longer than 
12 months [ 43 ]. 

 Non-oral CHC, the transdermal patch and the 
vaginal ring, improve menstrual regularity as 
well. In addition, for a woman with PCOS who 
experiences abnormal uterine bleeding but mini-
mal androgenic symptoms, any progestin- 
containing method (progestin-only or combined) 
can be used to protect the uterine lining against 
unopposed estrogen and the risk of endometrial 
hyperplasia. In this case, the highly effective 
long-term methods, such as the progestin implant 
or IUD, may be ideal options. The only studies of 
the LNG-IUD in women with PCOS include two 
case reports in which the LNG-IUD was effec-
tively used as fertility-sparing treatment for com-
plex endometrial hyperplasia with atypia [ 44 ] 
and well-differentiated early-stage endometrial 
cancer [ 45 ]. 

 The use of CHC suppresses LH secretion 
which decreases ovarian androgen production. 
The estrogen component also increases serum 
levels of SHBG, which then decreases circulating 
free T levels. In addition, the progestin compo-
nent competes for the androgen receptor and 
decreases adrenal androgen production. In addi-
tion, 5-alpha reductase activity in hair follicles 
and skin is decreased, the enzyme which converts 
testosterone to dihydrotestosterone. Therefore, 
for women with PCOS who have hyperandrogen-
ism, CHC provides relief of androgenic symp-
toms. Most CHC methods marketed in the USA 
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contain the same synthetic estrogen, EE. The 
progestin component varies and each class (i.e., 
generation) of progestins has its own androgenic 
potential. First- and second-generation proges-
tins (norethindrone, norgestrel, and LNG) are 
more androgenic than third generation (DSG, 
norgestimate, DNG, and gestodene). However, 
when combined with EE, the overall effects of all 
CHCs are antiandrogenic. For example, the three 
COCs with Food and Drug Administration (FDA) 
approval for the treatment of acne all contain dif-
ferent progestins with different androgenic 
potential: norgestimate, norethindrone, and 
drospirenone. 

 Nevertheless, another alternative is to use a 
COC whose progestin has antiandrogenic activ-
ity, including cyproterone acetate, chlormadi-
none acetate (CMA), or drospirenone (DRSP). 
Small studies have shown improved androgen 
control compared to the other progestin compo-
nents and so these medications might be better 
options for women with PCOS in whom andro-
genic symptoms are a primary concern. De Leo 
et al. randomized 40 women 18–36 years of age 
with PCOS to use 1 of 4 COC formulations: 
30 μg EE/3 mg DRSP, 30 μg EE/2 mg CMA, 
30 μg EE/75 μg gestodene, or 30 μg EE/150 μg 
DNG. All four groups experienced a drop in 
androgen levels, but the women taking COCs 
containing DRSP and CMA were associated with 
a signifi cantly greater reduction in androgens and 
increase in SHBG ( p  < 0.05) [ 46 ]. To investigate 
clinically relevant differences, Kriplani et al. ran-
domized 60 women 16–40 years of age to either 
a COC containing 30 μg EE/3 mg DRSP or a 
COC containing 30 μg EE/150 μg DSG and mea-
sured acne and hirsutism scores both during 
6 months of treatment and for 6 months after 
treatment. Use of both COCs resulted in a 33 % 
decrease in acne scores and this effect persisted 
6 months posttreatment with the DRSP- 
containing COC. Only the DRSP-containing 
COC was associated with a signifi cant decrease 
in hirsutism scores (36 %,  p  = 0.04) that also per-
sisted 6 months posttreatment [ 47 ]. 

 The Costello review found COCs to be as effec-
tive as metformin in signifi cantly alleviating clini-
cal hirsutism and acne scores in women with 

PCOS, although only COCs were associated with 
a signifi cant decrease in serum androgen levels 
[ 43 ]. A European trial by Battaglia et al. random-
ized 40 adult women with PCOS to use either a 
COC (30 μg EE/3 mg DRSP) or the contraceptive 
vaginal ring for 6 months. Both groups experi-
enced a 300–400 % increase in SHBG. 
Accordingly, LH/FSH ratio, T level, free androgen 
index, and Ferriman-Gallwey score (a measure of 
hirsutism) were signifi cantly decreased in both 
groups. The DRSP-containing COC was signifi -
cantly more effective only in its effect on T level 
(1.1 nmol/L vs. 1.6 nmol/L,  p  = 0.029) [ 48 ]. 
Ozdemir et al. randomized 79 adult women with 
PCOS to cyclic therapy either with a COC (30 μg 
EE/3 mg DRSP in a 21/7 pattern with 7 days of 
placebo) or oral provera (10 mg medroxyproges-
terone acetate 10 days per month) for 6 months. 
Both therapies resulted in a signifi cant decrease in 
LH, T, and free androgen index, but only the 
COC users experienced a signifi cant increase in 
SHBG from baseline (49 μmol/L vs. 117    μmol/L). 
Accordingly, only COC users had a signifi cant 
decrease in Ferriman- Gallwey score (10.4 vs. 7.5, 
 p  = 0.001). Whether these changes are seen with 
contraceptive doses of progestins is unknown [ 49 ]. 

 At least 6 months of hormonal treatment is 
needed to see a response in hirsutism [ 38 ], and 
continued treatment is needed to prevent recur-
rence. Although there is a limited effect of CHC 
on established hirsutism, these methods have 
shown benefi t by decreasing progression and 
future hair growth as well as helping prevent 
pregnancy in those taking a combination of medi-
cations [ 50 ]. The combination of COCs and an 
antiandrogen to act at the hair follicle has also 
been used in an attempt to decrease hirsutism. 
Unfortunately, antiandrogens such as spironolac-
tone, fl utamide, and fi nasteride have not demon-
strated an additional benefi t over COCs alone 
[ 51 ]. There have not been long-term large clinical 
trials investigating the use of antiandrogens alone 
[ 50 ]. If they are used, these antiandrogens should 
not be given without adequate contraception due 
to the risk of teratogenicity. 

 There are theoretical concerns regarding the 
effects of hormonal contraception on the metabolic 
syndrome associated with PCOS. Forty percent of 
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the US women with PCOS and hyperandrogenism 
have metabolic syndrome, defi ned as having at 
least three of the fi ve cardiovascular and metabolic 
risk factors: elevated waist circumference, fasting 
plasma glucose, triglycerides, blood pressure, and 
reduced high- density lipoprotein [ 41 ]. Overall, the 
use of CHC does not appear to adversely affect 
these parameters. The Costello review reported 
that fasting levels of glucose and insulin did not 
change with COC treatment in the three RCTs that 
assessed that outcome. Risk of diabetes mellitus 
and cardiovascular disease could not be assessed 
as no studies followed women for longer than 
12 months of use [ 43 ]. Similarly, the Ozdemir 
et al. trial noted that 6 months of a DRSP- 
containing COC had no signifi cant adverse effect 
on fasting glucose or insulin, body mass index 
(BMI), waist-to-hip ratio (WHR), total cholesterol, 
triglycerides, or low-density lipoprotein [ 49 ]. And 
though the Battaglia trial found that total choles-
terol and triglycerides increased with both the 
DRSP-containing COC and the contraceptive vag-
inal ring, levels remained within normal limits 
[ 48 ]. In contrast, a randomized trial of 55 adult 
women with PCOS compared the metabolic effects 
of a COC (20 μg EE/100 μg LNG) to the contra-
ceptive vaginal ring (15 μg EE/ENG) and found 
that COC users had signifi cantly increased insulin 
resistance ( p  < 0.04) and decreased insulin sensitiv-
ity ( p  < 0.001) after 5 months of use compared to 
baseline. Two of the women in the COC group 
developed impaired glucose tolerance. None of the 
ring users had changes in these parameters. 
Consistent with the other trials, there were no sig-
nifi cant adverse changes noted in either group in 
BMI, WHR, total cholesterol, triglycerides, or 
low-density lipoprotein [ 52 ]. There are no studies 
of the transdermal patch in women with 
PCOS. Given these fi ndings, the 2012 joint PCOS 
consensus committee of the European Society of 
Human Reproduction and Embryology (ESHRE) 
and the American Society for Reproductive 
Medicine (ASRM) concluded that the benefi ts of 
COC use outweigh the risks in most patients, but 
that women with PCOS may be more likely to 
have contraindications to their use that should be 
considered prior to initiation [ 38 ]. In addition, 
increased surveillance of glucose and lipid levels 
may be warranted after initiation of CHC. 

 Since women with PCOS and metabolic syn-
drome have multiple cardiovascular risk factors, 
progestin-only and intrauterine contraceptive 
methods can offer safer alternatives. There is less 
data on the use of these methods in women with 
PCOS. A study of the ENG implant in 13 nondia-
betic women with PCOS showed increased insu-
lin resistance though not impaired glucose 
tolerance after 6 months of use. BMI was also not 
affected [ 53 ]. The low progestin doses in the 
LNG-IUD and POPs would likely have no sig-
nifi cant metabolic or blood pressure effects in 
these women [ 41 ]. And since it is nonhormonal, 
use of the Cu-IUD would not have any adverse 
effects on metabolic parameters. The Ozdemir 
trial in which women with PCOS were random-
ized to cyclic oral provera for menstrual regula-
tion noted that oral provera does not appear to 
affect BMI, WHR, fasting glucose or insulin, or 
lipid levels [ 49 ]. However, the contraceptive 
progestin- only injection (150 mg depo-provera 
(DMPA)) delivered as an intramuscular injection 
every 3 months may lead to clinically signifi cant 
changes in glucose tolerance and lipid levels in 
women with PCOS, especially with metabolic 
syndrome. The association of increased weight 
gain with DMPA for some women is also well 
known and may lead to a more adverse metabolic 
state. Therefore, DMPA should not be considered 
a fi rst-line choice due to the potential deleterious 
effects on weight gain, fat distribution, and glu-
cose tolerance, though its use is not contraindi-
cated [ 41 ]. As with CHC, the patient’s overall 
health, and in particular independent cardiovas-
cular risk factors, should be considered prior to 
initiation. And increased surveillance of weight 
and glucose and lipid levels is recommended 
after initiation of DMPA.   

    Conclusion 

 Endocrine abnormalities are intimately con-
nected to the reproductive system. Hypothy-
roidism and hyperthyroidism result in hormonal 
alterations that can lead to menstrual irregulari-
ties. This is often the fi rst sign of the disorder in 
reproductive-aged women. There are no contra-
indications to any of the available contraceptive 
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methods for either condition. Any hormonal 
method, due to the progestin component, would 
be benefi cial for uterine protection in women 
with anovulatory bleeding or amenorrhea. 
Treating their thyroid abnormality is fi rst line for 
improving menstrual irregularities, but any pro-
gestin-only or combination method would further 
improve bleeding patterns and counteract excess 
estrogen in the uterus. 

 Polycystic ovary syndrome is very common 
and seen in roughly 10 % of women. Special con-
siderations in helping women with PCOS select 
appropriate contraceptive methods include the 
interplay of syndrome components. These women 
often demonstrate menstrual cycle abnormalities 
and may prefer the contraceptive benefi t of cycle 
regulation. As in thyroid abnormalities, unop-
posed estrogen requires a progestin- containing 
method to prevent endometrial cancer. The typical 
method of contraception recommended for women 
with PCOS is CHC (COC, patch, or ring), which 
provides regulation of the menstrual cycle and 
decreased androgens. However, the highly effec-
tive, long-term progestin- only IUD or implant 
remains the fi rst- line option for women who do 
not have signifi cant androgenic symptoms. 
Finally, the possibility of coexisting metabolic 
syndrome should also be considered prior to pre-
scribing contraception. In which case, the benefi ts 
of CHC still outweigh the risks in most patients, 
and intrauterine and most progestin-only are safe 
options. However, DMPA may not be appropriate 
for these women given its effects on weight gain, 
fat distribution, and glucose tolerance.     
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           Introduction 

    Hormonal contraceptives confer signifi cant 
 benefi ts to users. Not only do they offer effective 
and reversible protection against pregnancy, but 
women also derive a number of additional non- 
contraceptive health benefi ts from their use [ 1 ]. 
Hormonal contraception imparts some risks to 
users as well. Reports of reduced bone mineral 
density (BMD) with hormonal contraceptives 
have raised concerns about the risk for bone frac-
ture both during use and following discontinua-
tion. It is critical that health professionals 
understand the implications of BMD measures 
and fracture risk assessments in young women 
who receive hormonal contraception to insure 
that any screening and treatment decisions are 
grounded in evidence and refl ect sound clinical 

judgment [ 2 ]. It is also important to balance the 
real risk for unintended pregnancy that accompa-
nies use of less effective methods of  contraception 
with the known and theoretical risk of fractures 
attributed to hormonal contraception use. 

 Nonhormonal contraceptive methods includ-
ing permanent male and female sterilization, the 
copper intrauterine device (Cu-IUD), and barrier 
methods will not be addressed in this chapter, as 
there is no biologically plausible reason that they 
should impact bone health.  

    Understanding Skeletal 
Growth and Development 
Across the Life Cycle 

 Bone is a dynamic tissue, continuously changing 
throughout life. These changes are key for skele-
tal growth and development and for regulating 
the body’s mineral (e.g., calcium and phospho-
rus) stores. At any moment, the amount of bone 
tissue present represents the balance between the 
amount of bone formed during years of growth 
and the amount lost since that time. Sex steroids 
are among the most important of the many fac-
tors that contribute to both bone growth and bone 
loss in women [ 3 ]. Generally, bone’s strength and 
density increase early in life until reaching a pla-
teau, or peak bone mass; once peak bone mass is 
attained, the relationship between bone forma-
tion and resorption favors resorption, resulting in 
loss of bone mass over time. 
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 Childhood is characterized by progressive 
accumulation of bone mass, generally in propor-
tion to overall growth. Girls achieve about 80 % 
of their adult height and 40 % of their projected 
peak bone mass by age 7 [ 4 ]. Coincident with 
puberty, maximal rate of growth or peak height 
velocity occurs usually between the ages of 10 
and 12. Over the next few years, approximately 
50 % of a woman’s peak bone mass is accrued, 
and peak bone mass is attained by the end of 
adolescence [ 5 – 11 ]. 

 In healthy premenopausal women, BMD is 
stable or decreases very slowly (0.5 % per year 
in the proximal femur) [ 12 – 14 ]. Menopause is 
associated with a signifi cant increase in the 
bone remodeling rate [ 15 ,  16 ]. This increase in 
bone remodeling persists for several years and is 
responsible for an interval of rapid bone loss. 
Beginning the year prior to fi nal menses and 
continuing for about 5 years, the annual rate of 
bone loss is 1–2 %; most women lose between 
10 and 20 % of bone mass across the meno-
pausal transition [ 12 – 14 ,  17 ]. This period of 
rapid bone loss is accompanied by measurable 
deterioration in bone microarchitecture and a 
decline in bone strength [ 18 ,  19 ]. These changes 
contribute to fracture risk in early menopause 
and in later life. 

 Sex steroid production, linked to the female 
reproductive cycle, plays a profound role in regu-
lating skeletal growth, development, and mainte-
nance [ 3 ]. While the longitudinal and radial bone 
growth that occurs prior to menarche is reliant on 
the infl uence of growth hormone, insulin-like 
growth factors, cytokines, and other factors, sex 
steroid secretion at the time of puberty prompts 
accelerations in bone mineral acquisition and fur-
ther growth that continues for approximately the 
next 10 years. The precipitous decline in ovarian 
hormone secretion at menopause is responsible 
for the rapid loss of bone mass occurring at this 
time. Though the dramatic rate of decline in bone 
mass accompanying the fi rst years of menopause 
subsides, sex steroid defi ciency underpins ongo-
ing age-related bone loss. 

 Estrogen restrains osteoclastic activity. The 
complex mechanisms by which estrogen defi -
ciency infl uences bone loss are increasingly 

understood; ultimately, decreased estrogen levels 
upregulate recruitment, activation, and decreased 
cell death of osteoclasts, which leads to bone 
resorption that outpaces new bone formation by 
osteoblasts [ 20 ]. Little is known about the inde-
pendent effects of progesterone on bone; though 
in vitro studies suggest that endogenous proges-
terone may infl uence osteoblastic differentiation 
and activity [ 21 ]. Estrogen is the dominant sex 
steroid driving changes in bone health among 
women. Many studies demonstrate that hypoes-
trogenism results in decreased bone mass; this 
defi ciency can be mediated by pathologic (e.g., 
primary hypothalamic amenorrhea), induced 
(e.g. use of progestin-only injectable contracep-
tion), or physiologic (e.g., menopause) suppres-
sion of ovarian estradiol production. Within these 
contexts, estrogen supplementation, both alone 
or in combination with progestins, can prevent or 
reverse declines in BMD among women with 
estrogen defi ciency due to menopause or other 
causes [ 22 – 24 ].  

    Osteoporosis, Low Bone Mass, 
and Measures of Bone Mineral 
Density (BMD) 

 Osteoporosis is a disorder characterized by 
decreased bone mass and deterioration in bone 
microarchitecture resulting in poor bone quality; 
this can lead to fragility fractures at a variety of 
skeletal sites, most commonly the hip, spine, and 
wrists. Such fractures contribute to signifi cant 
morbidity and mortality as well as high economic 
costs to society. In the United States (US), an 
estimated two million osteoporosis-related frac-
tures occurred in 2005, associated with costs of 
17 billion US dollars (USD), both expected to 
increase 50 % by 2025 as the population of 
elderly adults increases [ 25 ]. Due to the skeletal 
effects of estrogen defi ciency, postmenopausal 
women are disproportionately affected by this 
disease; the Centers for Disease Control and 
Prevention (CDC) reports that 10 %, or 4.5 mil-
lion, women over age 50 carry a diagnosis of 
osteoporosis compared to only 2 % of men of the 
same age [ 26 ]. 
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 Diagnostic criteria for osteoporosis in post-
menopausal women, based on BMD measure-
ments of the spine and hip by dual energy x-ray 
absorptiometry (DXA), have been provided by 
the World Health Organization (WHO) [ 27 ]. In 
postmenopausal women, BMD values at least 2.5 
standard deviations (SD) below the average 
young adult female value (i.e.,  T -score ≤ −2.5) 
are consistent with osteoporosis.  T -Score values 
between −1 and −2.5 are defi ned as low bone 
mass or osteopenia, while values ≥ −1 are 
described as normal BMD. In postmenopausal 
women, BMD is an important risk factor for fra-
gility fracture, but the relationship between BMD 
and fracture risk is signifi cantly modifi ed by 
other risk factors, most importantly age and a his-
tory of previous fracture. The FRAX ®  calculator 
is the most validated and often used fracture risk 
assessment tool, combining clinical risk factors 
and BMD to estimate fracture risk in postmeno-
pausal women [ 28 – 30 ]. Using FRAX ® , the 
10-year risk of a major osteoporotic fracture (hip, 
wrist, shoulder, or clinical spine fracture) can be 
calculated in postmenopausal women of different 
ages whose  T -score value is −1.0 to −2.5 without 
other risk factors. Fracture risk is low in young 
postmenopausal women, even when BMD is 
consistent with osteoporosis (Table  16.1 ).

   The WHO diagnostic criteria for osteoporosis 
and osteopenia are based on BMD and fracture 
risk in postmenopausal women. Because of this, 
these diagnostic criteria are not meant to be used in 
premenopausal women in whom normal BMD val-
ues, expressed as  T -scores, are −2 to +2 [ 2 ,  31 ,  32 ]. 
In children and adolescents, comparisons with 
average age-matched values ( Z -scores), rather 
than  T -scores, are used to describe BMD values. 

Normal  Z -score values are between −2 and +2. 
BMD  T -scores of less than −2 in a premeno-
pausal woman and  Z -scores of less than −2 in an 
adolescent are described as low bone density, but 
the terms “osteoporosis” and “osteopenia” do not 
apply to such patients. FRAX ®  estimates of frac-
ture risk are also not valid in premenopausal 
women or adolescents. Because fracture risk is so 
low in healthy premenopausal women, the rela-
tionship between BMD and fracture risk is rela-
tively weak, and differences in BMD are 
associated with very small differences in absolute 
fracture risk. It would be very diffi cult to demon-
strate that the small changes in BMD associated 
with hormonal contraceptive therapy signifi -
cantly affect fracture risk.  

    Hormonal Contraception and Bone 

 Given the well-established relationship between 
hormonal status and bone health, understanding 
the impact that progestin-only and combined hor-
monal (estrogen and progestin) contraceptive 
methods may have on skeletal health is impor-
tant. Particular concerns focus on the effects of 
exposure among adolescents who have not yet 
achieved peak bone mass and perimenopausal 
users at risk of impaired BMD recovery prior to 
the period of rapid bone loss accompanying 
menopause. Though changes in BMD have been 
observed during hormonal contraceptive use, the 
clinical relevance of these changes and their 
impact on risk for subsequent bone fracture 
remain controversial. 

 Unintended pregnancy is an important public 
health issue; nearly half of all pregnancies in the 
United States each year, or 3.4 million, are unin-
tended [ 33 ]. Hormonal contraceptive methods 
are among the most popular and effective revers-
ible modern methods of contraception available, 
with typical use failure rates ranging from less 
than 1 to 8 % [ 34 ,  35 ]. Evidence-based contra-
ceptive decision making is key to ensuring that 
women’s contraceptive choices are not unneces-
sarily limited, increasing the likelihood of less 
effective or no contraceptive use and subsequent 
unintended pregnancy. Further, any theoretical 

   Table 16.1    Ten-year probability of major osteoporotic 
fracture in postmenopausal women estimated by FRAX ®  
using US Caucasian database (  http://nof.org/hcp/
clinicians- guide        , Accessed March 14, 2014) a    

 Age  45  55  65  75  85 

  T -Score −1.5  2.9 %  6.3 %  8.4 %  11 %  13 % 
  T -Score −2.5  4.3 %  9.0 %  13 %  16 %  18 % 

   a  Note : US National Osteoporosis Guidelines suggest 
pharmacological treatment for postmenopausal women 
with  T -score values between −1 and −2.5 if 10-year prob-
ability of major osteoporotic fracture is 20 % or greater  
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risks for bone fracture associated with hormonal 
contraceptive use must be balanced against real 
risks of pregnancy. 

    Progestin-Only Contraception 

 Progestin-only methods include oral (minipills), 
injectable, implantable, and intrauterine contra-
ception. Since systemic exposure to the progestin 
agents in pills, implants, and intrauterine devices 
is relatively low, and serum estrogen levels 
remain within normal range during use [ 36 – 38 ], 
one might predict little effect on bone status. 
However, the progestin-only injectable, depot 
medroxyprogesterone acetate (DMPA), exposes 
women to higher doses of progestin and reduces 
ovarian estradiol production, resulting in lower 
systemic estradiol levels compared to normally 
cycling women [ 39 – 41 ]. Given the relative 
hypoestrogenism associated with DMPA use, 
changes in BMD might be anticipated. 

    Injectable Contraception (DMPA): BMD 
Changes in Adolescents 
 Prospective, longitudinal studies demonstrate 
decreases in BMD among adolescent DMPA 
users over time [ 42 – 51 ]. In this age group, 
changes in BMD refl ect differences between 
losses observed among DMPA users and gains in 
BMD among nonusers. A prospective cohort 
study of 12- to 18-year olds using DMPA, com-
bined oral contraceptives (COCs), or no contra-
ception, compared BMD measurements at 
baseline and every 6 months through 2 years of 
follow-up [ 51 ]. At 12 months, DMPA users were 
noted to have decreases in BMD (mean percent 
changes in BMD: spine, −1.4 %; hip, −2.2 %), 
while non-contraceptive users gained (spine, 
+3.8 %; hip, +2.3 %); differences in the mean 
percent change of BMD across groups remained 
signifi cant at 24 months. The calculations 
refl ected adjustment for age, race/ethnicity, base-
line BMD measurements, age at menarche, par-
ity, previous hormonal contraceptive use, and 
lifestyle variables including smoking. 

 Age appears to be an important factor 
 infl uencing changes in BMD. In a prospective 

study designed to evaluate BMD in a cohort of 
16- to 33-year olds using DMPA, COC or non-
hormonal contraception, DMPA users, aged 
16–24 years, experienced more bone loss at the 
spine and hip than their older counterparts (lum-
bar spine: −4.2 vs. −3.2 %,  p  < 0.01; femoral 
neck: −6.0 vs. −4.2 %,  p  < 0.01) during 3 years of 
follow-up [ 48 ]. Studies have also suggested that 
the rate of BMD decline decreases with greater 
duration of DMPA use [ 42 ,  47 ,  48 ]. Cromer et al. 
reported that the rate of change in BMD at the 
spine was −1.4 % after year 1 and −0.1 % during 
year 2 among adolescent DMPA users [ 42 ]. 

 While decreases in BMD are observed among 
adolescent DMPA users, existing evidence sug-
gests that these declines are fully or substantially 
reversible 1–2 years after stopping DMPA injec-
tions (Fig.  16.1 ) [ 47 ,  48 ,  52 ]. A prospective, mul-
ticenter cohort study of 12- to 18-year-old 
adolescent DMPA users ( n  = 89) reported BMD 
changes during up to over 4 years of DMPA use 
and up to nearly 6 years after discontinuation 
[ 52 ]. This study found that mean lumbar spine 
BMD recovered to baseline by 60 weeks follow-
ing the last DMPA injection. At 240 weeks, 84 % 
of participants were noted to have lumbar spine 
measures that exceeded their pretreatment status, 
a mean 4.7 % increase in BMD over baseline. 
Full recovery of mean BMD was slower at the 
hip (240 weeks) and femoral neck (180 weeks). 
Age at initiation and duration of DMPA use do 
not appear to impair BMD gains after discontinu-
ation [ 48 ]; however, greater losses of BMD dur-
ing DMPA use (5 % or greater) may be associated 
with slower recovery [ 52 ].

       Injectable Contraception (DMPA): BMD 
Changes in Premenopausal Adult 
Women 
 A number of studies demonstrate that premeno-
pausal adult women experience declines in BMD 
with DMPA use. A systematic review published 
in 2006 identifi ed 15 cross-sectional studies and 
7 longitudinal studies evaluating BMD changes 
primarily in adult women (18 years and older) 
using DMPA [ 53 ]. While there was great varia-
tion in the magnitude and signifi cance of reported 
changes in BMD among DMPA users across 
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studies, any reported differences were almost 
uniformly attributed to decreases in BMD among 
DMPA users, while nonusers exhibited minimal 
changes from baseline BMD during surveillance 
[ 54 – 57 ]. Gai et al. reported similar fi ndings in 
2011. Eighty new DMPA initiators and 68 non-
hormonal contraceptive users underwent sched-
uled assessments of BMD at the lumbar spine 
and femoral neck at baseline and every 12 months 
for 4 years. Declines in BMD were observed at 
the lumbar spine (mean percent change −5.52 %) 
and femoral neck (mean percent change −6.35 %) 
after 24 months of DMPA use, while nonusers 
exhibited no signifi cant change from baseline 
[ 58 ]. Whether the rate of change in BMD varies 
by duration of use among adult women is unclear; 
some studies suggest that the degree of BMD loss 
decreases over time, while others report no dif-
ference [ 56 ,  57 ,  59 ]. 

 A randomized, evaluator-blinded Phase 3 con-
traceptive trial investigated the percent change in 
BMD observed at the hip and lumbar spine 
among women between the ages of 18 and 35 
years using different formulations of DMPA, 
150 mg/1.0 mL intramuscularly (IM) ( n  = 268) or 
104 mg/0.65 mL subcutaneously (SC) ( n  = 266) 
[ 41 ]. All women experienced some decrease in 
BMD during use of DMPA through up to 3 years 

of follow-up. In year 1, DMPA-SC users were 
noted to have less of a decrease in BMD com-
pared to IM users for measures at the lumbar 
spine (−2.4 vs. −3.4 %,  p  = 0.021), but statisti-
cally signifi cant differences in declines in BMD 
between formulations were not noted at the hip. 
In years 2 and 3, the median percent changes in 
BMD among DMPA-SC and IM users were simi-
lar. The study suggests that the two formulations 
exert comparable effects on BMD over time. 

 BMD recovery is observed when adult pre-
menopausal women stop using DMPA. A sys-
tematic review published in 2008 reported on 
results from one cross-sectional and four pro-
spective cohort studies measuring changes in 
BMD upon DMPA discontinuation experienced 
by adult premenopausal women. Depending on 
measurement site and duration of follow-up, it 
concluded that any decreases in BMD are at least 
partially reversible with a return to levels at or 
near baseline [ 60 ]. A 7-year prospective age- 
matched cohort study recruited women between 
the ages of 25 and 35 who were new users of 
DMPA ( n  = 248) or users of nonhormonal contra-
ception ( n  = 360) and measured BMD changes 
during up to 5 years of treatment and 2 years 
posttreatment [ 59 ]. During exposure to DMPA, 
declines in BMD at the hip (−5.16 %) and lumbar 
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  Fig. 16.1    Bone density changes in adolescent DMPA users 
( n  = 63), nonusers ( n  = 84), and discontinuers ( n  = 38) demon-
strated that BMD among users was at least as high as nonus-
ers at 12 months following DMPA discontinuation. * p  < 0.05 

for discontinuers versus nonusers. Reprinted from  Kaunitz 
AM. Update on hormonal contraception and bone density. 
Reviews in Endocrine and Metabolic Disorders 2011;12(2), 
with kind permission from Springer Science+Business Media       
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spine (−5.38 %) were consistent with other 
reports; at 96 weeks following DMPA discontin-
uation, the overall mean change in total hip BMD 
was noted to be −0.20 % ( n  = 25) and −1.19 % 
( n  = 41) at the lumbar spine among past DMPA 
users compared to +0.84 % ( n  = 43) and +0.47 % 
( n  = 66) among nonusers; these were statistically 
signifi cant differences ( p  < 0.05) (Fig.  16.2 ).

       Injectable Contraception (DMPA): BMD 
Changes in Peri-/Postmenopausal 
Women 
 DMPA use during perimenopause, particularly 
up until the time of menopause, may theoreti-
cally increase risk of osteoporosis and fracture 
given the limited time for normalization of estra-
diol levels and BMD recovery upon discontinua-
tion. A number of studies have reported on BMD 
measures among older women using DMPA. In a 
prospective cohort study of women ages 40–49 
years, including 127 DMPA users (median 
 duration of DMPA use 84 months) and 161 
 nonhormonal contraceptive users, no signifi cant 
differences in BMD at the radius and ulna with 
and without adjustment for age were noted [ 61 ]. 

Similarly, a cross-sectional study evaluated 
BMD measures among 185 DMPA users in the 
United Kingdom. The authors noted that BMD 
among DMPA users aged 40–49 and 50–52 
years in the study sample were similar to the 
population means for BMD among Caucasian 
women of the United Kingdom (UK), US, and 
Scandinavia [ 62 ]. A cross-sectional study of 
Chinese women (mean age 43 years) using 
DMPA for 5–15 years reported lower BMD 
among DMPA users compared to nonusers at the 
spine and hip [ 63 ]. A subgroup of 59 of these 
DMPA users was followed prospectively to 
determine changes in BMD during 3 years of 
observation. Although ongoing DMPA users did 
lose BMD over time, they actually lost less than 
what was projected for women not using hor-
monal contraception. Overall, no association 
between duration of DMPA use and changes in 
BMD were observed [ 64 ]. 

 Sixteen women between the ages of 45 and 55 
years, using DMPA for a minimum of 5 years and 
median duration of 12 years, discontinued at the 
time of menopause (5 with subsequent hormone 
therapy (HT) and 11 without). BMD changes in 
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  Fig. 16.2    Change in mean BMD at hip from baseline 
among DMPA and nonhormonal contraceptive users, 
ages 25–35 years, during treatment and after discontinu-
ation. * p  < 0.05 between groups. Reprinted from Kaunitz 
AM, Miller PD, Rice VM, Ross D, McClung MR. Bone 

mineral density in women aged 25–35 years receiving 
depot medroxyprogesterone acetate: recovery following 
discontinuation. Contraception 2006;74(2):90–9, with 
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these long-term DMPA users were compared 
with changes in 15 never users (and no HT) who 
reached natural menopause during 3 years of 
follow-up [ 65 ]. Though BMD declined rapidly 
(6 % at hip and spine) in early menopause among 
never users, there was little change in BMD in 
DMPA users without HT. Former users of DMPA 
experienced increases in BMD at the spine and 
stable BMD at the hip on HT. It is possible that 
DMPA users avoid additional losses in BMD at 
menopause because their exposure preemptively 
induces a hypoestrogenic state with self-limited 
bone loss similar to the effects of natural meno-
pause. Thus, DMPA users have already under-
gone bone loss due to hypoestrogenism, resulting 
in less bone loss during physiologic transition. 
Similar fi ndings related to BMD changes in 
menopause among past perimenopausal users 
have been reported [ 66 ,  67 ].  

   Other Progestin-Only Contraception: 
BMD Changes 
 Though few studies have assessed BMD in women 
using progestin-only pills (POPs), implants, and 
IUDs, existing evidence suggests no differences 
among users compared to nonusers. 

 A prospective cohort study showed that 
breastfeeding women using POPs exhibited less 
BMD loss than breastfeeding women using bar-
rier methods during the fi rst 6 months postpar-
tum. With weaning at 1 year, POP users gained 
3 % BMD over baseline, while BMD in barrier 
method users was equivalent to baseline mea-
surements. In comparison, women relying on for-
mula feeding and barrier contraception had just 
over a 4 % increase in BMD from baseline [ 68 ]. 

 One comparative study evaluated changes in 
BMD among women using either the etonogestrel 
implant or the Cu-IUD [ 69 ]. During 2 years of 
follow-up, there were no differences in BMD mea-
sures at the lumbar spine, femur, or distal radius. 
An uncontrolled study of levonorgestrel    (LNG) 
and etonogestrel (ENG)—containing implant 
users in Brazil—demonstrated lower BMD at the 
midshaft of the ulna (LNG: −3.36 %,  p  < 0.01; 
ENG: −3.75 %,  p  < 0.01) but no difference at the 
distal radius after 18 months of implant use [ 70 ]. 
A cross-sectional study compared BMD in 50 

Thai women using the implant for a minimum of 2 
years (mean duration of use: 32.84 ± 6.31 months) 
and 50 women not using hormonal contraception, 
with similar age, parity, and BMI at baseline [ 71 ]. 
Investigators observed no differences at the spine 
or femur, but reported BMD at the distal radius 
was lower in implant users (mean BMD implant : 
0.56 ± 0.04 SD; mean BMD control : 0.57 ± 0.04 SD, 
 p  = 0.02). Though this fi nding was statistically sig-
nifi cant, this minimal difference may not be clini-
cally meaningful. 

 Although prior reports assessing BMD in 
levonorgestrel intrauterine device (LNG IUD) 
users found no impact on BMD, a recent study 
found that use of the LNG IUD was associated 
with higher BMD [ 72 – 74 ]. Following conserva-
tive surgical treatment for endometriosis, women 
were randomized to DMPA or LNG IUD use 
with BMD measurements annually for 3 years. 
Compared with baseline levels, BMD increased 
at the hip (+2.56 %) and spine (+7.02 %) in the 
LNG IUD group [ 74 ].  

   Fracture Risk Associated 
with Progestin-Only Contraception 
 Most studies evaluating fractures among women 
exposed to progestin-only contraception report 
on risks among current and past users of 
DMPA. These reports have observed that DMPA 
use is associated with either no difference or a 
slightly increased risk for fracture [ 59 ,  75 – 78 ]. 
LNG IUD use may exert a protective effect, 
though small in magnitude [ 78 ]. 

 Three recent studies relied on large national 
datasets to examine the association between frac-
ture and DMPA or LNG IUD use [ 76 – 78 ]. Two 
of these were based on the same large UK data-
base [ 76 ,  77 ]. The fi rst of these, using case– 
control methodology, observed a higher risk of 
fracture associated with ever use of DMPA com-
pared with never use (adjusted OR 1.44, 95 % CI 
1.01–2.06) [ 76 ]. Using the same database, a sec-
ond report employed a retrospective cohort anal-
ysis, and also observed that DMPA users had an 
increased risk for fracture (OR 1.41, 95 % CI 
1.35–1.47) [ 77 ]. However, the investigators in 
this latter report noted that the elevated risk was 
present at baseline,  prior  to DMPA use, and 
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therefore could not have been caused by DMPA 
[ 77 ]. A case–control analysis from Denmark also 
found that ever use of DMPA was associated with 
increased risk for fracture (adjusted OR 1.44, 
95 % CI 1.01–2.06), but suggested that the sub-
group of women choosing DMPA, 0.1 % of the 
study sample, were not representative of the 
larger Danish population, limiting interpretation 
of results [ 78 ]. Both the UK and the Danish stud-
ies raise the issue that women who choose DMPA 
are behaviorally different from women who 
choose other methods of contraception and 
hypothesize that fracture risk associated with 
DMPA exposure may in fact be due to unmea-
sured confounders in this group. For example, in 
the Danish study, the prevalence of alcoholism 
(a condition associated with fractures from motor 
vehicle and other accidents) in women using 
DMPA was 14 %, sevenfold higher than in 
women not using DMPA, and cases with frac-
tures were some threefold more likely to be clas-
sifi ed as alcoholics as control women [ 78 ]. 

 The Danish study investigated risk for fracture 
among women of any age and included post-
menopausal women, an age group at greatest risk 
for fracture, as well [ 78 ]. Of the three groups ana-
lyzed (under 25 years, 25–50 years, and over 50 
years), only women aged over 50 years had an 
increased risk (OR 2.25, 95 % CI 1.14–4.42). 
However, data on contraceptive use was restricted 
to within 5 years prior to any event and no infor-
mation on type of fracture was provided [ 78 ]. 
When other studies restricted analysis to axial 
and osteoporotic fractures, there was no asso-
ciation between fracture and DMPA among 

 premenopausal users [ 76 ,  77 ]. The Danish study 
also reported a reduced risk for fracture among 
ever users of the LNG IUD (OR 0.75, 95 % CI 
0.64–0.87) [ 78 ].    

    Progestin-Only Contraception: 
Recommendations 

 The CDC U.S. Medical Eligibility Criteria for 
Contraceptive Use (USMEC) [ 79 ] gives POPs 
and implants a Category 1 rating for women of all 
ages. DMPA has a Category 1 rating for women 
between the ages of 18 and 45, and a Category 2 
rating for adolescents (menarche up to age 18) 
and perimenopausal women (over 45 years). The 
LNG IUD has a Category 2 rating for younger 
women (menarche up to 20 years) and a Category 
1 rating for women 20 years and older; safety 
concerns are unrelated to issues of bone health 
(Table  16.2 ).

      Combined Hormonal 
Contraception (CHC)  

 Combined hormonal methods include the com-
bined oral contraceptive (COC), the transdermal 
patch, and vaginal ring. While formulations, regi-
mens, and delivery systems for CHC continue to 
evolve, most currently available methods contain 
between 20 and 35 μg of ethinyl estradiol (EE), a 
potent synthetic estrogen, plus one of various 
 progestin agents. Correct, consistent use of CHC 
results in effective inhibition of ovulation [ 80 – 82 ]. 

    Table 16.2    Recommendations for the use of contraception by age [ 79 ]   

 Guidelines for age  LNG-IUD  Implants  DMPA  POP  CHC 

 (a) Menarche to <20 years  2 
 (b) ≥20 years  1 
 (a) Menarche to <18 years  1  2  1 
 (b) 18–45 years  1  1  1 
 (c) >45 years  1  2  1 
 (a) Menarche to <40 years  1 
 (b) ≥40 years  2 

   1  A condition for which there is no restriction for use.  2  A condition for which the advantages of using a method generally 
outweigh the theoretical or proven risks.  3  A condition for which the theoretical or proven risks usually outweigh the 
advantages of using a method.  4  A condition that represents an unacceptable health risk if the contraceptive method is used  
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With ovarian suppression, endogenous produc-
tion of estradiol decreases. However, systemic 
exposure to exogenous estrogens in CHC may 
counter endogenous estrogen defi ciencies 
impacting bone health; a number of studies have 
demonstrated that women with hypoestrogenic 
conditions treated with CHC demonstrate 
increases in BMD [ 22 ,  83 ,  84 ]. 

   Combined Oral Contraception: BMD 
Changes in Adolescents 
 Adolescents and young adults using COCs expe-
rience gains in BMD. While some studies docu-
ment no differences, most report that these gains 
are typically less than those observed in nonus-
ers, resulting in lower BMD in users [ 42 ,  48 , 
 85 – 89 ]. It is possible that low-dose and very low- 
dose COC formulations are inadequate to support 
optimal bone acquisition during adolescence; 
however, the clinical implications of these obser-
vations are uncertain [ 85 ]. 

 A large cohort study by Scholes et al. of ado-
lescents between the ages of 14 and 18 analyzed 
changes in BMD during 24–36 months among 
users of COCs containing 30–35 μg EE or less 
than 30 μg EE and compared them to nonusers 
[ 87 ]. All groups gained BMD during follow-up, 
but adolescents using COC formulations with 
30–35 μg EE were noted to have smaller mean 
percentage BMD gains than nonusers at the spine 
and whole body (+1.32 vs. +2.26 % and +1.45 vs. 
+2.03 %, respectively) that were statistically 
 signifi cant. Among new COC initiators, users of 
both COC formulations gained less BMD than 
nonusers at 30 months. Polatti et al. reported no 
changes in BMD among 19- to 22-year olds initi-
ating COCs containing 20 μg EE, but nonusers 
experienced a 7.8 % increase in BMD in compari-
son during 5 years of surveillance [ 90 ]. Another 
cohort study evaluated BMD changes among 
postmenarchal adolescents between the ages 12 
and 18 using either a COC with 20 μg EE or no 
method of contraception. While both groups 
gained BMD during 24 months of use, COC users 
experienced lower mean percent gains at the spine 
and femoral neck (+4.2 vs. +6.3 % and +3.0 vs. 
+3.8 %). The study was limited by high rates of 
attrition that varied across groups [ 42 ]. 

 Twelve months after stopping use, past COC 
users gained less BMD than nonusers in the 
cohort study published by Scholes et al. [ 87 ]. 
A statistically signifi cant difference in BMD gain 
12 months after use was only observed at the 
spine when comparing nonusers and users of 
COC with 30–35 μg EE (1.72 vs. 0.51 %). In 
contrast with DMPA use, adolescents using COC 
do gain rather than lose BMD during use. More 
studies are needed to understand the effects of 
COC on BMD changes following discontinua-
tion. Currently, it is unclear if failure to reach 
peak bone mass as a consequence of COC use 
during adolescence translates to an increased risk 
for fracture later in life [ 85 ,  91 ].  

   Combined Oral Contraception: BMD 
Changes in Premenopausal Adult 
Women 
 A systematic review and meta-analysis published 
in 2006 reported no differences in BMD among 
adult premenopausal COC users and nonusers 
[ 85 ]. Among the 11 studies included in the 
review, the authors identifi ed two “good quality” 
studies supporting this conclusion. In one study, 
women underwent BMD assessments during 
COC or nonhormonal contraceptive use; 80 % of 
COC formulations contained 30–35 μg EE. No 
differences were noted in spine, femur, or whole 
body BMD at 36 months across groups. The 
investigators also examined whether COC use of 
varying duration (less than 2 years, 2–4 years, or 
greater than 4 years) impacted BMD and found 
no difference [ 92 ]. In the other study   , women ran-
domized to start COCs with either 20 or 15 μg EE 
had lumbar spine BMD similar to healthy con-
trols at baseline and at 12 months; in addition, no 
group experienced a signifi cant change in BMD 
over baseline during the study period [ 93 ]. 
Reports of more recent investigations record sim-
ilar results [ 94 ,  95 ].  

   Combined Oral Contraception: BMD 
Changes in Peri-/Postmenopausal 
Women 
 Most comparative studies of COC use among 
perimenopausal and postmenopausal women 
demonstrate protective effects on bone; older 
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reproductive age (greater than or equal to 40 
years) women using COCs tend to gain or pre-
serve BMD while nonusers experience typical 
age-related bone losses [ 96 – 104 ]. 

 A series of prospective cohort studies evalu-
ated BMD changes at various skeletal sites, 
including the spine, hip, heel, and radius, among 
oligomenorrheic perimenopausal women ran-
domized to COC (20–30 μg EE) and calcium, or 
calcium supplementation alone for up to 2 years 
[ 97 ,  98 ,  100 ,  101 ]. Two of these studies also 
included nonrandomized normally menstruating 
women of the same age for comparison [ 97 ,  101 ]. 
Across studies, signifi cant increases in BMD 
were noted in the oligomenorrheic COC users, 
while decreases were observed in the oligomen-
orrheic calcium users; BMD was stable in nor-
mally menstruating women using neither calcium 
nor COC. 

 Another study of similar design included oli-
gomenorrheic perimenopausal women between 
the ages of 40 and 49 years who were randomized 
to receive 1 of 3 COC formulations containing 
20 μg of EE and either levonorgestrel (LNG), 
desogestrel (DSG), or gestodene (GTD) [ 104 ]. 
Again, investigators included normally menstru-
ating women of similar age as a nonrandomized 
comparison group. Twenty women in each of the 
fi ve groups underwent BMD assessments at the 
lumbar spine at baseline and at 2 years. 
Oligomenorrheic women using any of the COC 
formulations were noted to have signifi cantly 
increased BMD (COC DSG : +2.3 %, COC LNG : 
+1.6 %, COC GTD : +1.0 %). BMD declined in oli-
gomenorrheic women taking calcium alone 
(−2.3 %); eumenorrheic women maintained their 
BMD during surveillance. 

 Several studies have evaluated the infl uence 
of past use of COC on BMD changes among 
postmenopausal women. A cohort of Danish 
women recruited within 6 months to 3 years of 
menopause underwent baseline determination 
of bone mineral content (BMC) in the forearm 
followed by quarterly assessments over 2 years 
and a fi nal measurement 12 years later; results 
were compared across women reporting ever 
use of COC (minimum 3 months) and never 

users [ 105 ]. At the completion of the study, the 
reported mean age of participants was 63 years. 
While ever users had higher BMC at baseline, 
no differences were noted after 12 years; previ-
ous lactation and parity did not affect results. 
The investigators also noted that past COC use 
tended to be associated with greater BMC loss 
compared with nonusers, but this difference was 
not statistically signifi cant. A number of cross-
sectional studies evaluating the effects of past 
COC use with exposures of varying duration 
found either increases or no difference in BMD 
compared to nonusers in women during and 
after menopause [ 106 – 110 ].  

   Other Combined Hormonal 
Contraception: BMD Changes 
 Very few studies have evaluated BMD changes 
associated with non-oral CHC, but existing evi-
dence suggests that effects are similar to COC 
[ 111 – 113 ]. A pilot study was designed to com-
pare differences in BMD among fi ve adolescent 
transdermal patch initiators, age- and ethnicity- 
matched to adolescents not using hormonal con-
traception. Gains in BMD were greater among 
nonusers at 6 and 12 months with signifi cant dif-
ferences at the spine at 6 months and hip at 12 
months after adjustment for multiple compari-
sons. Interpretation is limited by the small sam-
ple size [ 111 ]. 

 BMD does not vary much during use of the 
transdermal patch and contraceptive vaginal ring 
by adult premenopausal women. Forty women 
between the ages of 23 and 34 years were ran-
domized to start use of either the ring or patch 
and followed forward for 1 year; 20 healthy non-
users were also recruited as controls in this par-
tially randomized controlled trial. No differences 
in BMD were noted from baseline or across 
groups [ 112 ]. Also, no differences in BMD mea-
surements from baseline through 2 years of 
 follow- up were observed in new contraceptive 
vaginal ring users participating in a prospective 
cohort study performed in Chile and the 
Netherlands [ 113 ]. Nonusers in the cohort had 
gains in BMD, but differences between groups 
were within 1 SD.  

M. Dragoman et al.



297

   Fracture Risk Associated 
with Combined Hormonal 
Contraception 
 Studies of fracture risk associated with COC use 
have yielded inconsistent results. Most studies 
report no differences in risk among past COC 
users compared to never users, but some studies 
suggest mild protective or detrimental effects. No 
studies examine non-oral CHC and fracture 
incidence. 

 One of the best-designed studies tackling this 
issue to date reports no association between past 
COC use and risk for lifetime incident fractures 
[ 114 ]. The investigators performed a nested 
case–control study focused on Scottish partici-
pants in the Royal College of General 
Practitioners Oral Contraception Study. Over 
600 cases with incident fractures reported 
between the ages of 20 and 87 years were each 
age-matched to two controls without fracture or 
history of fracture. The investigators excluded 
potential cases with skull or rib fractures and 
women with multiple fractures because of their 
possible association with trauma; they also 
excluded women with cancer or previous frac-
ture. Ever users of COC did not have an increased 
risk for fracture compared to nonusers (adjusted 
OR: 1.05, 95 % CI, 0.86–1.29) in multivariable 
analyses adjusting for smoking, social class, par-
ity, and use of HT. Likewise, duration of COC 
use did not infl uence fracture risk (adjusted OR: 
1.23, 95 % CI, 0.22–7.02), and women in the 
sample reported using COC for a maximum of 
up to  approximately 15 years. Fracture risk 
increased slightly as time since last COC use 
increased (less than 5 years: OR 1.06, 95 % CI 
0.65–1.72; 5–9 years: OR 1.01, 95 % CI 0.62–
1.65; 10 or more years: OR 1.55, 95 % CI 1.03–2.33), 
suggesting a proximal protective effect. There 
were no signifi cant differences in fracture risk 
among ever and never users across age or frac-
ture sites. Other large, population-based studies 
have similarly found no overall association 
between COC use and any fracture as well as 
with duration of COC exposure and fracture risk 
[ 76 ,  115 – 117 ]. When considering the associa-
tion specifi cally between hip fractures and past 
COC use, studies report either no difference or 

decreased risks [ 118 – 120 ]. A case–control 
study from Sweden noted that postmenopausal 
hip fracture risk decreased as age at fi rst COC 
use increased in comparison to never users 
(age over 39 years at fi rst use: OR 0.69, 95 % 
CI 0.51–0.94) [ 118 ]. This fi nding correlates 
well with observed protective gains in BMD 
among perimenopausal COC users [ 96 – 104 ]. 

 In contrast, several other cohort studies have 
reported slightly increased risks for fractures 
among ever versus never users of any COC 
[ 121 – 123 ]. When adjusted for age, social class, 
parity, and smoking status, ever users in a UK 
study had a greater likelihood of any fracture 
compared to nonusers (adjusted RR 1.3, 95 % 
CI 1.08–1.34). In this same study, women 50 
years and older who used COC after age 35 had 
fracture rates similar to those of the same age 
who were never users [ 121 ]. Another study 
noted an increased relative risk for fracture with 
increasing duration of use (up to 97 months) 
when controlling for age (adjusted RR 1.2, 95 % 
CI 1.1–1.4) [ 122 ]. A large US cohort study 
noted no difference in fracture risk among ever 
versus never users of COC; further, women who 
used COCs for 5 years or less demonstrated 
slightly greater risk for fracture compared to 
women who used COCs for a longer duration 
and never users [ 123 ]. The analysis relied on 
self-report to ascertain COC use and fracture; 
there was potential for recall bias. More than 
half of reported spine fractures were poorly cor-
related with documentation in medical records. 
Moreover, fracture risk was not analyzed by age 
during COC use.    

    Combined Hormonal 
Contraception: Recommendations 

 The USMEC (79) gives COCs, patch, and ring a 
Category 1 rating for most reproductive age 
women (menarche up to 40 years), and a Category 
2 rating for perimenopausal women (40 years and 
older) (see Table  16.2 ). Safety concerns among 
older adult women primarily refl ect increasing 
risk for cardiovascular disease with increasing 
age rather than issues of bone health. 
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    Lactation and BMD 

 Postpartum breastfeeding offers a number of 
well-documented neonatal and maternal benefi ts 
in addition to providing a source of primary 
nutrition; a few examples include enhanced 
bonding, reductions in infant gastrointestinal 
and respiratory disorders, and reductions in 
maternal lifetime risk for breast and ovarian 
 cancers [ 124 ]. Acknowledging the public health 
advantages related to lactation, a number of 
strategies to support a woman’s choice to initiate 
and continue exclusive breastfeeding for optimal 
durations (a minimum of 6 months) have been 
endorsed [ 125 – 127 ]. 

 Elevated circulating levels of prolactin neces-
sary for lactation suppress ovulation by inhibit-
ing pulsatile secretion of GnRH from the 
hypothalamus, resulting in reduced endogenous 
estradiol production [ 128 ,  129 ]. After weaning, 
serum prolactin levels decline and estradiol 
increases, followed by return of normal ovarian 
activity and fi rst ovulation within 2 weeks to 1 
month [ 130 ]. To safely and effectively rely on 
lactational amenorrhea for contraception, the fol-
lowing criteria must be met: (1) amenorrhea; (2) 
fully or nearly fully breastfeeding; (3) less than 6 
months postpartum [ 131 ]. 

 The transient hypoestrogenic state associated 
with lactation is associated with declines in 
BMD of 4–6 % after 6 months compared with 

nonlactating postpartum women, a change simi-
lar to what is observed among DMPA users 
[ 132 ,  133 ] (Fig.  16.3a, b ). BMD recovers at 
least partially or completely with return of nor-
mal ovarian function [ 134 – 137 ]. Past breast-
feeding is typically not associated with risk for 
osteoporosis later in life, and may in fact be 
associated with protection [ 138 – 140 ]. In a 
cross-sectional study evaluating BMD in a con-
venience sample of postmenopausal women 49 
years and older presenting for DXA, women 
with a history of breastfeeding had higher BMD 
and lower prevalence of osteoporosis than 
women who had never breastfed [ 139 ].

        Other Medical Conditions That May 
Affect Bone Health 

 Secondary osteoporosis describes a condition 
where a drug, underlying disease, or defi ciency 
causes signifi cant impairment to bone health 
[ 141 ]. In particular, chronic glucocorticoid ther-
apy and conditions associated with prolonged 
immobilization and wheelchair confi nement have 
been linked to increased risks of osteoporosis and 
fragility fracture [ 142 ,  143 ]. 

 Bone health is among the safety consider-
ations to be discussed as part of the contraceptive 
decision-making process for women with coexis-
tent medical conditions that impair bone growth 
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  Fig. 16.3    ( a ) Mean percent change in BMD at lumbar spine 
among lactating women compared to nonlactating women 
through 24 weeks postpartum. ( b ) BMD recovery with 
weaning at 24 weeks postpartum among lactating women 

compared to BMD of nonlactating women through 48 weeks 
postpartum. Reprinted with permission from Kalkwarf HJ, 
Specker BL. Bone mineral loss during lactation and recovery 
after weaning. Obstet Gynecol 1995;86(1):26–32       
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and development. An example of a patient in 
which contraceptive decision making is compli-
cated is the woman with disabilities (e.g., spinal 
cord injury or cerebral palsy) associated with 
prolonged immobilization. Such women are at 
elevated risk for VTE as well as osteoporosis. For 
women with these disabilities, pregnancy and 
childbirth also pose extra risks. In addition, men-
strual hygiene represents an important concern. 
Women should be offered the full range of medi-
cally appropriate effective contraceptive options 
to support their fertility desires, and the risks and 
benefi ts of each method should be weighed 
against the maternal and fetal risks associated 
with unintended pregnancy. 

 Long-term use of systemic glucocorticoid 
therapy represents a common and potent risk 
factor for fractures, with a 30–50 % chance of 
fragility fracture during long-term systemic use 
[ 144 ]. Increased fracture risk has been associ-
ated with chronic use of prednisone doses as 
small as 2.5–3 mg/day; continuous treatment 
with 10 mg of prednisone daily for 90 days or 
longer has been associated with a sevenfold 
increased risk in hip fractures compared with 
unexposed individuals [ 145 ]. Among various 
indications, these medications are mainstays in 
treatment for persistent asthma and allergy 
symptoms, other autoimmune disease, and 
organ transplantation [ 142 ]. Glucocorticoid 
exposure is also associated with risk of insulin 
resistance and diabetes as well as an increased 
risk for VTE [ 146 ,  147 ]. While bone health rep-
resents an important consideration for repro-
ductive age women on chronic corticosteroids, 
the underlying condition necessitating gluco-
corticoid treatment along with other medication 
side effects should also be considered as part of 
the contraceptive decision-making process. Use 
of corticosteroids does not in itself contraindi-
cate the use of any hormonal contraceptive 
method. Given that unintended pregnancy may 
exacerbate any or all of these concerns as well 
as their risks to fetal growth and development, 
women should be offered the most effective 
form of contraception available after careful 
consideration of the relative risks and benefi ts 
of each method.  

    Interventions to Promote Bone 
Health Among Hormonal 
Contraceptive Users 

 All reproductive age women, including those 
using hormonal contraception, should be advised 
on measures to support bone health. Ensuring 
adequate nutrition, suffi cient calcium and vita-
min D intake, and regular weight-bearing exer-
cise is important for adolescents and women of 
all ages to reduce lifetime risk for osteoporosis 
[ 148 ,  149 ]. The recommended daily require-
ments for calcium and vitamin D vary by age and 
are informed by metabolic needs associated with 
normal bone growth and development across the 
life cycle [ 150 ]. Avoidance of smoking and 
excessive alcohol use also promotes bone health. 
Of note, regular long-term coffee exposure does 
not appear to increase risk for fracture later in life 
[ 151 ,  152 ]. Women with various medical condi-
tions at risk for impaired skeletal health may 
require additional calcium and vitamin D supple-
mentation, surveillance, and lifestyle modifi ca-
tions to prevent osteoporosis and fractures [ 153 ]. 

 While healthy lifestyle choices may not neces-
sarily curtail observed changes in BMD described 
among DMPA and other hormonal contraceptive 
users, there is value in promoting them as part of 
general health maintenance. Most American 
adults report inadequate calcium and vitamin D 
intake, with female adolescents reporting the 
lowest levels of all [ 154 ]. Less than half of adults 
and one-third of adolescents in the United States 
meet minimum criteria for adequate physical 
activity [ 155 ,  156 ]. 

 Limited evidence demonstrates that low-dose 
estrogen or calcium supplementation provided to 
adolescent and adult DMPA users may limit bone 
loss during use [ 23 ,  46 ,  157 ]. The skeletal health 
impact of long-term estrogen supplementation in 
DMPA users has not been evaluated. The Society 
for Adolescent Medicine (SAM) recommends 
1,300 mg calcium, 400 IU vitamin D supplemen-
tation, and exercise daily to all adolescents 
receiving DMPA [ 158 ]. The American Congress 
of Obstetricians and Gynecologists (ACOG) 
states that DMPA can be provided to women 
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without requiring additional interventions, aside 
from routine preventive care [ 159 ]. 

 A warning from the U.S. Food and Drug 
Administration (FDA) added to DMPA’s labeling 
in 2004 suggests that BMD assessment may be 
appropriate for women considering long-term 
use of injectable contraception (see DMPA pack-
age label). In contrast with this guidance, data 
demonstrate that adolescent and adult DMPA 
users do not benefi t from BMD assessments, with 
DXA or any other modality, before, during, or 
after use, regardless of duration [ 160 ]. No exist-
ing recommendations specify requirements for 
routine BMD screening of adolescent or pre-
menopausal adult women based on DMPA expo-
sure alone [ 32 ,  161 – 163 ]; furthermore, ACOG, 
the World Health Organization (WHO), and the 
Society of Obstetrics and Gynecology of Canada 
(SOGC) explicitly do not support routine BMD 
testing in DMPA users [ 159 ,  164 ].  

    Conclusion 

 Of all hormonal contraceptive methods, DMPA 
exerts the most pronounced effects on BMD, his-
torically prompting the FDA to issue a black box 
warning in 2004 cautioning providers about long- 
term use of the method (more than 2 years) and 
recommending BMD evaluation with long-term 
use. In contrast to the alarm generated by the 
FDA warning, current evidence suggests that any 
observed decreases in BMD among DMPA users 
are typically within 1 SD of nonusers, transient, 
partially, or completely reversible, and associated 
with no elevation in subsequent risk of fracture. 
Various international and national professional 
organizations engaged in norm setting for repro-
ductive health have questioned the FDA position 
and issued statements endorsing DMPA as an 
important contraceptive option for adolescents 
and women. Universally, these organizations 
(WHO, CDC, ACOG, SAM, SOGC) recognize 
that the benefi ts of DMPA use generally out-
weigh the mostly theoretical concerns about skel-
etal health, and that DMPA initiation and 
continuation should not be restricted [ 79 ,  158 , 
 159 ,  164 – 166 ]. 

 Other progestin-only and combined hormonal 
contraception appear to exert minimal impacts on 
skeletal health. Declines in BMD with lactation 
partially or completely recover after weaning, 
and lactation may be protective against future 
osteoporosis and fracture. Women with medical 
conditions or taking medications that alter bone 
health merit an individualized approach to con-
traceptive decision making in which benefi ts and 
risks of different methods are thoughtfully 
weighed. Regardless of contraceptive use, all 
women benefi t from good nutrition, suffi cient 
calcium and vitamin D intake, and regular physi-
cal exercise to insure healthy bones during their 
lifetime.     
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        Systemic lupus erythematosus (SLE) and rheu-
matoid arthritis (RA) are two of the most com-
mon rheumatologic diseases diagnosed in 
women. Both SLE and RA are frequently diag-
nosed in women of reproductive age and have 
signifi cant implications for pregnancy, particu-
larly if pregnancy occurs during periods of dis-
ease activity, major organ involvement, or while 
on teratogenic treatments. With improved knowl-
edge of the risks of pregnancy, improved thera-
peutic modalities, and careful multidisciplinary 
monitoring, women with rheumatologic condi-
tions can now have successful pregnancies. 
However, timing of pregnancy is critical to ensure 
the best possible outcomes, making preconcep-
tional counseling and appropriate contraceptive 
options essential. In addition, women with rheu-
matologic disease, just like all other women, 
should have the ability to decide when and if 
to have children based on their own personal 
 considerations, including health concerns. 

 Use of contraceptive methods in these condi-
tions, particularly for SLE, has been controver-
sial in the past, due to concerns regarding 
potential worsening of disease activity, increased 
risk for cardiovascular complications, or infec-
tion with certain methods in the setting of immu-
nosuppressive treatment. The World Health 
Organization (WHO) added SLE to the condi-
tions included in the Medical Eligibility Criteria 
for Contraceptive Use (MEC) in the fourth edi-
tion, published in 2010 [ 1 ], and RA was added as 
a new condition specifi c to the United States 
(US) context in the Centers for Disease Control 
and Prevention’ (CDC) US adaptation of the 
MEC (USMEC) later that year [ 2 ]. In this chap-
ter, the evidence and theoretical considerations 
behind these new recommendations will be pre-
sented along with recommendations for future 
research where gaps in our knowledge still exist. 

    Background on SLE and RA 

 Systemic lupus erythematosus is a complex, 
autoimmune disease characterized by pathogenic 
autoantibody formation, immune complex depo-
sition, and multiple organ system involvement 
resulting in protean clinical manifestations. The 
disease can range from mild forms, with only 
skin disease and joint involvement, to severe neu-
rological, renal, hematologic, pulmonary, and 
cardiac manifestations which can be life- 
threatening and with a variable disease course. 
Sixty-fi ve percent of patients with SLE have 
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 disease onset between the ages of 16 and 55 [ 3 ]. 
Twenty percent present before age 16 [ 4 ], and 
15 % after the age 55 [ 5 ]. The reported preva-
lence rates of SLE in the population generally 
range from 20 to 70 per 100,000 [ 6 ]. 

 Like SLE, RA is a chronic systemic autoim-
mune disorder in which complex genetic factors 
and environmental stimuli lead to synovial 
infl ammation, which results in joint damage, 
deformities, and ultimately disability, and may 
shorten life-span [ 7 ,  8 ]. Patients with RA can also 
suffer from signifi cant organ involvement leading 
to anemia, fatigue, skin nodules, neuropathy, 
ocular disease, splenomegaly, vasculitis, and 
pleuropericarditis [ 9 ]. Rheumatoid arthritis 
affects approximately 0.5–1 % of the population 
[ 10 ]. An estimated 1.3 million adults in the US 
have RA, with an estimated prevalence in women 
2–3 times higher than men [ 11 ].  

    Classifi cation Criteria 

 Classifi cation criteria have been established for 
both SLE and RA. In 2012, the Systemic Lupus 
International Collaborating Clinics (SLICC) 
group revised and validated the American College 
of Rheumatology (ACR) SLE classifi cation crite-
ria [ 12 ]. SLE is diagnosed if the patient satisfi es 
four of the clinical and immunologic criteria used 
in the SLICC classifi cation system, including at 
least one clinical and one immunologic criterion, 
or if he or she has biopsy-proven nephritis com-
patible with SLE in the presence of antinuclear 
antibodies (ANAs) or anti-double-stranded 
DNA (anti-dsDNA) antibodies (Table  17.1 ) [ 12 ]. 
Clinical criteria include oral ulcers, acute and 
chronic cutaneous lupus, nonscarring alopecia, 
synovitis, serositis, hemolytic anemia, leucope-
nia or lymphopenia, thrombocytopenia, renal and 
neurologic involvement [ 12 ]. Immunologic crite-
ria include the presence of the following: ANA, 
anti-dsDNA antibodies, anti-Smith antibodies, 
antiphospholipid antibodies, positive Direct 
Coombs test, or low complement levels [ 12 ].

   In 2010, the American College of 
Rheumatology (ACR) and the European League 
Against Rheumatism (EULAR) revised the 

 classifi cation criteria for RA emphasizing char-
acteristics that emerge early in the disease course 
for the purpose of classifying newly presenting 
patients with RA [ 13 ]. In the absence of an alter-
native diagnosis that better explains the synovitis, 
classifi cation as defi nitive RA is based on the 
confi rmed presence of synovitis in at least one 
joint and achievement of a total score of 6 or 

   Table 17.1    Classifi cation criteria for systemic lupus 
erythematosus a    

  Clinical criteria  
 Acute cutaneous lupus 
 Chronic cutaneous lupus 
 Oral ulcers (palate, buccal, or tongue) OR nasal ulcers 
 Nonscarring alopecia 
 Synovitis involving two or more joints 
 Serositis—pleural or pericardial 
 Renal—urine protein to creatinine ratio or 24 h urine 
protein representing 500 mg protein/24 h OR red blood 
cell casts 
 Neurologic—seizures, psychosis, mononeuritis 
multiplex, myelitis, peripheral or cranial neuropathy, 
acute confusional state 
 Hemolytic anemia 
 Leukopenia <4,000/mm 3  at least once OR lymphopenia 
<1,000/mm 3  at least once 
 Thrombocytopenia <100,000/mm 3  at least once 
  Immunologic criteria  
 ANA level above laboratory reference range 
 Anti-dsDNA antibody level above laboratory reference 
range (or twofold the reference range if tested by ELISA) 
 Anti-Sm: presence of antibody to Sm nuclear antigen 
 Antiphospholipid antibody positivity as determined by 
any of the following: 
 • Positive test result for lupus anticoagulant 
 • False-positive test result for rapid plasma regain 
 • Medium- or high-titer anticardiolipin antibody level 

(IgA, IgG, or IgM) 
 • Positive test result for anti-β2 glycoprotein I (IgA, 

IgG, or IgM) 
 Low complement: low C3, C4, or CH50 
 Direct Coombs’ test in the absence of hemolytic anemia 

   ANA  antinuclear antibody,  anti-dsDNA  anti-double- 
stranded DNA,  ELISA  enzyme-linked immunosorbent 
assay,  Ig  immunoglobulin 
  a Adapted from the Systemic Lupus International 
Collaborating Clinics (SLICC) classifi cation system, 
2012 [ 12 ]. SLE is diagnosed if the patient satisfi es 4 of the 
clinical and immunologic criteria used in the SLICC clas-
sifi cation system, including at least one clinical and one 
immunologic criterion, or if he or she has biopsy-proven 
nephritis compatible with SLE in the presence of ANAs or 
anti-dsDNA antibodies. Criteria are cumulative and need 
not be present concurrently  
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greater out of a possible score of 10 from the 
individual scores in four domains: number and 
site of involved joints, serologic abnormality, 
elevated acute-phase response, and symptom 
duration (Table  17.2 ) [ 13 ].

       Cardiovascular Complications 

 Women with SLE and RA are at increased risk of 
cardiovascular disease (CVD). Premature athero-
sclerosis is a major comorbid condition in 
patients with SLE. Although with improved treat-
ment the overall mortality in SLE has decreased, 
CVD remains a leading cause of death [ 14 ]. 
Young women with SLE have an estimated 
50-fold increased risk of myocardial infarction 
compared with age- and sex-matched controls 
[ 15 ]. While SLE patients are subject to the same 
traditional risk factors as the general population, 

these factors do not adequately account for the 
signifi cantly increased level of cardiovascular 
disease seen in SLE patients [ 16 ]. SLE-specifi c 
risk factors such as current disease activity, dose 
of corticosteroid, renal activity, and presence of 
lupus anticoagulant or anti-double-stranded DNA 
have also been implicated in the development of 
CVD [ 17 ]. 

 Over the last two decades there has also been 
increasing evidence regarding CVD in RA 
patients. The prevalence of CVD in patients with 
RA is as high as in patients with type 2 diabetes 
mellitus [ 18 ], and patients with RA have a 1.5- to 
2.0-fold increase in the risk of developing heart 
failure compared with healthy controls [ 19 ]. In 
RA, the risk of experiencing a cardiovascular 
event such as myocardial infarction or stroke is 
3–4 times greater in women of reproductive age 
with RA compared to those without [ 20 ]. Risk 
factors such as dyslipidemia, hypertension, smok-
ing, and obesity have been found in patients with 
RA in a similar frequency as in the general popu-
lation [ 20 ,  21 ]. Although these risk factors con-
tribute to the development of atherosclerosis in 
RA, their presence alone does not fully explain 
the increased CVD risk in RA patients [ 22 ,  23 ]. 
Since atherosclerosis is an infl ammatory disease, 
the increased infl ammatory state of patients with 
RA has been implicated in the increased CVD 
risk [ 24 ]. Other factors that are specifi c to RA, 
such as rheumatoid factor (RF) and anti-cyclic 
citrullinated peptide CCP positivity, joint ero-
sions, extra-articular RA, joint damage, and phys-
ical inactivity have also been linked to the 
development of premature atherosclerosis in this 
condition [ 23 ]. Women with RA who are anti- 
CCP positive have been shown to have substantial 
excess mortality among postmenopausal women 
that is not explained by measured risk factors 
such as age, RF and ANA positivity, or use of RA 
treatment [ 25 ]. Lastly, CVD is frequently under-
treated in patients with chronic diseases such as 
RA, which may also play a role in the increased 
risk of CVD in RA patients [ 18 ]. Some of the rea-
sons for under treatment of CVD risk factors in 
RA may include patients’ resistance to additional 
treatments and limited time during clinic visits for 
patients with complicated medical histories. 

   Table 17.2    Classifi cation criteria for rheumatoid arthritis a    

 Classifi cation criteria b   Score 

 A. Joint involvement 
 1 large joint  0 
 2–10 large joints  1 
 1–3 small joints (with or without involvement 
of large joints) 

 2 

 4–10 small joints (with or without involvement 
of large joints) 

 3 

 >10 joints (at least one small joint)  5 
 B. Serology (at least one test result is needed for 

classifi cation) 
 Negative RF AND negative anti-CCP  0 
 Low-positive RF OR low-positive anti-CCP  2 
 High-positive RF OR high-positive anti-CCP  3 

 C. Acute-phase reactants (at least one test result is 
needed for classifi cation) 
 Normal CRP AND normal ESR  0 
 Abnormal CRP OR abnormal ESR  1 

 D. Duration of symptoms 
 <6 weeks  0 
  > 6 weeks  1 

   RF  rheumatoid factor,  CCP  cyclic citrullinated peptide, 
 CRP  c-reactive protein,  ESR  erythrocyte sedimentation rate 
  a Adapted from the 2010 American College of 
Rheumatology/European League Against Rheumatism 
classifi cation criteria for rheumatoid arthritis [ 13 ] 
  b Add score of categories A–D; a score of ≥6/10 is needed 
for classifi cation of a patient as having defi nite RA  
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There may also be the perception that patients 
with reduced life expectancy may not benefi t 
enough from preventive therapy [ 26 ].  

    Thromboembolism 

 Patients with SLE have an increased risk of arte-
rial and venous thrombosis compared with the 
general population, with thrombosis being a 
major cause of death among SLE patients [ 27 ]. 
This risk for thromboembolism is further 
increased by the presence of persistently positive 
antiphospholipid antibodies [ 28 ,  29 ]. The risk of 
venous thromboembolism also appears to be 
increased two- to threefold in patients with RA 
compared with the general population [ 30 ,  31 ].  

    Antiphospholipid Antibodies 
and the Antiphospholipid 
Syndrome in Patients with SLE 

 Antiphospholipid syndrome (APS) is a disorder 
characterized by vascular thrombosis or poor 
pregnancy outcomes in the presence of antiphos-
pholipid antibodies (aPLs) (Table  17.3 ). 
Antiphospholipid antibodies can be detected in 
about 1–5 % of asymptomatic healthy patients 
[ 32 ]. In SLE patients, about 40 % will have aPLs, 
though less than 40 % of these will have a throm-
botic event [ 33 ]. These antibodies can also be 
found in patients with other rheumatic diseases, 
infections, malignancies, and with use of certain 
medications.

   The revised Sapporo classifi cation is used for 
the diagnosis of APS [ 34 ]. The criteria for diag-
nosis of APS specify both clinical and laboratory 
abnormalities. Clinical criteria include vascular 
thrombosis in any soft tissue or organ, or compli-
cations of pregnancy. Laboratory abnormalities 
may include elevated anticardiolipin (aCL) or 
anti-β-2 glycoprotein-I (anti-β-2 GPI) antibody 
titers by immunoassay, or detection of lupus 
 anticoagulant (LA) by coagulation assays. The 
presence of these aPLs can be transient and 
could lead to misclassifi cation. Therefore, clas-
sifi cation of APS requires the persistence (at least 

12 weeks apart) of aPLs and the clinical event 
and positive laboratory test should not be longer 
than 5 years apart (see Chap.   12    ). 

   Table 17.3    Revised classifi cation criteria for antiphos-
pholipid syndrome a    

  Clinical criteria  b  
 1. Vascular thrombosis 

 One or more clinical episodes of arterial, venous, 
or small vessel thrombosis, in any tissue or organ. 
Thrombosis must be confi rmed by objective validated 
criteria (i.e., unequivocal fi ndings of appropriate 
imaging studies or histopathology). For histopathologic 
confi rmation, thrombosis should be present without 
signifi cant evidence of infl ammation in the vessel wall 

 2. Pregnancy morbidity 
 (a) One or more unexplained deaths of a 

morphologically normal fetus at or beyond the 
tenth week of gestation, with normal fetal 
morphology documented by ultrasound or by 
direct examination of the fetus, or 

 (b) One or more premature births of a morphologically 
normal neonate before the 34th week of gestation 
because of: (1) eclampsia or severe preeclampsia 
defi ned according to standard defi nitions , or 
(2) recognized features of placental insuffi ciency, or 

 (c) Three or more unexplained consecutive 
spontaneous abortions before the tenth week of 
gestation, with maternal anatomic or hormonal 
abnormalities and paternal and maternal 
chromosomal causes excluded 

  Laboratory criteria  b  
 One of the following 
 1.  Lupus anticoagulant (LA)  present in plasma, on two 

or more occasions at least 12 weeks apart, detected 
according to the guidelines of the International 
Society on Thrombosis and Haemostasis (Scientifi c 
Subcommittee on LAs/phospholipid-dependent 
antibodies) 

 2.  Anticardiolipin (aCL)  antibody of IgG and/or IgM 
isotype in serum or plasma, present in medium or 
high titer (i.e., >40 GPL or MPL, or >the 99th 
percentile), on two or more occasions, at least 12 
weeks apart, measured by a standardized ELISA 

 3.  Anti-β-2 glycoprotein-I antibody (anti-β-2-GPI)  of 
IgG and/or IgM isotype in serum or plasma (in titer > 
the 99th percentile), present on two or more occasions, 
at least 12 weeks apart, measured by a standardized 
ELISA, according to recommended procedures 

   MPL  IgM phospholipid units,  GPL  IgG phospholipid units 
  a Adapted from International consensus statement on an 
update of the classifi cation criteria for defi nite antiphos-
pholipid syndrome (APS) [ 34 ] 
  b Antiphospholipid antibody syndrome (APS) is present if 
at least one of the clinical criteria and one of the laboratory 
criteria that follow are met  
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 Several studies have documented the clinical 
differences between primary APS and APS in 
women with SLE. In a European multisite study 
cohort of 1,000 patients with APS, deep venous 
thrombosis (DVT) was the most common pre-
senting event. Primary APS patients were similar 
to APS patients with SLE, except that patients 
with APS associated with SLE had more arthritis, 
livedo reticularis, thrombocytopenia, and leuco-
penia [ 35 ]. In a cross-sectional study of consecu-
tive patients in the Hopkins Lupus Center, in a 
total of 122 patients (84 % female, 74 % 
Caucasian) the prevalence of arterial thrombosis, 
venous thrombosis, and fetal loss was higher in 
APS associated with SLE than in primary APS 
(28 vs. 11 %, 36 vs. 10 %, and 29 vs. 10 %, 
respectively) [ 36 ].  

    Pregnancy in SLE and RA 

 Pregnancy in patients with SLE may be associ-
ated with several complications including mater-
nal, obstetrical, and fetal complications. These 
pregnancies have higher rates of preterm delivery 
and decreased rates of live births, with almost 
one quarter of pregnancies in SLE patients result-
ing in pregnancy loss, defi ned in most studies to 
include spontaneous abortion and stillbirth [ 37 –
 40 ]. More severe clinical manifestations of SLE 
such as active lupus nephritis may result in even 
higher percentage of fetal loss: 52 % compared 
with 11 % fetal loss in women with inactive lupus 
nephritis [ 41 ]. Due to the unpredictable nature of 
the disease and the increased risk of the disease 
fl aring up during pregnancy, women with SLE 
had previously been advised to avoid pregnancy. 

 Women with SLE may experience uncompli-
cated pregnancies, provided they are able to opti-
mally time the pregnancy. Several studies have 
shown that planned pregnancies in SLE patients 
have signifi cantly better outcomes than unplanned 
ones [ 37 ,  42 – 44 ]. The prognosis for both mother 
and child is better when SLE is in remission; 
therefore, patients considering having children 
should be in remission or in a state of low disease 

activity and on stable medication for at least 6 
months before conception. Preconception man-
agement is crucial to help women achieve a 
period of disease remission before pregnancy as 
well as to allow adjustment of therapy as all non- 
glucocorticoid immunosuppressive medications 
used to treat SLE (including methotrexate, myco-
phenolate mofetil, azathioprine, cyclosporine, 
tacrolimus, lefl unomide, and cyclophosphamide) 
are teratogenic. Therefore, contraception is cru-
cial at certain stages of disease and during immu-
nosuppressive therapy that confers a risk to the 
developing fetus during pregnancy. 

 Women with APS and APS associated with 
SLE are prone to arterial as well as venous throm-
bosis and pregnancy itself is a procoagulant state. 
In APS pregnancies, there is an increased inci-
dence of early onset preeclampsia, uteroplacental 
insuffi ciency causing intrauterine growth restric-
tion (IUGR), placental abruption, and premature 
delivery. Recurrent fetal loss is more common in 
women with APS than in other women, and 
40–50 % of these losses occur in the second and 
third trimesters [ 45 ]. The overall rate of live 
births in women with APS treated with heparin 
and aspirin is estimated to be 70 % [ 46 ]. In one 
study, women with APS during pregnancy had 
more than three times as many perinatal deaths as 
women without APS (20 % with APS vs. 6 % 
without APS) despite treatment with heparin and 
aspirin in the majority of the APS patients [ 37 ]. 

 Pregnancy generally diminishes or eliminates 
symptoms in most patients with RA, though 
symptoms recur in up to 90 % of women after 
delivery [ 47 ]. Certain treatments for RA, such as 
methotrexate, are teratogenic. Women are advised 
to discontinue methotrexate at least 3 months 
prior to trying to conceive. Other common medi-
cations taken by women with RA include tumor 
necrosis factor inhibitors. Two of these (infl ix-
imab and adalimumab) are known to cross the 
placenta, but the risk to the developing fetus has 
been shown to be decreased when discontinued by 
the end of the second trimester. If clinically indi-
cated, certolizumab can be used throughout preg-
nancy due to its minimal placental transfer [ 48 ].  
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    Contraception in Women with SLE 
and RA 

 Previously, women with SLE have been discour-
aged from using hormonal methods of contracep-
tion primarily due to the concerns regarding 
increased disease activity and thrombosis [ 49 ,  50 ]. 
In addition, as noted above, people with SLE are 
at increased risk for cardiovascular diseases, such 
as atherosclerosis and hypertension. The possible 
presence of these concomitant conditions, which 
can impact the safety of contraceptive methods, 
must also be taken into account when helping a 
woman with SLE choose an appropriate contra-
ceptive method. However, there is growing evi-
dence that carefully planning for pregnancy to 
occur during times of disease quiescence improves 
maternal and fetal health outcomes. This further 
highlights the importance of counseling patients 
with SLE about contraception. 

 There are also concerns regarding the use of 
contraception in patients with RA. One of the 
concerns is the theoretical risk of infection with 
the use of an intrauterine device (IUD) particu-
larly if a woman is on immunosuppressive treat-
ments [ 51 – 53 ]. Given that bone loss is a serious 
complication of RA, there is also a concern 
regarding the effect of certain hormonal contra-
ceptives on bone. Lastly, methods of contracep-
tion requiring self-insertion, like the contraceptive 
vaginal ring, may pose a problem to women who 
have joint deformities. 

 In the literature, women with serious medical 
conditions have been shown to receive less con-
traceptive counseling than women without 
chronic diseases [ 54 – 56 ]. In addition, they may 
be counseled against use of contraception, par-
ticularly hormonal contraception, because of 
concerns about the safety of these methods with-
out consideration of the alternative risks of 
pregnancy. 

 In 2007, a cross-sectional survey of women 
with SLE in a referral clinic in the US found 55 % 
of women at risk for unintended pregnancy (not 
pregnant or trying to become pregnant and not 
using female or male sterilization for contracep-
tion) reported at least one occasion of unprotected 

intercourse in the previous 3 months with 23 % 
overall reporting having unprotected sex “most of 
the time” [ 57 ]. The most commonly used forms 
of contraception in this population were barrier 
methods (condoms 46 %, diaphragm 1 %), with 
low use of IUDs (4 %). This degree of IUD use is 
only slightly greater than the proportion of 
women in the US overall using IUDs for contra-
ception in 2007 (3.5 %) [ 58 ]. No women surveyed 
reported the use of contraceptive implants or 
emergency contraception, while 24 % reported 
use of combined hormonal contraception (CHC). 

    Evidence on Safety of Contraceptive 
Use by Women with SLE and RA 

    Disease Activity 
 One of the main concerns for women with SLE 
using hormonal contraceptives has been disease 
activity. The high female-to-male ratio of patients 
with SLE during childbearing years has impli-
cated estrogen in the development, and perhaps 
worsening, of SLE. In 2005, two randomized 
controlled trials were published which evaluated 
whether use of combined oral contraceptives 
(COCs) was associated with worsening SLE dis-
ease [ 59 ]. A single-blind, non-placebo, random-
ized controlled trial (RCT) from Mexico, 
randomized 54 women with SLE to COCs (30 μg 
ethinyl estradiol and 150 μg levonorgestrel), 54 
to progestin-only pills (POPs, 30 μg levonorg-
estrel), and 54 to the copper (CuT380A) IUD 
[ 59 ]. There was no difference in global disease 
activity measured by the Systemic Lupus 
Erythematosus Disease Activity Index (SLEDAI) 
at any of the follow-up points in any of the groups 
over 1 year, including a separate analysis of 
patients with active disease at baseline. The prob-
ability of any fl are or severe fl ares was not differ-
ent among the three groups. 

 The second RCT (SELENA trial) was a double- 
blind, randomized, placebo controlled trial in 
which 183 women with inactive (76 %) or stable 
active (24 %) SLE were randomly assigned to 
receive either COCs (triphasic ethinyl estradiol at 
a dose of 35 μg plus norethindrone at a dose of 
0.5–1 mg for 12 cycles of 28 days each; 91 women) 
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or placebo (92 women) [ 60 ]. Subjects were 
excluded if they had diastolic blood pressure of 
more than 95 mmHg or systolic blood pressure of 
more than 145 mmHg on three determinations; a 
history of spontaneous DVT, arterial thrombosis, 
or pulmonary embolus; the presence of immuno-
globulin (Ig) G, IgM, or IgA anticardiolipin anti-
bodies (more than 40 IgG phospholipid units, 40 
IgM phospholipid units, or 50 IgA phospholipid 
units, respectively), a demonstration of lupus anti-
coagulant by the dilute Russell’s viper-venom 
time test, or both; or any other contraindication to 
CHCs [ 60 ]. 

 The occurrence of a severe fl are was infre-
quent in both groups: 7 of 91 subjects in the COC 
group (7.7 %) and 7 of 92 subjects in the placebo 
group (7.6 %) [ 60 ]. The 12-month severe fl are 
rate was not different between the two groups, 
nor were any other measures of disease severity. 
While neither of these trials included women 
with very severe disease, the results indicate that 
at least for women with inactive or stable active 
disease, use of hormonal contraceptives does not 
seem to worsen disease activity. In addition, 
women in these studies were not excluded if they 
had severe disease in the past, even with renal 
involvement, as long as they were stable or had 
inactive disease at the time of enrollment. 

 Given that RA symptoms improve or disap-
pear during pregnancy in nearly all women with 
RA, various studies have investigated the use of 
various COCs on disease activity in women with 
RA. Limited data suggest that COCs do not 
worsen disease activity in RA and may reduce 
symptoms, such as number of swollen joints in 
some patients [ 61 ]. Only one study has specifi -
cally evaluated disease activity during use of 
progestin-only therapy in women with RA. This 
was a non-comparative study to evaluate the 
potential effect of oral progesterone, 200–500 mg 
daily, on disease activity. This dose was chosen 
to mimic progesterone levels during pregnancy 
during which time many women experience a 
reduction in RA symptoms. However, there 
was no statistically signifi cant difference in 
objective measurement of disease activity with 
this treatment [ 62 ].  

   Thromboembolism 
 Very few studies have evaluated hormonal contra-
ceptive use and risk of thromboembolism in 
women with rheumatologic diseases. A case–con-
trol study of 157 participants (including 131 
women) with positive aPLs (79 % of whom also 
had SLE) found a trend toward increased risk of 
thrombosis, particularly arterial in those with 
reported use of oral contraceptives (not specifi ed 
whether COC or POP) [ 63 ]. None of the values 
were statistically signifi cant but the study was not 
powered to look at this exposure. In a prospective 
cohort study of 65 women with SLE and positive 
aPLs, all women with a “history” of oral contra-
ceptive (OC) use ( n  = 3, not specifi ed whether 
COC or POP and not specifi ed whether any were 
current users) developed a thrombotic event 
whereas only 23 of the 62 women without history 
of OC use developed a thrombotic event [ 64 ]. In 
the SELENA trial [ 60 ], subjects were excluded if 
they had a history of thrombosis or the presence of 
IgG, IgM, or IgA anticardiolipin antibodies (more 
than 40 IgG phospholipid units, 40 IgM phospho-
lipid units, or 50 IgA phospholipid units), a dem-
onstration of lupus anticoagulant by the dilute 
Russell’s viper-venom time test, or both. In the 
group that was randomized to receive COCs, there 
was one DVT and one clotted graft; in the placebo 
group, there was one DVT, one ocular thrombosis, 
and one superfi cial thrombophlebitis. 

 While it is certain that progestin-only methods 
don’t carry the same risk of thromboembolism as 
do methods containing estrogen, whether there is 
no risk or simply a lower risk of thromboembo-
lism with progestin-only methods is not as clear. 
A recent meta-analysis of eight observational tri-
als found that evidence on risk of thromboembo-
lism with use of progestin-only methods was 
limited [ 65 ]. There appeared to be no increased 
risk with POPs or the levonorgestrel IUD, but 
that there may be an increased risk with progestin- 
only injectables. In the randomized trial by 
Sanchez-Guerrero et al., there were four episodes 
of thromboembolism, two in the COC group and 
two in the POP group, with none in the group 
assigned to the copper IUD [ 56 ]. All four of these 
patients were reported to have positive aPLs. 
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The incidence of thromboembolism was there-
fore 4.75/100 women-years in the COC group 
and 5.44/100 women-years in the POP group. 
This study was not powered to detect a difference 
in the outcome of thromboembolism between the 
groups. An additional cohort study evaluated the 
use of two progestin-only compounds by women 
with SLE: chlormadinone acetate (CMA) and 
cyproterone acetate (CPA) [ 66 ]. These medica-
tions are not labeled for use as contraceptives but 
are available and used for this purpose in France. 
Four patients in the study developed a venous or 
arterial thromboembolism: one deep vein throm-
bosis, one myocardial infarction, one peripheral 
arterial thrombosis, and one patient developed 
skin necrosis due to microthrombosis in the legs. 
All four patients were in the group treated with 
CPA. The incidence of venous thromboembolism 
was 33.5/100 women-years and the incidence of 
arterial thromboembolism was 67.3/100 women- 
years in women treated with CPA. However, the 
women in this study were a high risk for throm-
boembolic events. Nearly 30 % of the patients in 
the study had detectable aPLs, including 15 
women with a history of venous thrombosis. In 
addition, nine patients in the study had a history 
of arterial thrombosis or myocardial infarction. 
Three out of the four patients who developed 
venous or arterial thrombosis in this study had 
other signifi cant risk factors including prior 
thrombosis, obesity, smoking, and elevated aPLs. 
No venous or arterial thrombosis occurred with 
CMA use. Though the overall incidence of vas-
cular events in the group who received CPA was 
not more than expected for these high-risk 
women, the fact that no women in the CMA 
group developed vascular complications may be 
due to the fact that CMA was only given to 
women in the study if they had not had a disease 
fl are within the last year or if they developed side 
effects such as break-through bleeding with 
CPA. Therefore, women who received CPA in 
this study had more active disease at baseline and 
thus may have been at increased risk for vascular 
complications. Per the authors, the decision to 
start therapy with CPA for patients with more 
active disease was based on the fact that CPA has 
stronger antigonadotropic activity than CMA and 

therefore may lead to a greater hypoestrogenic 
state that might be more benefi cial in women 
with more severe disease.  

   Immunosuppression and IUDs 
 Many patients with RA and SLE take immuno-
suppressive drugs. Women and their providers 
may be concerned about the risk of infection with 
IUD insertion if immunosuppressant medications 
are prescribed. It is reassuring that studies in 
women with other types of immunocompromised 
states, such as HIV, have not shown an increased 
risk of pelvic infection with IUD use [ 51 ,  53 ]. 
There is minimal evidence on use of IUDs by 
women with rheumatologic disease. No pelvic 
infections were seen in the 54 women with SLE 
who were randomized to receive the copper IUD 
(Cu-IUD) in the Sanchez-Guerrero trial [ 59 ]. 
There was a nonsignifi cant trend toward infection 
in this group that was presented in the study man-
uscript but this included two episodes of menin-
gitis, two episodes of leg cellulitis, and one 
episode of herpes zoster. None of these infections 
are likely to have been due to the insertion or use 
of the IUD. In a secondary analysis of a retro-
spective cohort study, there were no pelvic infec-
tions during the use of the IUD in 28 women who 
had either a copper or copper and silver contain-
ing IUD inserted after the diagnosis of SLE [ 67 ].  

   Hormonal Contraception and Bone 
Health 
 Women with SLE or RA are at increased risk for 
osteoporosis, fractures, or avascular necrosis of 
bone, either from the disease itself or from long- 
term use of corticosteroid medication [ 68 – 70 ]. 
Therefore, the impact of hormonal contraception, 
particularly depot medroxyprogesterone acetate 
(DMPA) injectable contraception, on bone is a 
concern with use of these methods. 

 A prospective cohort study evaluated muscu-
loskeletal complications among 407 women with 
SLE [ 68 ]. OC (not specifi ed whether COC or 
POP) use was associated with decreased risk (OR 
0.48, 95 % CI 0.28–0.81) of musculoskeletal 
damage in this study (defi ned as muscular atro-
phy or weakness, deforming arthritis, osteoporo-
sis with fracture or vertebral collapse, avascular 
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necrosis, osteomyelitis, and/or ruptured tendon) 
though no information on duration or timing of 
OC use with respect to the diagnosis of SLE was 
reported. A retrospective cohort study of 702 
women with SLE evaluated the association of 
ever use (past or current) of OCs (not specifi ed 
whether COC or POP) with fracture risk [ 70 ]. 
The authors reported that women who had never 
used OCs had a greater likelihood of fracture 
than those with a history of OC use (64 % of 
women without OC use had fracture, 53 % of 
women with ever use of OC had fracture; 
 p  = 0.03). The USMEC does not comment on 
whether DMPA should be used with more cau-
tion in women with SLE who have musculoskel-
etal risk factors. 

 There is no data on use of hormonal contra-
ception by women with RA looking at the out-
come of bone health, including osteoporosis or 
fracture. Given that RA itself can cause osteopo-
rosis and non-traumatic fracture, in addition to 
the frequency of corticosteroid use in this condi-
tion, the USMEC recommendation for DMPA 
use in women with RA is that the risks may out-
weigh the benefi ts (category 3) among women on 
long-term corticosteroid therapy with a history 
of, or risk factors for, non-traumatic fractures. 
This differs from the overall recommendations 
regarding DMPA and risk of bone loss in women 
without risk factors for development of osteopo-
rosis as the bone loss demonstrated to occur with 
DMPA in low-risk women appears to be entirely 
reversible and has not been shown to be associ-
ated with risk of non-traumatic axial fracture [ 71 , 
 72 ]. Otherwise, DMPA use for women with rheu-
matoid arthritis is classifi ed as category 2 (bene-
fi ts outweigh the risks).  

   Severe Thrombocytopenia 
 Mild thrombocytopenia (platelet counts between 
100,000 and 150,000 μL −1 ) has been noted in 
25–50 % of patients with SLE, while severe 
thrombocytopenia (generally considered less than 
50,000 μL −1 ) occurs in only 10 % [ 73 ,  74 ]. There 
are several potential causes of thrombocytopenia 
in patients with SLE. Immune-mediated platelet 
destruction is most often the cause of thrombocy-
topenia in patients with SLE, but impaired platelet 

production can also be caused by the use of cyto-
toxic or immunosuppressive drugs. 

 The USMEC gives a category 3 recommenda-
tion (risks generally outweigh benefi ts) for DMPA 
and Cu-IUD initiation in women with SLE and 
severe thrombocytopenia based on the concern 
that these methods can cause irregular and/or 
heavier menstrual bleeding in the early months of 
use, which could exacerbate heavy menstrual 
bleeding that women with severe thrombocytope-
nia might experience. Continuation of these 
methods in women with SLE and severe throm-
bocytopenia is given a category 2 recommenda-
tion (benefi ts generally outweigh risks) as the risk 
of heavy menstrual bleeding is less likely with 
continued use of these methods. 

 In contrast, women with SLE who may also be 
at increased risk for heavy menstrual bleeding or 
hemorrhagic ovarian cysts due to treatment with 
anticoagulants or subsequent development of 
thrombocytopenia may benefi t from treatment 
with hormonal contraceptives, including the 
levonorgestrel-releasing IUD (LNG-IUD). These 
methods may provide protection from these side 
effects of treatment or other complications of the 
disease, due to the effects of suppression of ovu-
lation and decreased menstrual bleeding [ 75 ,  76 ]. 
No differentiation in the recommendations is 
made between initiation and continuation for the 
LNG-IUD given that insertion of the IUD, includ-
ing placement of a tenaculum, is unlikely to be a 
problem in women with thrombocytopenia.    

    Recommendations 

 Table  17.4  presents the recommendations for 
contraceptive use for women with SLE and RA 
from the USMEC [ 1 ]. The recommendations 
assign four categories to each medical condition/
method combination with category 1 indicating 
no restriction on use of the method, category 2 
indicating benefi ts generally outweigh proven or 
theoretical risks, category 3 indicating proven or 
theoretical risks generally outweigh benefi ts, and 
category 4 being an unacceptable health risk for 
use of the method in women with this condition. 
The methods addressed in the USMEC are CHC 
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(including low dose <35 μg ethinyl estradiol 
COC, combined contraceptive patch, and 
 combined contraceptive vaginal ring), POP, 
DMPA, Implant (only the etonogestrel implant is 
in use in the US), Cu-IUD, and LNG- IUD. 
Recommendations for some methods are sepa-
rated into initiation ( I ) versus continuation ( C ) 
indicating different risk/benefi t ratios for initiat-
ing a method in a woman with a certain condition 
versus continuing the method once a woman has 
been diagnosed with the condition. While the 
recommendations for SLE were not changed 
from the recommendations in the WHO MEC, 
RA was a new condition added for the US con-
text in the USMEC. The adaptation of the MEC 
in the UK also contains the same recommenda-
tions for SLE but does not include recommenda-
tions for RA [ 77 ].

       Initiation of Contraception 
in Women with SLE/RA 

 The CDC recently published follow-up guidance 
to the USMEC entitled the Selected Practice 
Recommendations for Contraceptive Use (SPR) 
[ 78 ]. This document is adapted from the WHO 
SPR and provides guidance on how to provide 
contraceptive methods to women, including eval-
uation needed prior to starting and recommended 

follow-up for each contraceptive method. These 
recommendations apply primarily to otherwise 
healthy women using contraceptive methods but 
should be followed as minimum requirements for 
all women initiating contraception. Some key 
recommended evaluations prior to initiating con-
traceptive methods for all women include:
•    Blood pressure (BP) measurement prior to ini-

tiation of CHC  
•   Bimanual pelvic and cervical examination 

prior to insertion of IUD  
•   Sexually transmitted infection (STI) screening 

at the time of insertion of IUD if indicated by 
risk factors    
 In addition, as with all women, a thorough 

assessment of past and current medical history to 
identify common concomitant conditions such as 
hypertension, coronary artery disease, and prior 
thrombotic events is indicated for women with 
SLE. When a woman has multiple medical condi-
tions, the condition leading to the most restrictive 
category recommendation for use of the method 
should be used to determine her eligibility for 
that method. All recommendations in the USMEC 
assume that no other risk factors or conditions are 
present. When determining appropriateness of a 
method the provider should recognize that risks 
may be increased in the presence of multiple 
medical conditions. In women with SLE, inquir-
ing about current SLE disease manifestations 

   Table 17.4    Recommendations for use of contraceptives by women with SLE and RA   

 Condition  CHC  POP 

 DMPA 

 Implant 

 Cu-IUD  LNG-
IUD   I    C    I    C  

 Systemic lupus erythematosus 

 (a) Positive (or unknown) antiphospholipid antibodies  4  3  3  3  3  1  1  3 
 (b) Severe thrombocytopenia  2  2  3  2  2  3  2  2 
 (c) Immunosuppressive treatment  2  2  2  2  2  2  1  2 
 (d) None of the above  2  2  2  2  2  1  1  2 

  I    C    I    C  
 Rheumatoid arthritis 
 (a) On immunosuppressive therapy  2  1  2/3 a   1  2  1  2  1 
 (b) Not on immunosuppressive therapy  2  1  2  1  1  1 

  United States medical eligibility for contraceptive use, 2010 
  CHC  combined hormonal contraception,  POP  progestin-only pills,  DMPA  depo-medroxyprogesterone acetate,  Cu-IUD  
copper intrauterine device,  LNG-IUD  levonorgestrel releasing intrauterine device,  I  initiation,  C  continuation 
  a DMPA use among women on long-term corticosteroid therapy with a history of, or with risk factors for, nontraumatic 
fractures is classifi ed as category 3. Otherwise, DMPA use for women with rheumatoid arthritis is classifi ed as category 2  
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including anemia, thrombocytopenia, renal 
involvement, and current level of disease activity 
(of SLE) is useful in assessing risk of fl are or 
other complications from initiation of hormonal 
contraception. Other key components of history 
in order to establish eligibility for contraceptive 
methods include smoking, migraine (with or 
without aura), liver disease, history or current 
breast cancer, diabetes, stroke, known thrombo-
genic mutations, complicated cardiac valvular 
disease, solid organ transplant, and current 
medications. 

 Required physical examination prior to initia-
tion of contraceptive methods specifi c to women 
with SLE or RA is minimal beyond that which is 
recommended for all women in the US SPR (BP 
check for CHC, pelvic exam for IUD). For 
women with RA, assessment of manual dexterity 
should be done, particularly if the patient would 
like to initiate a method that requires self- 
insertion such as a vaginal ring, diaphragm, or 
female condom. 

 Laboratory evaluation prior to initiation of 
contraceptive methods should include assess-
ment of aPLs status (anti-cardiolipin, anti-β-2 
glycoprotein I antibodies, and lupus anticoagu-
lant). Even if these antibodies have been previ-
ously tested and were negative, since these 
antibodies can fl uctuate, it would be prudent to 
check aPLs status prior to initiation of contracep-
tion and yearly thereafter to assess for continued 
eligibility, particularly for CHC. 

 No other laboratory assessment is necessary 
prior to initiation of contraception in women with 
SLE or RA with the exception of a platelet count 
in women with signs of severe thrombocytopenia 
prior to initiation of DMPA or Cu-IUD. Otherwise, 
it is not necessary to obtain platelet counts prior 
to IUD insertion. Other tests may be recom-
mended for individual patients based on disease- 
specifi c concerns but these plans should be 
developed on an individual basis with the rheu-
matologist involved in the patient’s care. 

 Follow-up after initiation of contraceptive 
methods for women with SLE and RA should 
follow the recommendations for healthy women 
outlined in the US SPR. In addition, more 
 frequent monitoring of blood pressure (such as 

every 3 months for the fi rst year) in women with 
SLE or RA initiating a CHC is likely warranted. 
Women should be encouraged to return at any 
time to discuss side effects or other problems and 
when it is time to remove, replace, or refi ll their 
contraceptive method. Ideally, contraceptive care 
should be coordinated with the patient’s primary 
rheumatologic care to assess individual needs for 
more intensive follow-up or monitoring.  

    Conclusion/Research Gaps 

 The primary risks from use of hormonal contra-
ceptives in women with SLE involve thrombo-
genic risks, particularly in those women with 
positive aPLs. The best available evidence does 
not indicate a risk of worsening disease activity 
in women with inactive or stable active SLE who 
use hormonal contraceptives. As outlined in the 
WHO MEC and adaptations for the US and UK, 
with the exception of women at increased risk for 
thrombosis due to the presence of aPLs, the ben-
efi ts of contraception outweigh the risks for most 
women with SLE. 

 Women with SLE are at most risk for adverse 
pregnancy outcomes if they become pregnant 
during a time of severe disease activity. Because 
the existing studies looking at impact of hormonal 
contraception on disease activity included only 
women with mild-moderate disease, it is unclear 
what impact hormonal contraceptives have in 
women with severe disease, and who are in the 
most need of effective contraception. Additional 
research focusing on outcomes of women with 
severe SLE with use of contraceptive methods 
would be helpful to establish a safe alternative to 
pregnancy for women during times of high dis-
ease activity. In addition, further data to establish 
whether progestin-only methods increase the risk 
of thrombosis in women with SLE, particularly 
those with positive aPLs or APS, would be useful 
to reassure providers and patients. 

 Though SLE patients with isolated but persis-
tently positive aPLs appear to be at further risk of 
thrombosis, future studies that delineate the level 
at which these aPLs confer a risk for thrombosis 
would be helpful. Recognizing that patients with 
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APS and patients with positive aPLs may have 
different thrombotic risk profi les may assist clini-
cians in monitoring patients and further assessing 
the risks of thrombosis and the risks and benefi ts 
of hormonal contraceptives. 

 Women with RA are at most risk for adverse 
pregnancy outcomes if they become pregnant 
while using teratogenic medications. Overall, all 
contraceptive methods appear safe for most 
women with RA, with the exception of DMPA use 
in women with the greatest risk of osteoporosis 
(USMEC category 3). However, there is minimal 
evidence on safety of methods other than COCs in 
women with RA. Further research looking at the 
use of the most effective contraceptive options, 
including the contraceptive implant and IUDs in 
women with SLE and RA, particularly those with 
more severe disease, would help to provide addi-
tional evidence on the safety of these methods.     
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           Introduction 

 The gastrointestinal (GI) system serves two of 
the main functions of the human body: assimilat-
ing nutrients and eliminating waste. The diseases 
of the GI system can result from abnormalities 
within or outside of the gut and range in severity 

from those that produce mild symptoms and no 
long-term morbidity to those with intractable 
symptoms or adverse outcomes. Diseases may be 
localized to one organ or exhibit diffuse involve-
ment at many sites. The most common symptoms 
of GI diseases, such as abdominal pain, heart-
burn, nausea, vomiting, altered bowel habits, and 
bleeding, can cause signifi cant distress in day-to- 
day life. Women of reproductive age can suffer 
from variety of diseases due to alterations of gas-
trointestinal system. In addition, pregnancy alters 
the anatomy and physiology of GI tract. Therapy 
for many GI diseases must be altered during 
pregnancy. Women are encouraged to optimize 
their GI conditions prior to conception for best 
perinatal outcome. Thus, planned pregnancy 
after health optimization and maintenance of 
appropriate therapies bodes best for both the 
mother and her intended family. 

 This chapter aims to describe the scope of GI 
diseases among women of reproductive age and 
the scientifi c evidence behind contraception 
usage among women with some common GI dis-
eases. Among the common GI diseases in women, 
we have focused on those conditions that are 
mentioned in the United States Medical Eligibility 
Criteria for Contraceptive Use published by the 
Centers for Disease Control and Prevention 
(USMEC) [ 1 ]. This chapter will include a brief 
description of common GI diseases in women 
of reproductive age, risks of pregnancy-related 
complications with these diseases, use and safety 
of contraception usage for each GI condition, and 
useful patient assessment tools.  
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    Scope of the Problem 

 An overview of most common GI diseases with 
incidence, prevalence, and diagnosis is provided 
in this section. 

    Infl ammatory Bowel Disease 

 Infl ammatory bowel disease (IBD) is a group of 
conditions characterized by chronic immune 
activation and infl ammation in the gastrointesti-
nal tract. Ulcerative colitis and Crohn’s disease 
are the two major forms of IBD. Ulcerative 
colitis affects the colon in a continuous and 
CIRCUMFERENTIAL manner, starting at the 
rectum and extending proximally. There is often 
a sharp demarcation between the diseased and 
normal segments of colon. In addition, the 
infl ammation in ulcerative colitis is limited to the 
mucosal layer of the colon. On the other hand, 
Crohn’s disease can affect any portion of the 
luminal GI tract, from the mouth to the anal 
canal, but it most commonly affects the distal 
small intestine and proximal colon. Infl ammation 
in Crohn’s disease is often discontinuous (skip 
lesions) and the infl ammation can affect all lay-
ers of the intestine, from the mucosa to the serosa. 
Given the transmural involvement, advanced 
Crohn’s disease can be associated with sinuses, 
fi stulas, strictures, and walled-off abscesses. 

 IBD is most often diagnosed in patients 20–30 
years of age with a second peak in diagnosis from 
60–70 years of age. The symptoms of IBD refl ect 
the area of the GI tract that is involved and can 
include fever, abdominal pain, diarrhea, rectal 
bleeding, tenesmus, and urgency. Crohn’s disease 
patients may also have obstructive symptoms. 
Patients may also have extraintestinal manifesta-
tions of IBD including ankylosing spondylitis, 
sacroiliitis, erythema nodosum, pyoderma gan-
grenosum, Sweet’s syndrome, primary sclerosing 
cholangitis, uveitis, and episcleritis. The incidence 
and prevalence of IBD is increasing. In a recent 
study, the incidence of ulcerative colitis in North 
America was found to be 19.2 cases/100,000 per-
son-years and the incidence of Crohn’s disease 

was found to be approximately 20.2 cases/100,000 
person-years. The prevalence of ulcerative colitis 
in North America was 249/100,000 and that of 
Crohn’s disease was 319/100,000 [ 2 ]. The inci-
dence and prevalence are greater in North America 
and Europe and have been found to be lower in 
Asia and the Middle East.  

    Gallbladder Disease 

 Gallstones are very common, and it is estimated 
that 12 % of the United States (US) population 
has gallstones. Most cases of gallstone disease 
are silent, but 1/3 will eventually cause symp-
toms and complications. Female sex [ 3 ], age 40 
and above [ 4 ], pregnancy, multiparity [ 5 ], and 
obesity [ 6 ] are risk factors for gallstone forma-
tion. Cholestasis can be caused by sepsis, medi-
cations, and biliary obstruction. Primary biliary 
cirrhosis and primary sclerosing cholangitis are 
two diseases that also cause cholestasis. In addi-
tion, cholestasis with hepatitis is also seen and is 
associated with viral hepatitis and medications. 
Medications that can cause cholestasis include sex 
steroids, anabolic steroids, amoxicillin- clavulanic 
acid, sulfonamides, griseofulvin,  ketoconazole, 
tamoxifen, warfarin, ibuprofen, cyclosporine, and 
tacrolimus, among others. Cholestasis is caused 
by diminished bile fl ow, which includes bile acids, 
bilirubin, cholesterol, and trace elements. Instead 
of these substances being excreted through bile 
into the gut lumen, there is biliary stasis in the 
liver, which can lead to progressive liver damage, 
including biliary cirrhosis, portal hypertension, 
and liver failure. Decreased bile fl ow into the 
proximal small intestine can also cause impaired 
digestion and absorption of long-chain triglycer-
ides and fat-soluble vitamins.  

    Viral Hepatitis 

 Viral hepatitis remains a global health issue with 
an estimated 1.25 million people in the US, and 
350 million people worldwide chronically 
infected with hepatitis B [ 7 ]. In the case of hepa-
titis C, the prevalence of chronic infection ranges 
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from low (less than 2.5 %) in North America and 
Europe, to intermediate (2.5–10 %) in South 
America and the Middle East, to high (greater 
than 10 %) in Africa [ 8 ]. There are no signifi cant 
differences in the frequency of hepatitis A, B, and 
C, herpes simplex (HSV), cytomegalovirus 
(CMV), and Epstein Barr virus (EBV) in preg-
nant and nonpregnant individuals; cumulatively 
40 % of jaundice cases in the US are caused by 
these entities [ 9 ].  

    Cirrhosis and Chronic Liver Failure  

 Cirrhosis and chronic liver failure together make 
up the 12th most common cause of death in the 
US in 2002, accounting for 9.5 deaths per 100,000 
individuals. In the US, there were 36,000 hospital 
discharges related to cirrhosis and liver failure 
in 2000, and there were 17,935 persons with 
 cirrhosis in 2005 waiting for a liver transplant. 
Approximately 40 % of patients with cirrhosis 
are asymptomatic [ 10 ]. 

 The most common etiologies that cause cir-
rhosis include alcohol, chronic viral hepatitis, 
and nonalcoholic fatty liver disease (NASH). 
Cirrhosis is defi ned as a “progressive, diffuse, 
fi brosing and nodular condition that disrupts the 
normal architecture of the liver.” Usually, it is 
estimated that at least 80 % of the liver paren-
chyma must be destroyed before someone mani-
fests with liver failure. Hence cirrhosis is often 
initially a “silent disease” with most individuals 
remaining asymptomatic until liver failure and 
decompensation occurs. Early and 
 well- compensated cirrhosis may present with 
anorexia, weight loss, and fatigue. As the disease 
progresses, one can present with ascites, sponta-
neous bacterial peritonitis, hepatic encephalopa-
thy, or variceal bleeding [ 10 ].  

    Liver Tumors 

 Liver tumors are common in women of reproduc-
tive age. Hemangiomas are one of the most com-
mon liver tumors. There are benign vascular 
tumors found in 0.4–7.3 % of cases in the general 

population [ 11 ]. Another type of common liver 
tumor is the hepatic adenoma, which is also a 
benign liver tumor that occurs in women espe-
cially during their reproductive years. Some stud-
ies show an estimated incidence of hepatic 
adenoma of 1–1.3 per one million in those who 
have never used oral contraceptives, and 30–40 
per one million in long-term users of oral contra-
ceptives. It is postulated that estrogen or other 
steroids contribute to development of these rare 
adenomas. There is an overall 4.2 % risk of 
malignant transformation of adenomas [ 12 ].   

    Baseline Risks of GI Diseases 
in Pregnancy 

    Infl ammatory Bowel Disease 

 Women with IBD have a higher risk of pregnancy 
complications compared to the general population, 
including early pregnancy loss, preterm birth, and 
complications of labor and delivery [ 13 ]. It is rec-
ommended that IBD disease be well controlled and 
in remission when a woman is considering preg-
nancy. The risk of an IBD fl are in a woman who 
conceives while her IBD is in remission is similar 
to that of the nonpregnant patient. However, if a 
woman conceives during an active IBD fl are, she 
has more than 50 % risk of persistent/worsening 
disease activity during the course of pregnancy 
[ 14 ]. Active disease at the time of conception is 
associated with a higher rate of early pregnancy 
loss. In addition, disease activity during pregnancy 
is associated with low birth weight and premature 
birth [ 15 ]. Therefore, women should be in remis-
sion while attempting to conceive and many women 
will need to stay on IBD medications in order to 
maintain remission through conception and preg-
nancy. However, they often have concerns about the 
safety of IBD drugs during conception and preg-
nancy (see the further discussion that follows). The 
key concept in managing a woman of childbearing 
age with IBD is that active disease, not treatment, 
poses the greatest risk to the fetus. Therefore, it is 
of utmost importance to keep the IBD in remission, 
both preconception and during pregnancy. Often, 
that means that women will need to be on therapy. 
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 Since planned conception during a period of 
IBD remission rather than active disease is rec-
ommended, contraception in the IBD patient is 
very important. IBD frequently affects women 
during their childbearing years, and women with 
IBD need effective contraception to prevent 
unplanned pregnancy.  

    Gallbladder Disease 

 Pregnant women with gallstones are usually 
asymptomatic. However, symptomatic gallblad-
der disease is the second most common non- 
obstetrical abdominal emergency (after acute 
appendicitis) in pregnant women. In pregnancy, 
there is decreased gallbladder motility (from pro-
gesterone) and supersaturation of cholesterol in 
bile (from estrogen), which increases the risk of 
gallstone formation. Of note, estrogen hormonal 
therapy [ 16 ] also increases the risk of gallstone 
formation and combined oral contraceptive 
(COC) [ 17 ,  18 ] use slightly increases the risk of 
gallstone formation. 

 The primary symptom of biliary colic is epi-
gastric or right upper quadrant abdominal pain 
that occurs 1–3 h after meals (classically fatty 
meals). Acute cholecystitis manifests as right 
upper quadrant abdominal pain with Murphy’s 
sign (when examiner palpates gallbladder fossa 
under liver edge and patient takes a deep 
breath, the patient experiences pain and catches 
his/her breath), fever, and sometimes nausea 
and  vomiting. Labs can show mild elevations of 
transaminases, alkaline phosphatase, or direct 
bilirubin. Signifi cant elevations of these labs can 
be seen in choledocholithiasis, which can also 
cause pancreatitis with elevations of amylase and 
lipase. In suspected cholecystitis, ultrasound is 
the imaging test of choice, as it can show gall-
stones, gallbladder wall thickening in cholecysti-
tis, and a sonographic Murphy’s sign (abdominal 
pain and catching of breath observed with palpa-
tion of the gallbladder with the ultrasound probe), 
which is more accurate than the clinical Murphy’s 
sign, since it confi rms that the symptoms are 
due to palpation of the gallbladder. Computed 
tomography (CT) scan can also be used, although 
some gallstones which are isodense with bile are 

not visualized by CT scan. Initial episodes of 
biliary colic should be treated with supportive 
care. However, if the episodes are recurrent or if 
they are complicated by acute cholecystitis, cho-
ledocholithiasis, cholangitis, or biliary pancreati-
tis, hospitalization and prompt treatment with 
surgery or ERCP is needed. Pregnant women 
with symptomatic gallbladder disease who are 
treated surgically with cholecystectomy have 
 better outcomes than those who are treated con-
servatively. Therefore, surgical treatment, prefer-
ably by laparoscopy in the second or early third 
trimester, is preferred [ 19 ,  20 ].  

    Liver Disease 

    Hepatitis 
 In the pregnant population, acute hepatitis A 
occurs in 1 per 1,000, while acute hepatitis B 
occurs in 2 per 1,000. Hepatitis E (HEV) infection 
is extremely rare in the US. However, it is endemic 
to populations in Asia, Africa, and Central 
America [ 9 ], and remains the most common cause 
of acute viral hepatitis worldwide [ 21 ] as well as 
being the most common viral cause of acute liver 
failure in pregnancy [ 22 ]. HSV, CMV, and EBV 
hepatitis are rare, and occur predominantly in 
individuals who are immunocompromised. Initial 
suspicion for viral hepatitis should be considered 
when any individual is noted to have transaminitis 
on laboratory testing. Additionally, risk factors 
such as multiple sexual partners, intravenous drug 
use, and contact with known infected individuals 
should increase suspicion for viral hepatitis. 
Acute hepatitis, if symptomatic, usually presents 
with nonspecifi c constitutional symptoms such as 
nausea, malaise, loss of appetite, or abdominal 
pain that are hard to differentiate from pregnancy 
induced nausea and vomiting. Findings of jaun-
dice and abnormal liver function tests should 
prompt medical assessment in pregnancy. Chronic 
hepatitis may be more likely to be asymptomatic 
unless there is more advanced disease. Evaluation 
of acute  hepatitis must include serologies for hep-
atitis A, B, and C (anti-HAV IgM, HBs Ag, anti- 
HBc IgM, and anti-HCV). 

 Pregnant women with chronic hepatitis B 
(HBV) are at risk of transmitting the virus to the 
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fetus (vertical transmission). This is most com-
mon mode of transmission of HBV in endemic 
areas. Transmission can occur via the placenta 
(prenatal), during breastfeeding (postnatal), or 
during delivery. The mode of delivery does not 
appear to affect transmission risk, with similar 
rates seen with vaginal delivery and cesarean sec-
tion [ 22 ]. Perinatal transmission of hepatitis B is 
highest in those individuals with acute hepatitis. 
Transmission rates are 50–80 % in patients with 
hepatitis B surface antigen positivity as these 
individuals have the highest levels of viral repli-
cation, 25 % compared to only 5 % in inactive 
carriers [ 9 ]. Additionally, HBV viral load is 
another signifi cant risk factor for transmission, 
with high viral loads associated with an 80–90 % 
risk versus 10–30 % in those with undetectable 
viral load without immunoprophylaxis of the new-
born [ 22 ]. Recent data suggest that in women with 
hepatitis B infection and high viral levels with 
HBV greater then 10X 8 copies/ml, perinatal trans-
mission of hepatitis B may still be approximately 
8%, even with appropriate immunoprophylaxis. 
Antiviral therapy in the third trimester may reduce 
this risk of transmission. Treatment of the pregnant 
woman with chronic HCV infection has previously 
been contraindicated due to low perinatal trans-
mission rates and toxicity of medications including 
interferon and ribavirin. Even with new oral antivi-
ral therapies for HCV becoming readily available, 
it is unlikely that therapy would be of urgent need 
to treat during pregnancy.  

    Cirrhosis 
 Pregnancy in women with cirrhosis is rare, as 
chronic liver disease, through hypothalamic–pitu-
itary axis dysfunction and disturbed estrogen 
metabolism, typically results in anovulation, 
amenorrhea, and infertility [ 9 ,  22 ]. Should preg-
nancy occur, there are increased rare cases of early 
pregnancy loss, growth restriction (5 %), prematu-
rity (39 %), and perinatal death (6 %) [ 23 ]. 
Physiologic changes include worsening portal 
hypertension due to increased blood volume as 
well as external compression of the inferior vena 
cava by the uterus. Patients with varices have an 
estimated 25 % risk of a bleeding episode, with the 
risk greatest in the second trimester (when portal 
pressures peak) and during delivery (with repeated 

Valsalva maneuvers) [ 8 ]. In the case of variceal 
bleeding, there is an associated mortality of 18 and 
11 % for the woman and the fetus, respectively. 
Other risks include thrombocytopenia, rupture of 
splenic aneurysms (2.6 %), and placental abrup-
tion (7 %) related to coagulopathy and gestational 
hypertension [ 9 ,  23 ]. Cirrhotic patients are likely 
to experience a signifi cant liver-related complica-
tion during pregnancy, and it may be safest to 
advise these patients against pregnancy [ 24 ]. The 
optimal management of pregnancy in women with 
cirrhosis is undefi ned. These cases must be co-
managed by a high-risk obstetrician and a hepa-
tologist. Currently, the American Association for 
the Study of Liver Disease (AASLD) recommends 
that all pregnant individuals with cirrhosis undergo 
screening for varices with an upper endoscopy in 
the second trimester (as this represents the time 
period when portal pressures increase and peak) 
[ 24 ]. The stress of pregnancy increases the risk of 
liver decompensation (up to 24 %), with a maternal 
mortality rate as high as 13–22 %, and fetal mortal-
ity of 12 % [ 25 ].  

    Liver Tumors 
 Liver masses identifi ed during pregnancy are 
more commonly benign than malignant. These 
include hemangiomas, adenomas, focal nodal 
hyperplasia, angiomyolipoma, and lymphangi-
omatosis [ 11 ]. Most patients with liver tumors are 
asymptomatic and the tumors are often identifi ed 
as an incidental fi nding on ultrasonographic 
examinations. In the case of symptomatic patients, 
they can present with right upper quadrant pain 
(usually due to intra-tumor bleeding) and elevated 
liver enzymes. This presentation can be diffi cult 
to differentiate from other more common etiolo-
gies of abdominal pain in pregnancy—preeclamp-
sia, HELLP (Hemolysis, Elevated Liver enzymes, 
and Low Platelets) syndrome, gallbladder dis-
ease, or biliary pancreatitis. This can result in a 
diagnostic delay; however, with advanced imag-
ing modalities, the time to diagnosis has improved 
[ 12 ,  26 ]. During pregnancy, there is a concern for 
liver tumor growth, with subsequent rupture and 
progression to hemorrhage. Acute onset of nau-
sea, vomiting, right upper quadrant, or epigastric 
pain in any pregnant individual may be indicative 
of tumor enlargement and possible hemorrhage. 
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 Individuals with hemangiomas usually have 
an indolent course, and though there is a risk of 
rupture during pregnancy, this risk does not 
appear to be different between pregnant and non-
pregnant women [ 11 ]. Hepatic adenomas are sen-
sitive to hormones, and are at a risk of hormone 
induced growth and rupture. These risks are exac-
erbated during pregnancy due to increased levels 
of steroid hormones. Some initial studies by 
Cobey et al. reported a maternal and fetal mortal-
ity of 44 and 38 %, respectively, in the event of a 
ruptured adenoma during pregnancy. The risk of 
rupture is greatest during the third trimester of 
pregnancy, likely due to high levels of accumulat-
ing estrogens and increase in vascularity of the 
liver with resulting growth of the adenoma [ 12 ]. 
The risk of bleeding is also high in the postpar-
tum period, when sudden withdrawal of estrogens 
after delivery may cause a sudden regression of 
the tumor, resulting in hemorrhage [ 26 ]. Surgical 
management is recommended for large symp-
tomatic tumors in the nonpregnant state. Other 
treatments include radio frequency ablation and 
selective arterial embolization. In pregnant 
women, close monitoring of the adenoma with 
ultrasound or magnetic resonance imaging (MRI) 
is recommended for surveillance of the size. 

 From the preceding descriptions of each dis-
ease it is very clear that pregnancy can pose seri-
ous risks to the health of mother and women with 
GI diseases.    

    Use of Contraception in Women 
with GI Diseases 

 With advances in medical treatment, women with 
chronic GI illnesses may live longer with better 
quality of life. Contraception becomes an integral 
component of the balancing act between their 
personal, professional, and reproductive life 
goals. Literature is lacking on the nature and 
extent to which family planning issues are dis-
cussed with patients who have GI disease. Most 
of the data on contraception use and counseling 
offered for women with GI diseases are from 
infl ammatory bowel disease-related studies. A 
recent study published by Gawron et al. con-

ducted a random sample chart review of women 
with IBD and identifi ed that only 19 out of 100 
patients had documentation of reproductive 
counseling and only 1 of 100 patients had a spe-
cifi c reference to use contraception to avoid unin-
tended pregnancy [ 27 ]. Available data on women 
with IBD suggests that women rely on their gas-
troenterologist for counseling on IBD-related 
reproductive health concerns [ 28 ]. 

 This likely demonstrates a large unmet need 
for contraception in women with gastrointestinal 
diseases, which have the potential to cause 
adverse pregnancy outcomes.  

    Risks of Contraception 

 The World Health Organization (WHO) has 
developed recommendations for use of specifi c 
contraceptive methods by women with specifi c 
medical conditions, entitled the Medical 
Eligibility Criteria for Contraceptive Use. The 
Centers for Disease Control and Prevention 
(CDC) created the US Medical Eligibility Criteria 
for Contraceptive Use (USMEC) for contracep-
tive use by modifying the WHO recommenda-
tions specifi cally for use in the US [ 1 ]. In the 
following sections, we will discuss the recom-
mendations from the USMEC for contraceptive 
use among women with GI diseases. We will also 
identify other evidence (if available) to support 
the use of specifi c contraceptive methods among 
these women (Table  18.1 ).

      Combined Hormonal Contraception (CHC)  

 The USMEC groups low-dose combined oral 
contraceptives (COCs) containing less than or 
equal to 35 μg of ethinyl estradiol, the combined 
hormonal patch, and combined vaginal ring as 
combined hormonal contraceptives (CHCs). 
Based on the available evidence, hormonal for-
mulations, pharmacokinetic profi les, and safety 
of these methods are comparable to each other 
[ 29 ,  30 ]. For women with infl ammatory bowel 
disease with no other risk factors for venous 
thromboembolism (VTE), USMEC recommends 
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that the benefi ts of using CHCs generally out-
weigh the risks (category 2). However, caution 
should be exercised when prescribing CHCs for 
women with IBD who have additional risk fac-
tors for VTE as the risks of use usually outweigh 
the benefi ts (category 3) [ 1 ]. Factors increasing 
the risk of VTE include extensive active disease, 
surgery, immobilization, and corticosteroid use. 
Risk of VTE and thrombosis in general are 
thought to be higher among women with IBD due 
to multiple interactions between acquired and 
inherited factors [ 31 ]. Thus, it is diffi cult to tease 
out the risk of VTE for women with IBD that is 
attributable to using CHCs. These recommenda-
tions are supported by the systematic review by 
Zapata et al. [ 32 ]. The review also highlights the 
fact that absorption of ethinyl estradiol (EE) and 
progestin may be impaired in women with 
infl ammation or ulceration of intestinal mucosa 
and past bowel surgery (as in the severe cases of 

Crohn’s disease). Based on the available evi-
dence, there seems to be no relationship between 
COC use after diagnosis of IBD and relapse of 
the disease [ 33 – 36 ]. 

 For women with asymptomatic gallbladder 
disease and symptomatic disease treated with 
cholecystectomy the USMEC recommends that 
the benefi ts of using CHCs generally outweigh 
the risks (category 2). For those who have medi-
cally treated disease or currently active gallblad-
der disease, the risk of worsening of the disease 
needs to be carefully considered before prescrib-
ing CHCs (category 3). Most of the data suggest-
ing association between gallbladder diseases and 
COCs were found in earlier studies in which 
higher-dose EE formulations (50 μg) were used. 
A transient effect of COC use on the rate of 
gallbladder disease with a dose–effect relation-
ship with EE was noted [ 17 ]. Over the course of 
the next few years, the progestin component 

   Table 18.1    Contraception for women with gastrointestinal diseases a    

 Gastrointestinal diseases  CHC  POP  DMPA  Implant  Lng-IUD  Cu-IUD  Barrier 

 Infl ammatory bowel disease  2/3  2  2  1  1  1  1 
 Gallbladder disease 

 Symptomatic  2/3  2  2  2  2  1  1 
 Asymptomatic  2  2  2  2  2  1  1 

 History of cholestasis 
 Pregnancy related  2  1  1  1  1  1  1 
 COC related  3  2  2  2  2  1  1 

 Viral hepatitis 
 Acute or fl are hepatitis  3/4  1  1  1  1  1  1 
 Carrier  1  1  1  1  1  1  1 
 Chronic  1  1  1  1  1  1  1 

 Cirrhosis 
 Mild cirrhosis  1  1  1  1  1  1  1 
 Severe cirrhosis  4  3  3  3  3  1  1 

 Liver tumors 
 Focal nodular hyperplasia of liver  2  2  2  2  2  1  1 
 Hepatocellular adenoma  4  3  3  3  3  1  1 
 Malignant hepatoma  4  3  3  3  3  1  1 

   CHC  combined hormonal contraception,  POP  progesterone-only pills,  DMPA  depot medroxyprogesterone   ,  Lng-IUD  
levonorgestrel intrauterine device,  Cu-IUD  copper intrauterine device,  Barrier  condom, spermicide, diaphragm, or cap 
 Key: 1 = A condition for which there is no restriction for the use of the contraceptive method. 2 = A condition for which 
the advantages of using the method generally outweigh the theoretical or proven risks. 3 = A condition for which the 
theoretical or proven risks usually outweigh the advantages of using the method. 4 = A condition that represents an unac-
ceptable health risk if the contraceptive method is used 
  a Information adapted from Curtis KM, Tepper NK, Marchbanks PA. U.S. medical eligibility criteria for contraceptive 
use, 2010. Journal of Women's Health (2002). 2011 Jun;20(6):825–8. PubMed PMID: 21671772. Epub 2011/06/16. eng  
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(especially drospirenone) was hypothetically 
associated with gallbladder disease, although 
with no good scientifi c evidence. However, recent 
studies have shown that neither drospirenone nor 
levonorgestrel- containing COCs have any effect 
on increased risk of gallbladder disease com-
pared to non-COC users [ 18 ,  37 ]. Although the 
exact mechanism is unknown, estrogen and 
17-alkylated steroids can possibly induce cho-
lestasis by causing changes in the bile acid trans-
port protein expression or localization [ 38 ]. Thus, 
prior history of COC-related cholestasis predicts 
higher risk with subsequent hormonal use (cate-
gory 3). For women with history of pregnancy- 
induced cholestasis, benefi ts of using COCs 
usually outweigh the risks (category 2). 

 Based on a systematic review evaluating the 
effects of combined hormonal contraceptive use 
among women with viral hepatitis and cirrhosis 
of liver [ 39 ] the World Health Organization 
(WHO) made some recommendations that are 
adapted in the USMEC. For women who have 
chronic hepatitis or who are carriers of the dis-
ease, there is no restriction to CHC use (category 
1). For women with acute hepatitis, the risks of 
initiating CHCs generally outweigh the benefi ts, 
especially for severe disease (category 3/4). 
However, if a woman is already on a CHC, ben-
efi ts of continuing the method during an acute 
fl are generally outweigh the risks (category 2). 
For women with mild compensated liver cirrho-
sis, there is no restriction to the use of CHCs (cat-
egory 1). However, CHCs should be avoided 
(category 4) in women with severe decompen-
sated cirrhosis. 

 Benign liver tumors have been associated with 
long-term COC use. A role of sex steroids has 
been suggested on the incidence of focal nodular 
hyperplasia, given the female predominance of the 
disease. Higher baseline incidence of focal nodu-
lar hyperplasia has been suggested among women 
on COC (relative risk of ever COC use was 1.96) 
[ 40 ]. However, no rapid change in the size of ade-
noma was noted with COC use. Thus, USMEC 
suggests that benefi ts of using CHCs among 
women with focal nodular hyperplasia may out-
weigh the risks associated with it (category 2). 
Use of CHCs in women with hepatocellular 

 adenoma or carcinoma is contraindicated [ 41 ]. 
USMEC recommends against use of CHCs among 
women with hepatocellular adenoma or malignant 
hepatoma (category 4). These liver tumors have 
been reported to be larger and more prone to hem-
orrhage and rupture in users of earlier generation 
COCs. This was attributed to vascular changes, 
ranging from minute areas of hemorrhage to small 
and diffuse liver hemangiomas [ 42 ].  

    Short-Term Progestin-Only Methods  

 Progestin-only pills (POPs) containing norethin-
drone, and depot medroxyprogesterone acetate 
(DMPA) injection are included in this category. 
A very scant body of literature exists about the 
safety of such formulations in women with GI 
diseases. 

    Progestin-Only Pills (POPS) 
 Similar to COCs, POPs may have reduced effi -
cacy due to theoretical concern of malabsorption 
in women with severe small intestinal disease or 
small bowel surgery. Only one study was noted to 
have included POPs, and no adverse effects were 
noted with their use in women with IBD. However 
only 14 of 134 women in this study were using 
POPs and they did not have any different fl are 
up rates compared to nonusers [ 33 ]. USMEC 
 recommends the usage of POPs among women 
with IBD as benefi ts outweigh risks (category 2). 
For women with gallbladder disease, USMEC 
categorizes use of POPs as category 2 as well. 
In the study mentioned previously for COCs, 
both levonorgestrel and drospirenone use were 
compared (in COC formulations) with non-oral 
contraceptive use and no increased risk of gall-
bladder disease was noted [ 37 ]. However, no 
direct evidence exists with norethindrone formu-
lations. Theoretically, a history of COC-related 
cholestasis might predict subsequent cholestasis 
with POP use. However, this has not been docu-
mented [ 1 ]. Thus, USMEC suggests that women 
with pregnancy-related cholestasis can use 
progestin- only methods without any restrictions 
(category 1) and even in those with COC-induced 
cholestasis the benefi ts of use generally outweigh 
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the risks (category 2). For women with liver dis-
eases, most of the evidence for the use of POPs 
comes from COC literature. USMEC suggests 
unrestricted use of POPs among women with 
acute and chronic hepatitis as well as mild 
 compensated cirrhosis (category 1). Health care 
providers must exercise caution when prescrib-
ing these pills to women with compensated 
severe cirrhosis, and benign and malignant liver 
tumors as the risks usually outweigh the benefi ts 
(category 3).  

    Depot Medroxyprogesterone 
Acetate (DMPA) 
 The USMEC categories for the DMPA use for 
women with GI diseases (IBD, gallbladder dis-
ease, and liver diseases) are exactly the same as 
for POP use. Studies involving DMPA use among 
women with GI diseases are needed to strengthen 
the body of evidence. Women with infl ammatory 
bowel disease are at higher risk for osteopenia 
and osteoporosis [ 43 ]. The use of corticosteroids 
contributes to the decline in bone loss; however, 
osteoporosis may develop in patients with infl am-
matory bowel disease independent of corticoste-
roid use [ 44 ,  45 ]. Given that long-term use of 
DMPA has been associated with decreased bone 
mineral density, USMEC cautions providers 
when using DMPA for a extended period of time 
among women with infl ammatory bowel disease, 
though its use is assigned category 2 [ 46 ,  47 ].   

    Long-Acting Reversible 
Contraception (LARC) 

 The USMEC recommends use of long-acting 
reversible contraception (LARC) including hor-
monal intrauterine devices, copper intrauterine 
devices, and contraceptive implants among 
patients with infl ammatory bowel disease with-
out restrictions (category 1). There are no good 
studies to strengthen the evidence for usage of 
LARC methods among women with IBD. 
However, the intrauterine devices (IUDs) primar-
ily prevent pregnancy by a combination of the 
foreign body effect and the specifi c medication 
(copper or levonorgestrel) that is released [ 48 ]. 

And so, the mechanism of action is independent 
of GI absorption of sex steroids, making them 
suitable for women with IBD. Two case reports 
described exacerbation of IBD among three 
women using the levonorgestrel IUD that 
occurred 5–25 days after insertion of the device. 
One of these reports did not document outcomes 
after removal. The second case report described 
gradual improvement in fl are symptoms 3 months 
after removal of the IUD [ 49 ,  50 ]. Future studies 
should address the gaps in knowledge related to 
the safety and effectiveness of long-acting con-
traceptives for women with IBD. 

 For women with gallbladder disease, USMEC 
recommends unrestricted use of copper intrauter-
ine device (category 1). Based on the same evi-
dence as that of oral contraceptive use, USMEC 
suggests that it may be benefi cial to use the levo-
norgestrel IUD or the contraceptive implant in 
situations where pregnancy poses serious risks 
(category 2). There appears to be no data on the 
use of LARC methods related to the safety and 
effectiveness for women with liver disease or 
liver tumors. The WHO expert working group 
reviewed the evidence to evaluate the medical eli-
gibility criteria for hormonal contraceptive 
method usage for women with hepatitis and cir-
rhosis and the following recommendations 
(adapted in USMEC) were made [ 41 ]. Based on 
these recommendations, USMEC recommends 
unrestricted use of intrauterine devices and con-
traceptive implant for women with viral hepatitis 
and mild compensated cirrhosis (category 1). 
Although no direct evidence is available, USMEC 
cautions use of levonorgestrel IUD and contra-
ceptive implant for women with severe decom-
pensated cirrhosis, hepatocellular adenoma, and 
malignant hepatoma (category 3), though the 
copper IUD may be used (category 1) [ 1 ].  

    Barrier Methods 

 The barrier methods include male latex condoms, 
polyurethane male condoms and female condoms, 
spermicides, and diaphragm with spermicide or 
cervical cap. Male condoms can prevent pregnancy 
and many sexually transmitted infections, including 

18 Contraception for Women with Gastrointestinal Disorders



330

human immunodefi ciency virus (HIV). The US 
Medical Eligibility Criteria recommends no 
restriction for the use of barrier methods in women 
with infl ammatory bowel disease, gallbladder dis-
ease, viral hepatitis, cirrhosis, or liver tumors. 
Because these barrier methods are nonhormonal, 
they rarely cause medical problems among users. 
Barrier methods with latex (male and female latex 
condoms) are contraindicated in women with latex 
allergy. The effectiveness of these methods how-
ever depends heavily on the skill level and experi-
ence of the user.  

    Emergency Contraception 

 Two dedicated emergency contraceptive pills 
available in the US are levonorgestrel (Plan B, 
Next Choice) and ulipristal acetate (Ella). In 
addition, the copper intrauterine device is effec-
tive as an emergency contraceptive when used 
within 5 days of unprotected intercourse. The 
USMEC has recommendations only for the use 
of levonorgestrel and COC pills as emergency 
contraception pills (although the COCs are not 
commonly used as emergency contraception). 
Although the copper IUD as emergency contra-
ceptive is discussed in the USMEC, the guide-
lines are not specifi c to women with GI diseases. 
They do not include ulipristal acetate in the last 
set of recommendations published in 2010. For 
women with ulcerative colitis and Crohn’s dis-
ease the USMEC recommends no restriction for 
the use of the emergency contraception pills (cat-
egory 1). The advantage of using a one-time pro-
gestin dose in emergency contraception is 
considered benefi cial even in women with severe 
liver disease including jaundice (category 2) 
compared to the risk of an unintended pregnancy 
complicating the medical condition. In the US, 
the labeling for levonorgestrel and ulipristal 
includes only one contraindication: known or 
suspected pregnancy. This is based on the review 
by the Committee on Safety of Medicines in the 
United Kingdom of all the adverse events that 
occurred during the fi rst 13 years of COC pills 
usage as emergency contraception. Among four 
million uses, the review found 61 pregnancies 

and no serious GI side effects reported [ 51 ]. 
Review of safety of COC use among women with 
GI issues has already been reviewed in this chap-
ter. The duration of emergency contraception use 
is less than that of regular use of COCs or 
progestin- only pills. Thus, USMEC suggests its 
use among women with GI issues would have 
minimal anticipated impact.  

    Surgical Sterilization 

 This includes tubal sterilization for females and 
vasectomy for males. Both of these are safe, 
effective, and permanent methods of contracep-
tion. A couple should be counseled about the per-
manent methods of contraception as options if 
they are done with childbearing. 

    Female Sterilization 
 Two most common methods for female steriliza-
tion in the US are postpartum tubal sterilization 
using a mini-laparotomy incision and interval 
tubal sterilization using a laparoscopic approach 
under general anesthesia. The third and relatively 
newer method of transcervical method of steril-
ization system called Essure is gaining popularity 
as well. Failure rates of tubal sterilization in 
females are comparable to those of long-acting 
reversible contraception [ 48 ]. In 1996 the Centers 
for Disease Control and Prevention (CDC) con-
ducted a large prospective multicenter observa-
tional study of over 10,000 women undergoing 
trans-abdominal sterilization who were followed 
for up to 14 years. The study suggested that post-
partum sterilization had the lowest cumulative 
pregnancy rates at 5 and 10 years compared to 
laparoscopic sterilization [ 52 ]. The long-term 
effi cacy of transcervical sterilization method still 
needs to be fully assessed. High effectiveness, 
high acceptability, safety, and lack of signifi cant 
side effects are some of the advantages of female 
sterilization methods. If a woman still has doubts 
about the future childbearing, sterilization 
should not be offered as restoring fertility after 
sterilization can be very diffi cult. Even though 
the surgical procedure of female sterilization is 
simple, it carries some risks that are specifi c to 
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the type of sterilization procedure and anesthetic 
used.  

    Male Sterilization 
 Vasectomy has been proven to be one of the 
highly effective and most reliable contraceptive 
methods with fi rst-year failure rate of 0.15 % 
[ 48 ]. In women with medical conditions that may 
have contraindications for the usage of different 
contraceptive methods, vasectomy of their part-
ners should be considered. Vasectomy is almost 
always performed under local anesthesia using a 
no-scalpel approach. This is a safe, reliable tech-
nique with minimal side effects. However, the 
couple should be counseled that vasectomy is not 
immediately effective and women must use an 
adjunct contraceptive method until all sperm in 
the reproductive tract are cleared.  

    Challenges for Surgical Sterilization 
in Women with GI Diseases 
 Surgical sterilization can last anywhere from 
30 min to 1 h. Most surgical sterilizations via 
laparotomy or laparoscopy are performed under 
general anesthesia. Transcervical sterilizations 
can be performed in an offi ce-based setting with 
preoperative administration of ketorolac for pain 
control. If a woman with a known GI disease has 
gastrointestinal symptoms such as nausea, vomit-
ing, diarrhea, or alterations in the electrolyte lev-
els, prompt evaluation with preoperative 
endoscopies or imaging studies of gastrointesti-
nal tract should be conducted prior to elective 
surgery. Otherwise, there are no major contrain-
dications for women to undergo elective surgery.    

    Use of Contraceptive Methods 
for Management of Gynecologic 
Conditions 

 Many women use contraceptive methods for their 
non-contraceptive benefi ts. Gynecologists treat a 
variety of benign gynecological conditions using 
hormonal contraceptives. Treatments for men-
strual cycle irregularity, heavy menstrual bleed-
ing, dysmenorrhea, premenstrual syndrome, 
acne, fi broids, and pelvic pain due to endometriosis 

are some of the potential non-contraceptive 
benefi ts of contraceptive methods. USMEC doc-
ument clarifi es that their recommendations refer 
to the safety of contraceptive methods being used 
for contraceptive purposes. The recommenda-
tions do not consider the use of contraceptive 
methods for treatment of medical conditions as 
the eligibility criteria may differ in such circum-
stances. The framework of USMEC is helpful to 
identify the contraceptive choices that are safe in 
certain conditions. However, even for women 
with GI diseases, category 2 and category 3 rec-
ommendations may vary based on the gyneco-
logical need of the patient (see Chap.   13    ).  

    Medication Interactions 

    Role of Gastrointestinal System 
in the Absorption of Sex Steroids  

 The gastrointestinal system plays a major role 
in the absorption of oral contraceptive sex steroids. 
These hormones are absorbed from the small 
intestine and they undergo fi rst-pass metabolism 
through the liver. More than half of the absorbed 
ethinyl estradiol is conjugated to form glucuro-
nides and sulfate conjugates. The conjugated 
estrogen is returned to the small intestine through 
the gallbladder, and the bacteria in the large intes-
tine will then enzymatically unconjugate these 
compounds. These newly unconjugated estrogens 
are absorbed from large intestine, and delivered to 
the liver for absorption, re- conjugation, and excre-
tion. Sex steroids entering the circulation bypass-
ing the oral route (ring, patch, intrauterine device, 
and implants) are also ultimately conjugated 
hepatically and excreted in the urine. When the 
EE from CHCs is in contact with the liver, it 
induces activation of cytochrome P450 enzymes. 
Pharmacokinetic studies done with high-dose 
(50 μg) CHCs suggested that absorption of these 
steroids did not differ signifi cantly among women 
with mild ulcerative colitis and those with ileos-
tomy (versus healthy controls) [ 53 ,  54 ]. 

 Drugs most commonly used to treat women 
with GI diseases and their potential interactions 
with hormones are described in Table  18.2 .
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        Patient Assessment 

    History 

 Evaluation of a patient with gastrointestinal dis-
ease begins with a careful personal and family his-
tory. It is very important to recognize the timing of 
the symptoms. Acute infections, infl ammation, 
ischemia, or toxic exposure can cause symptoms 
of shorter duration versus long standing symp-
toms, which may point towards neoplastic or 
chronic infl ammatory diseases. Ingestion and def-
ecation patterns and associated history of pain is 
key to elicit in the history. Recent travel history is 
important and prompts a search for enteric infec-
tion. Providers should also elicit detailed history 
of gastrointestinal bleeding in order to understand 
the location of the lesion. Medication history is 
very useful as some of the common medications 
can cause pain, altered bowel habits, and bleed-
ing. Also, certain GI  diseases are predominant in 

certain ethnic groups (e.g., celiac disease in 
women of northern European descent). 

 Following this, a comprehensive obstetric and 
gynecological history should be elicited. Pertinent 
gynecological history begins with detailed men-
strual history (including documentation of last and 
previous menstrual period) and obstetric history 
(including the details of prior pregnancies) fol-
lowed by history of vaginal or pelvic infections. In 
addition, providers should always remember that 
all women in reproductive age are candidates for 
preconception care. A reproductive life plan 
should be established that blends well with opti-
mizing the medical condition as well as balancing 
the reproductive needs of the woman.  

    Physical Examination 

 The information from the history needs to be 
complemented with a thorough physical examina-
tion. As with any other condition, acute vital signs 

   Table 18.2    Drugs most commonly used to treat GI diseases   

 Name of the drug 
 Pregnancy 
FDA category a   Interactions with hormonal birth control methods (if any) b  

 Aminosalicylates 
(sulfasalazine, mesalamine, 
and balsalazide) 

 B c   No potential interactions are noted with these 
medications and contraceptive hormones 

 Antibiotics 
(amoxicillin and clavulanic acid ) 
for infections 

 B/C  No interactions are noted with oral contraceptive use 
and concomitant steroid use 

 Immunomodulators 
 Methotrexate  X  No interactions are noted with oral contraceptive use 

and concomitant steroid use  6 Mercaptopurine  D 
 Cyclosporine  C  Estrogen derivatives may enhance the hepatotoxic 

effects of cyclosporines, and drospirenone-containing 
contraceptives may enhance the hyperkalemic effect of 
cyclosporines. Caution should be exercised when using 
these drugs concomitantly [ 55 ] 

 Tacrolimus  C  Similar to cyclosporine, tacrolimus should not be used 
with drospirenone due to the fear of hyperkalemia [ 56 ] 

 Ribavirin  X  No interactions are noted with oral contraceptive use 
and concomitant steroid use 

   a Adapted from FDA pregnancy categories: A, Controlled Human Studies show no risk; B, No evidence of risk in studies; 
C, Risk cannot be ruled out; D, Positive evidence of risk;  X, Contraindicated in pregnancy 
  b Interactions checked through  Launch Lexi-Interact™ Drug Interactions Program  (see “References”) 
  c Product specifi c: The Asacol and Asacol HD brand of mesalamine is C, due to inactive ingredient dibutyl phthalate 
(DBP) in the enteric coating. Adverse effects in male rats were noted at doses greater than the recommended human 
dose. In addition, olsalazine is class C. The rest of the aminosalicylates are class B  
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usually hint the need for immediate intervention. 
Fever suggests infl ammation. Tachycardia and 
hypotension are present in those with signifi cant 
GI blood loss. Complete abdominal examination 
should then be performed to identify presence of 
masses, ascites, or peritoneal signs (involuntary 
guarding, rigidity, or rebound). In women who 
desire intrauterine devices, pelvic examination to 
assess the size and position of the uterus is 
important.  

    Laboratory Tests 

 Women with chronic gastric, small intestinal, or 
pancreatic disease may have vitamin B 12 defi -
ciency. Chronic mucosal blood loss may result in 
iron defi ciency anemia. It may be worthwhile to 
check the complete blood count and levels of the 
micronutrients in such women, though this is not 
necessary before initiation of contraception. 
Blood testing also monitors medication therapy 
in some diseases, as with thiopurine metabolite 
levels in infl ammatory bowel disease. Other tests 
and body fl uids are sampled under certain cir-
cumstances. In women requesting initiation of 
birth control methods, pregnancy must be ruled 
out by thorough history as well as urine preg-
nancy test when indicated. Chlamydial and gon-
orrheal testing should be offered to women at risk 
for STIs who are considering intrauterine devices.  

    Contraception Method Initiation 
and Follow-Up 

 General principles for contraception initiation 
and maintenance are discussed in this section. 
These recommendations are mainly based on the 
United States Selected Practice Recommendations 
for Contraception Use published in 2013 [ 57 ]. 
Safety of the contraceptive method, availability 
of contraception method, and a responsible pro-
vider to initiate the method are key elements for 
choosing a particular method of contraception. 
Risk of sexually transmitted infection, HIV in 
particular, should be discussed with the patient. 
Consistent use of male latex condoms reduces the 

risk of HIV infection and other STIs and so dual 
protection should be offered in patients at risk for 
acquiring such infections. The CDC Selected 
Practice Recommendations highlight the impor-
tance of accurate assessment of pregnancy risk in 
a woman who is about to start a new contracep-
tive method. A contraceptive method can be initi-
ated anytime a health care provider can reasonably 
certain that a woman is not pregnant. This is 
explained as the same day start (quick start) for 
hormonal contraceptive initiation. Health care 
providers can also offer emergency contraceptive 
pills if recent unprotected intercourse has been 
documented in the past 120 h (see Chap.   1    ).   

    Research Gaps 

 There is clear paucity of data to assess the fre-
quency and content of reproductive counseling 
and contraception documentation for women 
with gastrointestinal and hepatobiliary diseases. 
More studies are needed to clearly state the unmet 
need for contraception education for specialists 
and primary care physicians who take care of 
these patients. Safety of combined hormonal con-
traceptives such as the contraceptive vaginal ring 
and patch needs to be better delineated with high 
quality research studies. Data for usage of LARC 
methods is also very sparse. More studies with 
larger number of patients are needed to confi rm 
the safety of LARC methods among women with 
GI disease and fi ll the research gaps.  

    Conclusion 

 As women spend the majority of their reproduc-
tive years avoiding pregnancy, contraception 
counseling is an important aspect of care of 
women in reproductive age especially for women 
with chronic GI diseases. Regardless of intended 
family size and age at time of visit, unintended 
pregnancy can occur at any point in a woman’s 
reproductive life. This highlights the need for 
continued counseling by health care providers, 
especially specialists with whom these women 
seek regular care.     
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           Introduction 

    Menopause occurs after 1 year of amenorrhea 
which typically happens in the late fourth and 
fi fth decades of a woman’s life, with the average 
age occurring at 51 years [ 1 ]. The years preceding 
menopause, known as perimenopause, encom-
pass the change from regular ovulatory cycles to 
cessation of menses. During the perimenopause, 
changes in the menstrual cycle can occur. 
Menstrual cycle length increases approximately 
2–8 years prior to menopause, with anovulation 
becoming increasingly common [ 2 ]. Although 
cycles can be irregular at this time and often are 
greater than 40 days, as many as 25 % can still be 
ovulatory despite these irregularities [ 3 ]. 

 Perimenopausal signs and symptoms are 
associated with changes in hormonal levels that 
result from a declining follicular pool [ 4 ,  5 ]. 
Several longitudinal studies have reported 
changes in hormonal levels during the peri-
menopause including elevated follicular stimu-
lating hormone levels (FSH) and decreased 
inhibin levels (inhibin-A and inhibin-B). A 

decrease in inhibin- B is often the fi rst change 
noted during the menopausal transition result-
ing directly from the decreasing follicular pool 
since preantral follicles are the main source of 
inhibin-B. This decline in inhibin-B releases the 
negative feedback on FSH. Both normal and 
decreased corpus luteum production of proges-
terone have been reported during the meno-
pausal transition. Estradiol levels have been 
shown to be normal or slightly increased [ 6 – 8 ] 
with androgen levels being normal or decreased 
independent of sex hormone binding globulin 
(SHBG) levels [ 9 ,  10 ]. High levels of estrogen 
are more commonly a feature of the early peri-
menopause with lower levels found just prior to 
menstrual cessation [ 6 ,  11 ]. Anti-Müllerian hor-
mone levels also decrease during the transition 
from the reproductive years to menopause, 
becoming undetectable approximately 5 years 
prior to menopause [ 12 ]. 

 Women progressing through the menopausal 
transition may complain of a variety of symp-
toms that are related to these hormonal changes. 
The symptoms most frequently seen include dis-
turbances in menstrual pattern, vasomotor symp-
toms, and atrophic conditions [ 10 ]. Menstrual 
changes can include anovulation, reduced or 
increased menstrual fl ow, shorter or length-
ened cycles, and fi nally amenorrhea. Vasomotor 
symptoms (VMS), including hot fl ashes, night 
sweats, and palpitations, may vary in intensity 
and frequency but can begin as mild and 
worsen as the woman completes the transition to 
menopause. Finally, vaginal atrophy can result in 
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a degree of symptoms including dyspareunia, 
pruritus, and urinary complaints such as urgency 
and cystitis [ 10 ].  

    Rationale for Contraception 
in the Perimenopause 

    Fertility Control 

 Even though fertility declines with advancing 
maternal age, about one-quarter of menstrual 
cycles remain ovulatory, putting this population 
of women at risk for pregnancy. Women between 
ages 35 and 39 have a fertility rate of approxi-
mately 335 per 1,000 which decreases to 25 per 
1,000 in women over 45, in comparison to 400 
per 1,000 for women under 35 [ 13 ]. Women of 
advanced maternal age are also at increased risk 
of pregnancy related complications including 
spontaneous abortions, fetal malformations, 
aneuploidy, preeclampsia and other hypertensive 
disorders, gestational diabetes, preterm labor, 
and preterm birth [ 14 ]. In 2008, 12 % of all 
induced abortions occurred in women over 35 
years of age. Approximately, 7.8 per 1,000 
occurred in women 35–39 years and 2.7 per 
1,000 occurred in women aged 40 and older [ 15 ]. 
Therefore, in this population, women who are 
currently sexually active or are considering being 
so require and should receive counseling regard-
ing safe and effective methods of contraception.  

    Symptom Relief 

 Menstrual disturbances affect many women dur-
ing this transition often involving unpredictable 
and heavy bleeding. Several decades ago these 
symptoms were frequently treated surgically with 
hysterectomy [ 16 ]. Hormonal contraceptives 
offer today’s clinicians an alternative to surgical 
intervention. Combined hormonal contraceptives 
(CHCs) and progestin-only regimens (levonorg-
estrel IUD, etonogestrel implant, DMPA inject-
able, and progestin-only pills) are all options 
for perimenopausal women to control menstrual 
bleeding unless contraindications exist. 

 Approximately 80 % of women in perimeno-
pause will suffer from VMS [ 16 ], and these 
symptoms may signifi cantly affect the quality of 
life in these women. VMS begin in the perimeno-
pause and persist for variable lengths of time but 
median durations of 4 and 10 years have been 
reported [ 17 ]. Estrogen-containing hormonal 
contraceptive regimens can offer effective and 
safe treatment of vasomotor symptoms if severe 
[ 18 ]. One study found that over a 3-year observa-
tional study, 90 % of women using COC had 
improvement of VMS compared to 40 % of non-
users [ 19 ]. Another study compared two different 
COC regimens and documented a reduction in 
VMS from 88 % of women pre-treatment to 
17–26 % of women 6 months post-therapy [ 20 ]. 
Other non-hormonal treatment options such as 
antidepressants or gabapentin may improve VMS 
in some women [ 21 ,  22 ]. The various herbal 
treatments or supplements have not proven 
 consistently to be benefi cial [ 23 ]. Therefore, if 
no contraindication to estrogen is present, then 
combined hormonal contraceptives would be of 
benefi t in symptomatic perimenopausal patients 
who need contraception.  

    Noncontraceptive Benefi ts 

 Combined oral contraceptives (COC) have been 
shown to signifi cantly reduce the risk of endome-
trial and ovarian cancer. Endometrial cancer 
risk, including all major histologic subtypes 
(adenocarcinoma, adenoacanthoma, and adeno-
squamous cancers), decreases by about 50 % 
after 12 months of COC use [ 24 – 28 ]. This pro-
tective effect is greatest after at least 3 years of 
use and can persist for more than 15–20 years 
after discontinuing the medication [ 24 ,  29 ]. All 
monophasic COC preparations at doses under 
50 μg have demonstrated this uterine protective 
effect; however, limited data exists on multipha-
sic regimens [ 24 ,  26 ,  30 ]. In perimenopausal 
women, irregular and anovulatory bleeding com-
bined with peripheral sources of estrogen (adi-
pose tissue) place patients at risk of endometrial 
hyperplasia and cancer; therefore, COCs are a 
good option in this population for prevention. 
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The progestin component of COC blocks any 
estrogenic stimulation of the endometrial lining, 
thus preventing hyperplasia and conversion to 
endometrial cancer. Ovarian cancer risk reduc-
tion is one of the most important benefi ts of COC 
since this type of cancer is often diagnosed in late 
stages and so is frequently fatal. A 40 % reduc-
tion in developing epithelial (all histologic sub-
types) ovarian cancer is seen in COC users over 
nonusers [ 26 ,  28 ,  31 – 37 ]. Risk reduction 
increases with duration of use and can persist for 
more than 20 years after discontinuation. Users 
with as little as 3–6 months of use have shown 
benefi t, but COC use for greater than 3 years is 
needed for signifi cant impact. 

 Women who have been diagnosed with certain 
gynecological conditions including endometrio-
sis, adenomyosis, and uterine fi broids may have 
clinical symptoms such as pelvic pain and heavy 
uterine bleeding that persist until menopause 
is reached [ 38 ,  39 ]. Historically once childbear-
ing was complete or perimenopause occurred, 
these conditions were treated surgically with hys-
terectomy with or without bilateral salpingoo-
phorectomy. Hormonal contraceptives, including 
combined (estrogen–progestin) or progestin-only 
regimens can help reduce uterine blood fl ow 
until menopause is reached, avoiding surgery in 
these patients. In addition, ovarian suppression 
with these hormonal regimens can improve 
pain symptoms in women with endometriosis, 
again avoiding surgery and preserving the ova-
ries which can continue to provide hormone 
 production (although reduced) after menopause 
(see Chap.   13    ). 

 Osteoporosis is a common bone disease in 
the elderly and is a major health concern. After 
the age of 35, women lose bone at a rate of 
0.7 % per year, which then increases to 1–1.5 % 
per year after menopause [ 39 ,  40 ]. A decrease in 
estrogen production during perimenopause and 
menopause accounts for this accelerated loss. In 
a hypoestrogenic environment, osteoclastic 
activity predominates, resulting in increased 
bone resorption and less bone formation causing 
a lower bone mineral density (BMD) [ 10 ]. In 
perimenopausal women, particularly those over 
40 years of age, estrogen-containing contracep-

tives can signifi cantly increase BMD even at 
low doses [ 41 ,  42 ]. A review of 13 studies 
assessing the effect of low-dose COC (20 mcg 
ethinyl estradiol) use on BMD found that 9 of 
the 13 studies indicated an increase in BMD, 4 
showed no difference, but no study found a 
decrease. Therefore, the authors conclude that 
there is fair (category B) evidence that COC use 
is favorable on BMD [ 41 ]. A randomized con-
trol trial by Gambacciani et al. comparing dif-
ferent COC found that BMD decreased in 
oligomenorrheic perimenopausal women during 
the observation period but that COC use demon-
strated an increase in BMD in both normal 
cycling and perimenopausal women [ 42 ]. 
However, studies have failed to demonstrate a 
decreased fracture risk with COC in perimeno-
pausal women [ 43 ,  44 ] (see Chap.   16    ).   

    Discontinuation of Contraception 

 Most women will be able to use contraception 
safely until they are assured of menopause. The 
decision of when to stop a contraception method 
must evaluate the benefi ts of the method, health 
risks resulting from its use as age increases, 
diminishing risk of pregnancy, and availability of 
alternative method (Table  19.1 ). Contraception 
may be discontinued by all women above the age 
of 55. The frequency of ovulation or chance of 
spontaneous pregnancy is essentially zero at this 
age [ 1 ]. There are no reliable tests to confi rm the 
loss of fertility in women [ 45 ]. The use of FSH 
levels to defi ne menopause is challenging in that 
fl uctuations are common and become more vari-
able as menstrual irregularity increases. A single 
serum FSH level may be elevated with an accom-
panying low estradiol in menopausal ranges, but 
another random sample may be in normal pre-
menopausal ranges [ 46 ]. One study reported that 
a random serum FSH >25 IU/L is characteristic 
of the late menopausal transition [ 47 ], but mea-
surements of serum FSH during the late meno-
pausal transition are not routinely recommended 
because of their variability. Therefore, clinical 
signs and symptoms should be used to make the 
diagnosis of perimenopause and menopause. 
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FSH and estradiol hormone levels can be helpful 
as an adjunct in some situations (e.g., women 
without a uterus) but should not be relied upon 
alone for the diagnosis of menopause.

   According to the United States Medical 
Eligibility Criteria for Contraceptive Use 
(USMEC), there are no contraceptive methods 
that are contraindicated based on age alone 
(Table  19.2 ) [ 48 ]. However, there are some medi-
cal conditions more common in older women that 
may make some contraceptive methods inappro-
priate and women should be assessed for these 
conditions before contraception is prescribed. 
In women older than 50 years using estrogen- 
containing contraceptives, contraception should 
be continued at least 1 year following the fi nal 
menstrual period; if less than 50 years, continua-
tion of contraception for 2 years after the fi nal 
menstrual cycle is recommended [ 1 ]. Estrogen- 
containing contraceptives should be discontinued 
in women who develop cardiovascular risk factors 
and an alternative contraceptive should be selected 
if the patient is not menopausal. This includes 
patients with stroke, hypertension, diabetes, vas-
cular disease, or ischemic heart disease.

   Other forms of contraception including the 
progestin-only pill, etonogestrel contraceptive 
implant (Implanon/Nexplanon, Merck, White-
house Station, NJ, USA), depot medroxyproges-
terone acetate (DMPA) (Depo-Provera, Pfi zer 
Inc., New York, NY, USA), the copper T380A 
IUD (ParaGard, Teva, Israel), and the levonorg-
estrel intrauterine device (Mirena/Skyla, Bayer 
Healthcare Pharmaceuticals, Wayne, NJ, USA) 

can be used until menopause is diagnosed or age 
55. Of note, any women with a hormone sensitive 
tumor would need to discontinue hormonal con-
traception at the time of diagnosis. This would 
include any hormonal contraceptives, including 
progestin-only, in women with estrogen or pro-
gesterone receptor positive cancers such as breast 
cancer [ 48 ]. 

 Not all women who discontinue hormonal con-
traceptives will need to be transitioned to hormone 
therapy (HT). HT is recommended for moderate 
to severe vasomotor symptoms where symptoms 
are impacting the woman’s quality of life [ 10 ]. 
When discontinuing hormonal contraception, the 
patient and her health care provider should assess 
the need for HT, and if needed, a regimen contain-
ing estrogen and progestin (if she has an intact 
uterus) of the lowest hormonal dose and shortest 
duration should be selected [ 17 ].  

   Table 19.1    When women can stop using contraceptives   

 Advice on stopping contraception 

 Contraceptive Method  Age < 50 years  Age ≥ 50 years 
 Non-hormonal  May stop contraception after 2 years 

of amenorrhea 
 May stop contraception after 1 year of 
amenorrhea 

 Progestin-only methods: 
intrauterine device, implant, 
injection, pill 

 Can be continued up to age 55  Can be continued up to age 55  OR  Switch 
to non-hormonal method and stop after 
1 year of amenorrhea 

 Estrogen-containing methods: 
Ring, patch, pill 

 Can be continued up to age 50 or higher 
if no cardiovascular risk factors 

 Can be continued up to age 55 if no 
cardiovascular risk factors  OR  Switch 
to non-hormonal method and stop after 
1 year of amenorrhea 

   Table 19.2    US medical eligibility criteria for contraceptive 
use categories based on age   

 Method 
 Age range 
(years)  USMEC 

 Combined hormonal 
contraception 

 ≥40  Benefi ts outweigh risks 

 Progestin-only pill  ≥40  No restriction 
 Progestin implant  ≥40  No restriction 
 DMPA  ≥40–45 

 >45 
 No restriction 
 Benefi ts outweigh risks 

 Copper IUD  ≥40  No restriction 
 LNG-IUD  ≥40  No restriction 

   DMPA  depot medroxyprogesterone acetate,  LNG-IUD  
levonorgestrel intrauterine device  
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    Contraceptive Options 
in Perimenopausal Women 

 Older women still have a variety of contraceptive 
options available for use that are both safe and 
effective (Table  19.3 ). Contraception should be 
individualized to a patient’s lifestyle and individ-
ual preferences, but should also be selected based 
on the patient’s medical history, physical exam 
(i.e., blood pressure and BMI for CHC and pelvic 
exams for IUD), and prior contraceptive experi-
ence [ 45 ]. A patient should be counseled on all 
contraceptive options that are available to her as 
well as be counseled on risks and benefi ts of each 
method. Risks and contraindications to certain 
contraceptives may be different than in a younger 
woman. Health care providers should be aware of 
these differences to ensure appropriate contra-
ceptive counseling.

      Intrauterine Devices 

 Both the levonorgestrel IUD (LNG-IUD) and 
copper IUD are highly effective (0.6 and 0.1 % 
failure rates, respectively) and safe to use in most 
perimenopausal women. Though the LNG-IUD is 
associated with a warning for a potential increase 
in breast cancer risk, a retrospective study dem-
onstrated no increased risk with this device [ 49 ]. 
A 3-year smaller LNG-IUD is now available that 
has been studied and shown effective (failure rate 
of 0.9 %). The copper IUD has very few contrain-
dications and is approved for 10 years of use. The 
LNG-IUD comes in two sizes and can be used up 
to 3 or 5 years depending on which device is 
inserted. Both LNG-IUDs have a number of non-
contraceptive benefi ts that could be useful in the 
perimenopausal woman although there is no data 
evaluating the smaller LNG-IUD in this popula-
tion. Women in the perimenopause are at higher 
risk of anovulatory bleeding episodes, and both 
versions of the LNG-IUD offer a benefi cial sup-
pressive effect on the endometrial lining, which is 
attributed to a progestin-induced decidualization 
of the endometrium [ 50 ]. Though spotting or light 
bleeding can occur after LNG- IUDs are initially 
inserted, these irregularities often dissipate after 
3–6 months, resulting in amenorrhea in 20–50 % 
of users by the second year of use [ 51 ]. 
Noncontraceptive benefi ts include a decrease in 
menstrual blood loss, dysmenorrhea, and de novo 
endometrial polyp formation in breast cancer 
patients using tamoxifen [ 52 ].  

    Sterilization 

 As a couple ages, the use of either male or female 
sterilization as their primary form of contracep-
tion increases. In the USA, the use of vasectomy 
(16.8 %) and female sterilization (45.8 %) was 
highest in women between the ages of 40 and 44 
years [ 53 ]. After age 30, the number of couples 
choosing sterilization increases as their planned 
family size becomes complete. Therefore, as her 
fertility declines, the risk of regret after steriliza-
tion is also reduced [ 54 ]. The investigators also 
noted that women under the age of 30 years had 

   Table 19.3    Contraceptive options and considerations in 
the older population   

 Method  Considerations in older women 

 Combined oral 
contraceptives, 
transdermal patch, 
and vaginal ring 

 Older women have higher risk of 
myocardial infarction, stroke, 
and venous thromboembolism 
and estrogen containing 
regimens may increase this risk 

 Depot 
medroxyprogesterone 
acetate 

 Suppresses bone turnover, often 
produces prolonged amenorrhea 

 Progestin-only pill  Produces unpredictable bleeding, 
requires daily time specifi c pill 
taking 

 Etonogestrel implant  Produces irregular bleeding and 
amenorrhea 

 Copper IUD  Can produce cause heavier 
menstrual fl ow and longer 
menstrual cycles. If inserted 
after age 40, can be left in place 
until menopause. 

 Levonorgestrel IUD  May improve heavy and painful 
menses but may rarely cause 
hormonal side effects including 
breast pain, acne, mood changes. 
If inserted after age 45, can be 
left in place until menopause. 

 Barrier methods  Use in new relationships despite 
age and other methods of 
contraception to protect against 
sexually transmitted infections 
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regret as high as 20.3 % within 14 years of their 
tubal ligation, whereas women from 31 to 44 
years only expressed a rate of regret at 5.9 % [ 55 ]. 

 Though various techniques of tubal steriliza-
tion are available, the majority of women in the 
perimenopausal age group undergo a laparo-
scopic tubal ligation which is performed with 
cautery of or applying a clip to the mid-portion of 
the Fallopian tubes. Tubal sterilization may also 
be performed at the time of the last pregnancy 
during cesarean delivery or immediately after 
vaginal delivery, but the perimenopausal women 
is usually well beyond her last pregnancy there-
fore an interval method is more commonly uti-
lized. Importantly, failure rates 8–14 years after 
tubal ligation decreases as a woman ages [ 56 ]. 
This is most likely due to the rate of natural fertil-
ity decline as a woman gets older. 

 Hysteroscopic tubal occlusion with nickel–
titanium coil microinserts (Essure, Bayer 
Healthcare Pharmaceuticals, Wayne, NJ, USA) 
can be performed as an offi ce or hospital outpa-
tient procedure. The placement of microinserts 
into the tubal ostia can be performed in most 
women regardless of medical condition or obe-
sity. A hysteroscope is placed through the cervix 
and the inserts are easily guided into the ostia. 
However, the microinserts are not effective 
immediately. It takes up to 3 months to allow tis-
sue growth around the inserts to permanently 
occlude the tubal ostia. A hysterosalpinogram 
should be performed after this 3-month time 
frame before this method can be relied on for 
contraception.  

    Combined Hormonal Contraceptives 

 Combination contraceptive agents contain both 
an estrogen (typically ethinyl estradiol) and a 
progestin component. These medications were 
fi rst introduced in the USA in the early 1960s and 
originally contained much higher doses of both 
hormonal components compared to the pills that 
are currently approved. Combined contraceptives 
can be administered orally, transdermally, or vag-
inally. All of these medications can be safely uti-
lized by perimenopausal women who are healthy 

and nonsmokers. Nevertheless, the risk of VTE 
increases with increasing age [ 57 ]. This also 
likely applies to the combined hormonal patch 
and vaginal ring (see Chap.   12    ). Since rates of 
both venous and arterial events with estrogen- 
containing methods are still lower than during 
pregnancy, these methods have no upper age 
limit for use [ 58 ]. However, the USMEC “top 
tier” methods (IUDs, implants, sterilization) are 
preferred for women of older reproductive age 
for their superior effectiveness and lack of asso-
ciation with cardiovascular events [ 59 ]. 

 As discussed above, no matter the route of 
administration, combination contraceptives con-
fer more than pregnancy prevention in this patient 
population. As women enter the perimenopause, 
they can develop cycle irregularities and anovula-
tory bleeding problems. The use of these combi-
nation agents act to decrease abnormal uterine 
bleeding (menorrhagia, metrorrhagia), which will 
also decrease anemia. Combined methods also 
offer a reduction in dysmenorrhea and pelvic 
pain, the formation of functional ovarian cysts, 
vasomotor symptoms (hot fl ashes, night sweats, 
vaginal dryness), and help to maintain bone den-
sity. The risks of cardiovascular disease, including 
hyperlipidemia and hypertension, increase as a 
woman ages. The estrogen component of combi-
nation contraceptives can worsen cardiovascular 
disease and hypertension. Therefore, perimeno-
pausal women initiating or continuing combina-
tion contraceptives should have periodic screening 
of blood pressure, weight, and fasting lipid levels 
as part of their health care maintenance [ 10 ].  

    Progestin-Only Contraceptives 

 Progestin-only contraceptives contain no estrogen 
and can be administered orally, as a long- acting 
injection (DMPA), or an implantable rod (etono-
gestrel implant). As progestin-only contraceptive 
methods do not appear to increase the risk of 
venous thromboembolism (VTE), they represent 
safe options for women who are at higher risk for 
cardiovascular events, whether due to age, obe-
sity, or medical comorbidities like diabetes melli-
tus and hypertension. Because of the lack of 
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estrogen in these progestin-only agents, menstrual 
irregularities may occur. Any of these options 
may cause unpredictable spotting, light continu-
ous bleeding, or amenorrhea. Patients should be 
counseled prior to use about the likely possibility 
of a change in their normal bleeding pattern.  

    Emergency Contraception 

 Options for emergency contraception (EC) for 
perimenopausal women are no different than in 
younger women and these include levonorgestrel 
(LNG)-only pill, ulipristal acetate (UPA), and the 
copper IUD [ 60 – 63 ]. LNG-only regimens include 
a dosing regimen of 0.75 mg given twice 12 h 
apart or 1.5 mg given once. These regimens are 
available without a prescription, have approxi-
mately 85 % reduction in risk for pregnancy, and 
are most effective if taken within 72 h of unpro-
tected coitus. Effi cacy and contraindications are 
similar in perimenopausal women and younger 
patients [ 63 ]. UPA is a second-generation selec-
tive progesterone receptor modulator (SPRM) 
that directly interferes with progesterone activity 
in target tissues [ 64 ,  65 ]. Currently, UPA is 
approved for EC in a single 30 mg dose up to 
120 h following unprotected intercourse. It is 
more effective than levonorgestrel emergency 
contraception when used within 24 h or up to 5 
days after unprotected sexual intercourse [ 66 ]. 
Unlike levonorgestrel, UPA prevents follicle rup-
ture after the luteinizing-hormone surge [ 67 ]. 
One meta-analysis showed that ulipristal acetate 
almost halved the risk of pregnancy compared 
with LNG in women who received emergency 
contraception within 120 h after sexual inter-
course (odds ratio [OR], 0.55; 95 % confi dence 
interval [CI], 0.32–0.93) [ 66 ]. Women 36 and 
older were included in the trials of UPA with no 
plausible difference in effi cacy in perimeno-
pausal women. 

 The copper IUD is the most effective emer-
gency contraceptive and is a good alternative for 
women who desire long-term contraception or 
women with a contraindication to hormonal regi-
mens. Insertion of a copper IUD should be per-
formed within 5 days after ovulation or during 

the preovulatory phase. Failure rates are approxi-
mately 0.1 % in women of all ages, and contrain-
dications are also similar across all ages and 
include uterine anomalies and active cervicitis or 
pelvic infection [ 63 ].  

    Barrier Methods 

 Condoms (male or female) and diaphragms can 
be used in perimenopausal women without any 
concern for any preexisting medical problems. 
However, both of these devices have higher fail-
ure rates in typical users compared to hormonal 
methods or IUDs. Though diaphragms are used 
infrequently by women of all ages, the use of 
these barrier methods also demand timing with 
coitus and some degree of manual dexterity to 
insert the device into the vagina.   

    Conclusion 

 Perimenopausal women will experience hor-
monal changes during the transition from repro-
ductive age to menopause, and during this time 
they may suffer from various symptoms resulting 
from these changes. Although the chance of 
becoming pregnant declines with increasing age, 
women are still at risk for pregnancy and 
pregnancy- related complications during peri-
menopause. Therefore, medical providers should 
discuss the various contraceptive options with 
their perimenopausal patients who are sexually 
active. The choice of contraceptive should be 
individualized to the patient’s needs so that it 
may provide both contraceptive effectiveness and 
noncontraceptive benefi t when needed.     
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           Background 

       Scope of the Problem 

 Women with chronic diseases frequently rely 
on medical therapies for short- or long-term 
management of disease or disease-related 
symptoms. In addition, the use of prescription 
medication is increasing among the general 
population, with 49 % using at least one pre-
scription drug in the past month in the years 
2007–2010 compared to 38 % in 1988–1994. 
Women aged 18–44 have had a similar increase 
in prescription drug use, from 41 to 48 % over 
the same time period. The use of multiple medi-
cations is also escalating among reproductive 
age women, with 12 % taking three or more 

prescription drugs in the past month [ 1 ]. Some 
women with chronic disease may be  represented 
in this latter group. 

 Pregnancies occurring among women with 
chronic disease may have implications for dis-
ease progression or increased rate of pregnancy 
complications [ 2 – 5 ]. Medications for chronic 
disease may allow women to optimize their 
health prior to attempting conception, such as 
anti-glycemic agents to achieve glycemic con-
trol for women with diabetes. Drug interactions 
with contraception, therefore, are particularly 
salient for the woman with chronic disease, as 
any interactions may potentially impact the 
effectiveness of contraception (leading to unin-
tended pregnancy, which may have different 
implications for women with chronic disease 
than otherwise healthy women) or, conversely, 
the effectiveness of the medication designed to 
control the disease state. Additionally, medical 
therapies may be known teratogens, and 
decreasing risk of unplanned conception is 
important. In addition, women with chronic 
disease may turn to natural, nonprescription 
products such as botanicals or dietary supple-
ments. Approximately, 17 % of US adults had 
used a natural product (excluding vitamins/
minerals) in the past year, according to the 2007 
National Health Interview Survey [ 1 ]. Finally, 
although not a drug interaction per se, the pro-
vider should understand that increased pill bur-
den may decrease adherence to medication 
regimens [ 6 ], which may have implications for 
contraceptive counseling.  
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    Understanding Pharmacokinetics 

 Pharmacokinetics is the movement of drugs 
through the body. It includes the processes of 
absorption, distribution, metabolism, and excre-
tion. Co-administered medications, among other 
factors, may affect the pharmacokinetics of a 
given drug. The amount of drug reaching the sys-
temic circulation is referred to as its bioavailabil-
ity. For example, the bioavailability for orally 
administered drugs is expressed as:

 Bioavailability AUC oral AUC intravenous 100= / ,( )´   

where AUC refers to “area under the curve,” an 
estimate of total drug exposure over a given 
period of time (Fig.  20.1 ).

   For orally administered combined oral contra-
ceptives (COCs), the bioavailability is 40 % on 
average for the estrogen component [ 7 – 9 ], which 
consists of ethinyl estradiol (EE) for the majority 
of COCs marketed in the USA. Two additional 
estrogen formulations are available, but are less 
frequently prescribed. Mestranol, an alternative 
estrogen component that is metabolized to EE, is 
available in two 50 mcg COC formulations; how-
ever, this dose of EE is rarely used in clinical 
practice. Estradiol valerate is only available in 
Natazia, the fi rst four-phase COC marketed in the 
USA. Currently, there is not a generic formula-
tion available, and a 2011 Cochrane Review 

 recommends monophasic products as fi rst line 
since there is insuffi cient evidence to determine if 
quadriphasic and monophasic products differ in 
effi cacy, bleeding pattern, and side effects [ 10 ]. 
Progestins, which are synthetic derivatives that 
mimic the action of endogenous progesterone, 
are the primary contraceptive components of 
COCs, and are used in progestin-only pills 
(POPs) and other progestin-only methods. The 
bioavailability of these synthetic agents depends 
on the class of progestin used, with a range of 
65 % to greater than 90 % [ 11 ]. Approximately a 
dozen progestins have been used in COCs in the 
USA and are categorized into one of four “gen-
erations” [ 12 ]. The fi rst generation was derived 
from testosterone (Estranes) and 17 hydroxypro-
gesterone (Pregnanes) in the 1960s and 1970s 
with a primary design target of antigonadotropic 
activity. The subsequent generations were devel-
oped in pursuit of an “ideal progestin” with more 
potent progestational and antiestrogenic actions 
on the endometrium in conjunction with less 
androgenic, estrogenic, or glucocorticoid effects 
such as acne, decreased high-density lipoprotein-
 C (HDL-C), bloating, and water retention. The 
second-generation progestins, norgestrel and 
levonorgestrel, are Gonanes derived from testos-
terone, while the third generation is composed of 
the gonane derivatives gestodene, norgestimate, 
desogestrel, and its active metabolite etonoges-
trel. Currently, fourth-generation progestins 

  Fig. 20.1    Pharmacokinetic 
curve of a drug in the body 
demonstrating the area 
under the curve as a 
function of drug concentra-
tion (mg/dL) in the body 
over time (minutes)       
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available in the USA include drospirenone and 
dienogest. Drospirenone is derived from spirono-
lactone, and exhibits antimineralocorticoid and 
antiandrogenic activity [ 13 ]. Dienogest, which is 
only available in Natazia, is structurally related to 
testosterone but also exhibits antiandrogenic and 
antiestrogenic properties [ 13 ]. Effectiveness does 
not vary by type of progestin, though side effects 
may differ [ 14 ]. 

 Orally administered contraceptive steroids 
undergo hepatic fi rst-pass metabolism. After the 
COC is ingested, it dissolves in the stomach and 
is absorbed across the wall of the small intestine. 
Some EE is conjugated to an inactive metabolite 
in the jejunal mucosa, which accounts for 65 % 
of its fi rst-pass metabolism. Depending on the 
progestin, it may be conjugated to form an inac-
tive metabolite by intestinal bacteria. The mix-
ture of conjugated and unconjugated steroids is 
then transported to the liver through the portal 
vein, where both EE and progestins are metabo-
lized by cytochrome P450 (CYP) enzymes and 
that fraction of both steroids that remains unme-
tabolized is transported into the systemic circula-
tion as bioavailable drug. 

 Inactive conjugates of EE are then excreted in 
the bile, at which point some authors have sug-

gested that the original EE compound may be lib-
erated by gut bacteria and reabsorbed, thereby 
possibly increasing its bioavailability [ 15 ]. This 
concept is termed enterohepatic recirculation. 
However, the extent to which enterohepatic recir-
culation is clinically signifi cant for EE metabo-
lism in humans is disputed. In a small study of 
women status post-ileostomy (and thus elimina-
tion of bacteria implicated in metabolism), the 
bioavailability of EE was no different from con-
trols [ 16 ]. Progestins do not have the capacity to 
undergo enterohepatic recirculation, and their 
specifi c pharmacokinetics depend on the type and 
chemical structure [ 11 ]. For COCs containing 
mestranol rather than EE, metabolism is essen-
tially identical to EE, after a rapid demethylation 
[ 15 ]. While the average bioavailability of oral EE 
is 40 %, there is considerable individual variation, 
with a range of 20–65 % [ 15 ] (Fig.  20.2 ).

   Nonoral routes of administration for com-
bined contraceptive steroids include the vaginal 
(ring) and transdermal (patch). Nonoral routes of 
administration of progestin-only contraceptives 
include subcutaneous (implant), intramuscular or 
subcutaneous (depot medroxyprogesterone 
 acetate—DMPA), and intrauterine (levonorg-
estrel intrauterine device—LNG-IUD). Though 

  Fig. 20.2    Steps in the absorption and metabolism of 
 ethinyl estradiol. Adapted from Contraception, 82/4, 
Edelman AB, Cherala G, Stanczyk FZ, Metabolism and 

pharmacokinetics of contraceptive steroids in obese 
women: a review, 314–323, Copyright 2010, with permis-
sion from Elsevier       
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the pharmacokinetics of each of these methods 
vary by route, but all share the absence of fi rst-
pass metabolism. The levels of systemic proges-
tin in the implant and DMPA are high enough to 
suppress ovulation [ 17 – 19 ], while the LNG-IUD 
works through local action and has the lowest 
systemic absorption of progestin compared to all 
routes [ 20 – 22 ]. 

 Levels of EE also vary by route of administra-
tion, and the comparative levels of EE are shown 
in Fig.  20.3 . Given the unique characteristics of 
each of the progestins, a similar comparison of 
progestin levels by route of administration is not 
available.

       Mechanisms of Drug Interaction 
for Contraceptive Steroids 

 Drugs may interact in a synergistic or antagonistic 
fashion. The combination of synthetic  estrogen and 
progestin is an example of a synergistic interaction; 
the ability of the combination of drugs to suppress 
gonadotropins together is greater than either drug 
alone [ 23 ]. Most drug interactions of clinical 
signifi cance for contraceptive steroids, however, 
are antagonistic. Drug interactions between 

contraceptive steroids and noncontraceptive drugs 
may potentially affect levels of contraceptive drug 
or levels of noncontraceptive drug. This may lead 
to subtherapeutic or supratherapeutic levels of 
either drug and lead to lowered effi cacy (for antag-
onistic interactions) or adverse drug effects (for 
synergistic interactions). 

 The fi rst drug interaction with oral contra-
ception was reported in 1971 when Reimers and 
Jezek reported increased intermenstrual bleed-
ing among women taking COCs and rifampin 
for tuberculosis [ 24 ]. Further studies showed an 
increase in pregnancies among women taking 
rifampin compared to the accepted failure rate 
of COCs [ 7 ,  25 – 27 ]. Most drug interactions 
with contraceptive steroids involve drugs that 
induce or inhibit cytochrome P450 3A4 isoen-
zymes and affect the hepatic metabolism of 
estrogens and progestins. Drugs that induce 
CYP may increase the rate of hepatic degrada-
tion of contraceptive steroids, leading to a lower 
bioavailability and potential loss of contracep-
tive effect. In studies of drug interactions, a sig-
nifi cant change in the AUC for Drug A when 
combined with Drug B compared to Drug A and 
placebo indicates that there is an interaction 
between Drug A and Drug B. 

  Fig. 20.3    Concentration-
time curves for ethinyl 
estradiol for three routes 
of administration. 
Reprinted from 
Contraception, 72/3, van 
den Heuvel MW, van Bragt 
AJM, Alnabawy AKM, 
Kaptein MCJ, Comparison 
of ethinyl estradiol 
pharmacokinetics in three 
hormonal contraceptive 
formulations: the vaginal 
ring, the transdermal patch, 
and an oral contraceptive, 
168–174, Copyright 2005, 
with permission from 
Elsevier       
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 Though the effect on hepatic metabolism is 
the main mechanism by which contraceptive ste-
roid drug interactions are mediated, several other 
mechanisms are possible, including (1) reduction 
in amount of steroid absorbed; (2) increased 
serum protein binding of steroid hormone; (3) 
decreasing gut bacteria such that enterohepatic 
recirculation is affected. However, data from 
available studies suggest that these mechanisms 
do not affect contraceptive steroid metabolism in 
a clinically relevant way. 

    Special Circumstances 
 With a growing obesity epidemic in the USA, 
there is an emergent need for research on the 
pharmacokinetics of contraceptive steroids as 
well as other drugs in the obese population. 
Limited research explores whether obesity affects 
the metabolism and bioavailability of contracep-
tive steroids, which may have implications 
for both contraceptive effectiveness and drug 
interactions. Most effi cacy studies of steroidal 
 contraceptives exclude women over 130 % of 
ideal body weight. One study of orally adminis-
tered EE/LNG did include women with greater 
than 130 % ideal body weight, and the half-life, 
and subsequently the time to reach steady state, 
was double in obese versus non-obese women 
[ 28 ]. Another study found lower AUC and maxi-
mum plasma concentration for EE among obese 
women compared to non-obese women who were 
given EE/LNG COCs, although steady state was 
not reached in this study [ 29 ]. A study of subcuta-
neous DMPA (DMPA-SC) among normal weight, 
obese, and extremely obese women showed lower 
levels of MPA among the obese compared to the 
non-obese subjects, with the lowest levels in the 
extremely obese subjects [ 30 ]. The clinical sig-
nifi cance of these differences in steroid pharma-
cokinetics for obese women is not yet understood, 
and further research is necessary.   

    Nonhormonal Contraception 

 Clinicians should consider the copper IUD as an 
effective alternative to hormonal methods of con-
traception. The copper IUD is a long-acting, 

highly effective method with high continuation 
rates that relies on local release of copper ions for 
its effect, and therefore does not interact with 
medications [ 31 ].   

    Medication Classes 

    Antibiotics/Antimycobacterials 

 Rifampin and rifabutin, two antimycobacterial 
drugs in the rifamycin class, affect the hormone 
levels of combined hormonal contraceptives, 
POPs, and etonogestrel implants through induc-
tion of the CYP 3A4 enzyme [ 32 ]. Rifampin and 
rifabutin (and combination drugs Rifamate and 
Rifater) are inducers of CYP 3A4 and increase 
degradation of EE and progestins, to the extent 
that unintended pregnancies may occur [ 24 ,  26 , 
 32 ,  33 ]. Women should be encouraged to con-
sider DMPA or an IUD if long-term use of these 
agents is required [ 32 ]. Pharmacokinetic studies 
of other broad-spectrum antibiotic classes (ami-
noglycosides, cephalosporins, macrolides, and 
penicillins) have not been proven in pharmacoki-
netic studies to interact with combined hormonal 
contraceptives or progestin-only methods [ 32 ] 
(Table  20.1 ).

      Table 20.1    Studies showing no effect of broad-spectrum 
antibiotic use on pharmacokinetics of combined oral con-
traceptives, ring, or patch   

 Antibiotic  Year  Author 

 Ampicillin 500 mg BID  1980  Joshi et al. 
 Ampicillin 500 mg TID  1982  Back et al. 
 Ampicillin 250 mg QID  1980  Friedman et al. 
 Amoxicillin 875 mg BID a   2005  Dogterom et al. 
 Ciprofl oxacin 500 mg BID  1998  Schloten et al. 
 Ciprofl oxacin 500 mg BID  1991  Maggiolo et al. 
 Clarithromycin 250 mg BID  1991  Back et al. 
 Doxycycline 100 mg BID  1991  Neely et al. 
 Doxycycline 100 mg BID a   2005  Dogterom et al. 
 Metronidazole 400 mg TID  1980  Joshi et al. 
 Ofl oxacin 200 mg BID  1996  Csemiczky et al. 
 Temafl oxacin 600 mg BID  1991  Back et al. 
 Tetracycline 500 mg TID  1991  Murphy 

   a Patch and ring  
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   However, some controversy over the possible 
interaction of broad-spectrum antibiotics with 
contraceptive steroids has historically involved 
the theory that if gut fl ora is depleted, EE conju-
gates do not undergo enterohepatic recirculation 
and the amount of bioavailable steroid is 
reduced. However, the data supporting this 
 theory is based on retrospective case series and 
small observational series. A large case-crossover 
study of 1,330 patients with COC failure from a 
large national registry showed no relationship 
between antibiotic use and pregnancy. However, 
this study lacked power to detect pregnancy 
resulting from COC failure [ 27 ]. In a review of 
the evidence, Dickinson reported that given the 
relatively high rate of COC failure under typical 
use, it might be impossible to identify an 
increased risk even if one existed [ 34 ]. The US 
Medical Eligibility Criteria for Contraceptive 
Use (USMEC) ranks broad-spectrum antibiotic 
use as a category 1 condition for use of all 
 combination hormonal methods (COC, patch, 
and ring), while rifampin and rifabutin are cate-
gory 3 [ 32 ]. 

    Antifungals 
 Medications in the antifungal class azoles have 
an inhibitory effect on CYP 3A4 and can 
increase the bioavailability of contraceptive ste-
roids. While there should be no concern about 
decreased contraceptive effi cacy, adverse events 
may theoretically occur. The most common anti-
fungal in the azole group among reproductive-
aged women is fl uconazole, often given orally 
for vaginal yeast infection. Fluconazole is 
thought to be a weak inhibitor of CYP 3A4, and 
the increases in the EE component of COCs 
seen in studies are unlikely to be of clinical sig-
nifi cance [ 35 ,  36 ]. Voriconazole, however, was 
found in one study to increase EE and norethin-
drone bioavailability to a greater degree, and co-
administration may also increase levels of 
voriconazole. Therefore, patients using this 
medication with systemic contraceptive steroids 
should be monitored for adverse events related 
to both medications [ 37 ]. Antifungals are cate-
gory 1 in the USMEC.  

    Antiretrovirals 
 Treatment options for patients with HIV have 
evolved dramatically since its emergence in the 
1980s. Therapy is based on treatment with highly 
active antiretroviral therapy (HAART), and con-
tinues to evolve with development of new agents 
and formulations of these drugs. Antiretroviral 
(ARV) classes that are recommended for fi rst- 
line treatment and most frequently utilized are 
the nucleoside reverse transcriptase inhibitors 
(NRTI), non-nucleoside reverse transcriptase 
inhibitors (NNRTI), protease inhibitors (PI), and 
integrase inhibitors (INSTI). Contraceptive ste-
roids and many ARVs are metabolized by the 
CYP P450 system, predisposing these agents to 
drug interactions in a patient population with 
complex medication regimens [ 38 ]. Clinical trial 
information that is available regarding hormonal 
contraception and ARVs is based on limited 
pharmacokinetic studies with small sample sizes 
and short durations of exposure [ 38 ]. Additionally, 
the primary outcome for most of these studies is 
change in drug serum level; however contracep-
tive drug serum levels do not directly translate to 
clinical effects. For example, there is no literature 
correlating a specifi c decrease in drug serum 
level with a clinically signifi cant contraceptive 
failure such as an unplanned pregnancy. One 
study did analyze serologic evaluation of ovula-
tion [ 39 ]; however, the majority of studies did not 
evaluate measures such as serum hormone levels 
or pelvic ultrasounds to detect ovulation [ 38 ]. Of 
the ARV agents, CYP 450 interactions between 
PIs and COCs demonstrated the most signifi cant 
effect on EE and progestin AUCs, followed by 
NNRTIs, as shown in Table  20.2  [ 38 ]. Efavirenz 
is the most commonly used NNRTI, and in addi-
tion to decreasing sex steroids in COCs, it has 
also signifi cantly decreased progestin levels fol-
lowing administration of LNG emergency con-
traception. There are currently no data evaluating 
LNG emergency contraception with concurrent 
PI use. Additionally, there are no studies evaluat-
ing drug interactions between ulipristal acetate 
and ARVs; however, this agent is metabolized by 
CYP3A4 enzymes and may have altered serum 
concentrations when used with CYP3A4 inducers 
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or inhibitors such as ARVs [ 40 ]. Interestingly, 
while there are also no AUC data evaluating etono-
gestrel arm implants and HAART therapy, there 
are six case reports of pregnancy in patients who 
had the etonogestrel implant and who were also 
taking triple ART therapy containing the NNRTI 
efavirenz. These women all had the implant 
inserted between 1.5 and 3 years prior, placing 
them in the latter half of the therapeutic window. It 
is not recommended to use NNRTIs or PIs in con-
junction with combined hormonal contraception 
(CHC) or etonogestrel implants. Limited data sug-
gest emergency contraception should be used with 
caution in the setting of NNRTIs or PIs while there 
are no studies evaluating ulipristal acetate in this 
setting; however, these methods may be utilized if 
other fi rst-line methods are not accessible, prefer-
ably in conjunction with barrier methods. The 
LNG-IUD and DMPA demonstrated no change in 
hormone levels with these agents, and are accept-
able for use with PIs and NNRTIs, as is the copper 
IUD. INSTIs and NRTIs do not appear to have a 
signifi cant effect on sex steroid concentrations, 
and are safe to use with all contraceptive options. 
Of note, individuals infected with human immu-
nodefi ciency virus (HIV) are recommended to use 
condoms with every act of intercourse to prevent 
transmission and potential mutation of virus, 
regardless of other concurrent contraceptive agents 
(see Table  20.2 ).

       Antimalarials 
 There are no suspected drug interactions or stud-
ies evaluating interactions with chloroquine, 
atovaquone- proguanil, or mefl oquine and any of 

the contraceptives. One study demonstrated that 
there is no interaction between quinine and oral 
contraceptives [ 41 ].   

    Anticonvulsants 

 The anticonvulsants are commonly used for epi-
lepsy as well as many other indications in current 
practice, including treatment for migraines, 
depression, neuropathic pain, and drug depen-
dency. As a drug class it has been well docu-
mented that anticonvulsants can have signifi cant 
interactions with contraceptive hormones, with 
the fi rst report appearing in the literature in 1972 
[ 42 ,  43 ]. Two types of clinically signifi cant inter-
actions may occur with concurrent contraceptive 
and anticonvulsant use: those that reduce the 
effectiveness of contraceptives, and those that 
infl uence the metabolism of anticonvulsants. 

 Contraceptive hormones are metabolized by 
CYP450 enzymes in the liver, and many anticon-
vulsants are strong inducers of CYP3A enzymes, 
which together may accelerate the hepatic metab-
olism of hormonal contraceptives regardless of 
the route of administration. This decreased dura-
tion and intensity of contraceptive action may 
lead to increased ovulation and pregnancy rates 
[ 43 ]. The magnitude of this effect varies with 
individual anticonvulsant agents, since some may 
be potent inducers of CYP 3A4 enzymes (notably 
carbamazepine, oxcarbazepine, phenobarbital, 
phenytoin, primidone), while others have moder-
ate (topiramate), weak, or no effects (Table  20.3 ). 
There are many reports in the literature of 

    Table 20.2    Interactions between hormonal contraception and antiretroviral therapy a    

 Drug class 

 Sex steroid area under the curve (AUC) percent change 

 EE  Progestin  DMPA 
 Etonogestrel 
implant  LNG-IUD 

 LNG emergency 
contraception 

 NRTI  No change  No change  0–↑1 %  No AUC data b   No change  No AUC data 
 NNRTI  ↓22–↑22 %  ↓5–↓64 %  0–↑1 %  ↓48 % 
 PI  ↓55–↑48 %  ↓18–↑110 %  No change  No AUC data 
 INSTI  ↓2 %  ↑14 %  No change  No AUC data 

   EE  ethinyl estradiol,  DMPA  depot medroxyprogesterone acetate,  LNG  levonorgestrel,  NRTI  nucleoside reverse 
transcriptase inhibitors,  NNRTI  non-nucleoside reverse transcriptase inhibitors,  PI  protease inhibitors,  INSTI  integrase 
inhibitors 
  a Adapted from [ 33 ] 
  b No AUC data for ENG implant. However, there have been six case reports of pregnancies with the NNRTI efavirenz 
and the ENG implant during the latter half of the 3-year post-insertion period  
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 unintended pregnancy with concurrent use of 
moderate or potent CYP3A inducers and estro-
gen-containing contraceptives, and three reports 
of pregnancy in the only trial evaluating POPs 
[ 43 ]. Therefore, women requiring these agents 
while using CHC or POPs should be switched to 
more effective methods or add a second method 
[ 32 ,  43 ]. There have been three reports of unin-
tended pregnancy with progestin implants (two 
Norplant, one Implanon), and one report of preg-
nancy with a LNG-IUD [ 43 ,  44 ]. The USMEC 
recommends women who require a moderate or 
potent CYP3A4 inducing anticonvulsant consider 
switching to a more effective method than the 
etonogestrel implant or add a second method [ 32 ]. 
Since there is only a single report of pregnancy 
with the LNG-IUD, and no pregnancy reports or 
demonstrated pharmacokinetic interaction with 

DMPA or the copper IUD, these agents are 
 recommended as fi rst line by the USMEC [ 32 ].

   The metabolism of anticonvulsants may be 
affected by another specifi c mechanism of drug 
clearance, glucuronidation. The estrogen compo-
nent in contraceptives may induce glucuronida-
tion, which can signifi cantly decrease levels of 
anticonvulsants metabolized by this route such as 
lamotrigine and valproic acid [ 43 ]. While EE is an 
inducer of glucuronidation, a portion of EE 
metabolism is also completed via glucuronida-
tion; however, this has not been evaluated in clini-
cal trials and does not appear to affect contraceptive 
hormone levels [ 43 ]. When used with CHC, 
lamotrigine doses may need to be adjusted due to 
the signifi cant decrease in antiepileptic drug lev-
els (41–64 %) [ 12 ,  43 ]. While there are also 
decreases in lamotrigine levels with LNG use, 

   Table 20.3    Interactions between hormonal contraception and antiepileptic therapy a    

 Antiepileptic drug  Brand  Serum hormone levels  Antiepileptic levels 

  Potent CYP inducers    Ethinyl estradiol    Progestin  
 Carbamazepine  Tegretol  ↓ EE  ↓LNG  No data 
 Oxcarbazepine  Trileptal  ↓ EE  ↓LNG  No data 
 Phenobarbital  Generic  ↓ EE  ↓LNG  No data 
 Phenytoin  Dilantin  ↓ EE  ↓LNG  No data 
 Primidone  Mysoline  No data  No data  No data 
  Moderate CYP inducers  
 Topiramate  Topamax  ↓ EE  No ∆ NOR  No data 
  Weak CYP inducers  
 Felbamate  Felbatol  ↓ EE  ↓GSD  No data 
 Gabapentin  Neurontin  No Data  No Data  No data 
 Levetiracetam  Keppra  No ∆ EE  No ∆ LNG  No data 
 Tiagabine  Gabitril  No ∆ EE  No ∆ LNG  No data 
 Vigabatrin  Sabril  No ∆ EE  No ∆ LNG  No data 
 Zonisamide  Zonegran  No ∆ EE  No ∆ NOR  No data 
 Lacosamide  No ∆ EE  No ∆ LNG  No data 
 Ethosuximide  Zarontin  No ∆ COC  No data  No data 
 Pregabalin  Lyrica  No ∆ COC  No data  No data 
  Undergo glucuronidation  
 Lamotrigine  Lamictal  No ∆ EE  ↓LNG  ↓ w/COCs 

 No data w/patch 
 No data w/ring 

 Valproic Acid  Depakote 
 Depakene 

 No ∆ EE  No ∆ LNG  ↓ w/COCs 
 ↓ w/patch 
 No data w/ring 

   EE  ethinyl estradiol,  LNG  levonorgestrel,  GSD  gestodene,  NOR  norethisterone,  COCs  combined oral contraceptives 
  a Adapted from Contraception, 83/1, Gaffi eld ME, Culwell KR, Lee CR, The use of hormonal contraception among 
women taking anticonvulsant therapy, 16–29, Copyright 2011, with permission from Elsevier  
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they are less signifi cant; therefore, dose adjust-
ments are likely not needed when using POPs, 
DMPA, implants, or IUDs with this agent [ 43 ]. 
For clinical recommendations, see Chap. 8.  

    Triptans 

 Concurrent use of triptan agents with CHC has 
been shown to reduce the clearance of triptans, 
demonstrated by a reduced naratriptan clearance 
of 32 % when used with an oral contraceptive 
[ 45 ]; however, there are no documented cases of 
triptan toxicity in conjunction with hormonal 
contraceptives. Dosing changes are not recom-
mended unless the patient experiences adverse 
effects related to increased triptan exposure. 
There are no restrictions on use of POPs, DMPA, 
implants, or IUDs with triptans.  

   Diabetes Agents 

 While EE and some progestins may affect 
plasma glucose and reduce insulin sensitivity, 
studies show that COCs, ring, implant, and 
DMPA in modern doses do not affect these 
parameters in any clinically meaningful way 
[ 46 – 48 ]; thus doses of diabetic medications do 
not need to be adjusted for a woman using hor-
monal contraceptives. 

 Certain thiazolidinediones may affect the 
metabolism of contraceptive steroids. Troglitazone 
(Rezulin), which was removed from the US mar-
ket in 2001 due to cases of liver failure, is a CYP 
3A4 inducer, which decreased the bioavailability 
of both EE and norethindrone by approximately 
30 % [ 49 ]. However, the thiazolidinedione rosigli-
tazone (Avandia) is metabolized by another CYP 
enzyme, and it has been found that co-administra-
tion with EE and norethindrone did not affect the 
pharmacokinetics of either steroid hormone [ 50 ]. 
While no studies have been done on contraceptive 
hormones and the third member of this class, 
 pioglitazone (Actos), it is metabolized by CYP 
3A4 [ 51 ], so co-administration with contracep-
tive  steroids could theoretically lead to decreased 
 bioavailability of the steroid hormones. 

 Glucagon-like peptide receptor agonists slow 
gastric emptying, among other effects, which has 
implications for metabolism of orally adminis-
tered drugs such as COCs or POPs. One study 
examined a COC containing EE and levonorg-
estrel administered 1 h before versus 30 min after 
exenatide (Byetta) injection and found a reduc-
tion in maximum concentration (Cmax) for the 
contraceptive steroids in the post-injection group 
but no difference in AUC [ 52 ]. Regardless, it is 
recommended that exenatide users who also use 
medications relying on threshold concentrations 
for effi cacy (such as COCs) take these medica-
tions at least 1 h prior to exenatide injection [ 53 ]. 
The prescribing information for the other medi-
cation in this class, liraglutide (Victoza), states 
“caution should be used when oral medications 
are concomitantly administered” [ 54 ]. 

 No studies have been completed to evaluate 
the interaction of contraceptive steroids with 
second- generation sulfonylureas (glipizide, glyburide, 
glimepiride), biguanides (metformin), alpha glu-
cosidase inhibitors (acarbose, miglitol), DPP-4 
inhibitors (saxagliptin, sitagliptin), meglitinides 
(nateglinide, mitiglinide), or amylin agonists 
(pramlintide). 

    Thyroid Agents 
 In women using contraceptive hormones that are 
systemically absorbed, the binding of T3 and T4 
is increased due to the effect of hormones on 
hepatic globulin synthesis (increased thyroid 
binding globulin). Thus the total level of thyroid 
hormone is increased but not the free fraction 
[ 55 ,  56 ]. There are no reported interactions with 
T3 or T4 preparations (such as levothyroxine), 
thionamides, or iodinated agents with contracep-
tive hormones.   

    Autoimmune Agents 

 Immunosuppressants such as cyclosporine, siroli-
mus, and tacrolimus are metabolized by the CYP 
3A4 system. Concurrent use with CHC may 
inhibit the metabolism of these agents and increase 
their concentrations, which may lead to adverse 
effects [ 57 – 59 ]. Since estrogens are metabolized 
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by CYP 3A4, these immunosuppressants may also 
increase levels of EE with corresponding side 
effects [ 59 ]. Patients may be monitored for both 
immunosuppressant level changes and symptoms 
of estrogen excess if CHC is initiated. If CHC is 
discontinued, then close monitoring of the patients 
immunosuppressant level may be considered to 
evaluate the need for dose adjustment. 

 There is a theoretical concern that immuno-
suppressive agents may interfere with the infl am-
matory reaction produced by IUDs in the 
endometrium, but there are no studies evaluating 
this potential interaction [ 59 ]. It has been sug-
gested that macrophages play a signifi cant role in 
the local infl ammatory reaction produced by 
IUDs, and immunosuppressants are believed to 
have minimal effect on macrophage activity. 
However, there is no interaction between these 
immunosuppressive agents and the LNG or cop-
per ions in IUD systems [ 59 ]. There are no stud-
ies evaluating POPs, DMPA, or implants with 
these immunosuppressive agents.  

    Psychiatric Agents 

 The most commonly used agents for depression 
in the USA are selective serotonin reuptake 
inhibitors (SSRIs). At this time there are no stud-
ies evaluating drug interactions between these 
agents; however there are reports of a theoretical 
interaction regarding concurrent use of citalo-
pram and estrogen. In vitro data indicate that EE 
is an inhibitor of CYP 2C19, and recommenda-
tions for citalopram indicate since it is a substrate 
for CYP 2C19, the maximum citalopram dose 
should be 20 mg/day in patients receiving CYP 
2C19 inhibitors due to dose-dependent QT inter-
val prolongation [ 60 ]. There are no documented 
cases of this interaction, and currently no empiric 
dose changes are recommended due to interac-
tions between COC and SSRI use. There are no 
clinical trials evaluating serotonin- norepinephrine 
reuptake inhibitors (SNRIs) and contraceptives. 

 Combined hormonal contraception (CHC) may 
increase the effect of tricyclic antidepressants 
(TCAs) by inhibiting their hepatic metabolism, 
and the patient should be monitored for symptoms 

of TCA toxicity if CHC is initiated [ 58 – 61 ]. 
Additionally, the concentration of monoamine 
oxidase inhibitors (MAOIs) signifi cantly increases 
with use of CHC due to inhibition of fi rst-pass 
metabolism. In one small trial with eight subjects, 
selegeline levels increased by approximately 20 
times normal serum levels with COC use [ 62 ]. 
There are no studies evaluating the use of MAOIs 
with the vaginal ring or patch. Use of MAOIs 
should be avoided or the dose decreased to avoid 
adverse effects, including hypertensive reactions, 
when CHC is initiated. There are no studies evalu-
ating MAOIs with progestin- only products. 

 There is a theoretical interaction indicating 
CHC may decrease the blood serum concentra-
tion of some antipsychotics. Ethinyl estradiol is 
an inhibitor of CYP 1A2 enzymes, which metab-
olize chlorpromazine, clozapine, thioridazine, 
and olanzapine and may therefore increase the 
levels of these antipsychotics [ 63 ]. In a case 
report, one woman taking a COC and clozapine 
experienced elevated clozapine plasma levels and 
side effects, both of which resolved upon discon-
tinuation of her COC [ 64 ]. However, a recent 
study evaluating olanzapine with CHC or 
progestin- only contraceptives found no clinically 
relevant changes in olanzapine serum concentra-
tions. This study found decreased levels of olan-
zapine metabolites with CHC; however, this was 
not clinically signifi cant [ 65 ]. There are no dose 
adjustments recommended for patients taking 
antipsychotics and CHC or POPs; however, it 
may be benefi cial to monitor patients for adverse 
reactions related to increased antipsychotic con-
centrations with concurrent use of CHC. 

 Benzodiazepine clearance is inhibited by EE 
and may yield increased serum concentrations 
[ 66 ,  67 ]; however, one study demonstrated that a 
low-dose estrogen formulation COC did not sig-
nifi cantly infl uence the clearance of alprazolam 
[ 68 ]. This interaction with hormonal contracep-
tives may not be limited to EE alone: another 
study evaluated triazolam with concurrent use of 
progesterone (Prometrium, 100 or 200 mg) and 
found the effects of triazolam were increased and 
extended [ 67 ]. Patients starting hormonal contra-
ceptives should be monitored for increased 
effects of benzodiazepine use. 
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 There are no perceived interactions or studies 
evaluating interactions between any of the psy-
chiatric agents and DMPA, LNG implants, or 
IUDs.  

    Antihypertensives 

 Antihypertensives and EE do not demonstrate 
any clinically signifi cant interaction with 
 standard dosing. While some clinical trials have 
demonstrated decreased clearance of the beta 
blocker metoprolol [ 69 ,  70 ] and metabolites from 
the calcium channel blocker nifedipine [ 71 ], 
there was no clinically signifi cant change in 
blood pressure due to this inhibition of CYP 3A4 
activity. Other antihypertensives such as angiotensin-
converting enzyme (ACE) inhibitors, angiotensin 
receptor blockers, diuretics, and nitrates are not 
documented to have any type of clinically signifi -
cant interaction with EE. 

 While fi rst-, second-, and third-generation pro-
gestins do not interact with any of the antihyper-
tensive agents, the fourth-generation progestin 
drospirenone acts as an antimineralocorticoid and 
can interact with other potassium-sparing drugs. 
One study found very little effect in  potassium 
levels in healthy women taking drospirenone in 
conjunction with spironolactone [ 72 ]. However, 
agents such as ACE inhibitors, angiotensin- II 
antagonists, potassium sparing diuretics, and 
aldosterone antagonists may cause hyperkalemia, 
which may be exacerbated when used with 
 drospirenone, especially in the setting of renal 
impairment. Providers may consider checking 
serum potassium levels in these patients within 
the fi rst month of therapy [ 73 ].  

    Anticoagulants 

 It is well established that estrogens increase the 
risk of thrombosis; therefore, contraceptives con-
taining estrogens are typically avoided in patients 
who require anticoagulation. The limited data 
evaluating concurrent vitamin K antagonist and 
hormonal contraceptive use includes a case report 
series noting an increased anticoagulant effect 

with COCs [ 74 ], a single case report with varying 
international normalized ratio (INR) effects in 
response to combined followed by progestin- 
only contraceptives [ 75 ], and a case report with 
increased anticoagulant effect following use of a 
levonorgestrel emergency contraceptive [ 76 ]. If 
concurrent use of warfarin and hormonal contra-
ception is required, it is recommended to monitor 
INR more closely while therapy is initiated. 
Antiplatelet agents may decrease EE concentra-
tions but do not appear to alter progestin concen-
trations when taken with COCs. This was 
demonstrated by ticagrelor, an antiplatelet agent 
metabolized by CYP 3A4/5, which decreased 
ethinyl estradiol exposure by 20 % with a COC 
[ 77 ]. However, interaction with antiplatelet 
agents is not thought to be clinically signifi cant 
because the effect on EE metabolism is relatively 
small and the primary contraceptive benefi t is 
provided by the progestin component of COCs. 

 Heparins and low molecular weight heparins 
do not interact with oral contraceptives. It is 
unknown if newer anticoagulant classes such as 
the direct thrombin inhibitors (dabigatran, arg-
atroban, etc.) and direct factor Xa inhibitors 
(rivaroxaban, apixaban) are affected by oral hor-
monal contraceptives. 

 Progestin-only methods such as DMPA, LNG 
implants, or IUDs are preferred in patients 
requiring anticoagulation. There are no known 
interaction between these agents and any of the 
anticoagulant classes.  

    Gastrointestinal Agents 

 There is no evidence for interaction between con-
traceptive steroids and antacids. In a study of 12 
women co-administered antacid and COC there 
was no change in the total bioavailability of either 
steroid compared to baseline [ 78 ]. 

 A randomized, placebo-controlled study 
showed that COC co-administered with lansopra-
zole did not affect the bioavailability of contra-
ceptive steroids [ 79 ], suggesting that proton-pump 
inhibitors do not interact with contraceptive hor-
mones. There are no studies that evaluate contra-
ception interaction with the other commonly 
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used drug class for gastrointestinal refl ux disease, 
H2-receptor blockers. 

 For medications for the management of 
infl ammatory bowel disease (IBD), see autoim-
mune agents. 

 There is no evidence of interactions between 
antidiarrheals and contraceptives.  

    Respiratory System Agents 

 There is no evidence suggesting interaction 
between commonly used medications for asthma, 
including bronchodilators, beta 2 adrenergic ago-
nists, or inhaled corticosteroids and contraceptive 
steroids. Theophylline, a medication rarely used 
due to a narrow therapeutic window, has been 
shown to interact with COCs whereby clearance 
of theophylline is reduced, increasing the risk of 
theophylline toxicity [ 80 ]. If a patient is taking 
theophylline, consideration should be given to 
nonhormonal methods or the levonorgestrel IUD. 

 One medication for treatment of pulmonary 
arterial hypertension, bosentan, has shown to 
interact with COCs. Bosentan (Tracleer) decreased 
the AUC of norethindrone and EE in one study, 
which suggests that nonhormonal methods or 
LNG-IUD may be preferable to systemic steroids 
for patients taking bosentan [ 81 ]. 

 Other commonly used respiratory agents such 
as antitussives, mucolytics, and decongestants do 
not interact with contraceptive steroids.  

    Lipid-Lowering Agents 

 The most common lipid-lowering agents utilized 
in practice today are statins. Due to the possible 
teratogenicity of these agents, they should only 
be taken by sexually active women of childbearing 
age if they are using contraception. Atorvastatin 
and rosuvastatin have been shown to increase the 
area AUC of EE 20–26 % and progesterone by 
15–34 % [ 82 ]. It is likely that CYP 3A4 metabo-
lism is involved in this interaction with most of 
the statins, but there are likely additional factors 
since rosuvastatin does not demonstrate CYP 
3A4 induction but still caused an increase in EE 

AUC. However, this increase of EE and progestin 
with statins is not clinically signifi cant, and no 
dose change is required unless the patient experi-
ences side effects from excess EE or progestin. 
The package insert of bile acid sequestrants rec-
ommends that oral drugs that have not been stud-
ied with these agents, including oral 
contraceptives, be taken 1 h before or 4 h after to 
prevent absorption interference [ 83 ]. There are 
no suspected interactions or studies evaluating 
CHC or POPs with any other lipid- lowering 
agents, including fi brates, ezetimibe, nicotinic 
acid, or omega 3 fatty acids. 

 There are no known interactions between any 
of the lipid-lowering agents and DMPA, etono-
gestrel implants, or IUDs.  

    Analgesics 

 There is no evidence for interaction between 
most common analgesics, including acetamino-
phen (APAP), narcotics, muscle relaxants, or 
aspirin, with contraceptive steroids. The package 
insert of drospirenone-containing contraceptives 
states that concurrent use with NSAIDS may 
have additive effects on serum potassium, and 
may warrant potassium monitoring during the 
fi rst month of concurrent therapy. However, the 
one clinical trial found no evidence of hyperkale-
mia with concurrent drospirenone and indometh-
acin use [ 72 ,  84 ].  

    Common Supplements 

 St. Johns wort is a known inducer CYP 3A4, 
2E1, and 2C19, which predisposes it to interact 
with COCs. Studies have demonstrated increased 
intermenstrual bleeding with COCs that is indic-
ative of reduced plasma concentrations of both 
EE and progestin [ 85 – 87 ], and there is one case 
report of unwanted pregnancy [ 88 ]. Due to less 
US Food and Drug Administration (FDA) over-
sight with dosing and availability of herbal sup-
plements, in conjunction with these potential 
drug interactions, it is recommended to avoid St. 
Johns wort with both estrogen-containing and 
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progestin-only contraceptives. There are no stud-
ies evaluating interactions with DMPA, etono-
gestrel implants, and IUDs.   

    Research Gaps and Clinical 
Implications 

 This chapter provides a comprehensive summary 
of possible drug interactions with hormonal con-
traception based on the existing evidence; how-
ever, further research is needed in areas where 
evidence is lacking. Specifi c areas of need for 
additional research include ARV therapy (particu-
larly regimens that include efavirenz and impla-
non, as well as emergency contraception and PIs), 
use of contraception with benzodiazepines, and 
oral contraceptive use with all forms of newer anti-
coagulant therapy (i.e., thrombin inhibitors and 
direct factor Xa inhibitors). As described through-
out the chapter, long-acting reversible methods of 
contraception (LARC), like the IUDs in the major-
ity of clinical situations and the implant in most 
clinical situations, have limited drug interactions. 
The limited drug interactions coupled with the 
high effi cacy of LARC methods make them an 
optimal choice for most women, especially those 
with chronic disease. Clinicians should emphasize 
the safety of LARC methods, their effi cacy, and 
the lack of need for adding additional medications 
to existing daily medication regimens when coun-
seling women with chronic diseases.     
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                      Appendix: CDC Medical Eligibility Criteria 
for Contraceptive Use 2010: Summary Chart    

 

C
on

di
ti
on

S
ub

-c
on

di
ti
on

 

C
om

bi
ne

d 
pi

ll,
 

pa
tc

h,
 r

in
g

P
ro

ge
st

in
-o

nl
y 

pi
ll

I n
je

ct
io

n

Im
pl

an
t

L
N

G
--

IU
D

C
op

pe
r-

IU
D
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Age Menarche 

to <40=1
Menarche to 

<18=1
Menarche to 

<18=2
Menarche to 

<18=1
Menarche to 

<20=2
Menarche to 

<20=2
>40=2 18-45=1 18-45=1 18-45=1 >20=1 >20=1

>45=1 >45=2 >45=1
Anatomic
abnormalities 

a) Distorted uterine cavity 4 4
b) Other abnormalities 2 2

Anemias a) Thalassemia 1 1 1 1 1 2
b) Sickle cell disease‡ 2 1 1 1 1 2
c) Iron-deficiency anemia 1 1 1 1 1 2

Benign ovarian 
tumors

(including cysts) 1 1 1 1 1 1

Breast disease a) Undiagnosed mass 2* 2* 2* 2* 2 1
b) Benign breast disease 1 1 1 1 1 1
c) Family history of cancer 1 1 1 1 1 1
d) Breast cancer‡

i) current 4 4 4 4 4 1
ii) past and no evidence of 
current disease for 5 years

3 3 3 3 3 1

Breastfeeding
(see also 
Postpartum)

a) < 1 month postpartum 3* 2* 2* 2*
b) 1 month or more postpartum 2* 1* 1* 1*

Cervical cancer Awaiting treatment 2 1 2 2 4 2 4 2
Cervical ectropion 1 1 1 1 1 1
Cervical 
intraepithelial 
neoplasia 

2 1 2 2 2 1

Cirrhosis a) Mild (compensated) 1 1 1 1 1 1
b) Severe‡ (decompensated) 4 3 3 3 3 1

Deep venous 
thrombosis 
(DVT) 
/Pulmonary   
embolism (PE)

a) History of DVT/PE, not on 
anticoagulant therapy

i) higher risk for recurrent 
DVT/PE 

4 2 2 2 2 1

ii) lower risk for recurrent 
DVT/PE 

3 2 2 2 2 1

b) Acute DVT/PE 4 2 2 2 2 2
c) DVT/PE and established on 
anticoagulant therapy for at least 3
months

Summary Chart of U.S. Medical Eligibility Criteria for Contraceptive Use

Updated June 2012. This summary sheet only contains a subset of the recommendations from the US MEC.  For complete guidance, see:
http://www.cdc.gov/reproductivehealth/unintendedpregnancy/USMEC.htm

Most contraceptive methods do not protect against sexually transmitted infections (STIs).  Consistent and correct use of the male latex
condom reduces the risk of STIs and HIV.

Key:
1        No restriction (method can be used)
2  Advantages generally outweigh theoretical or proven risks
3 Theoretical or proven risks usually outweigh the advantages
4       Unacceptable health risk (method not to be used)

i) higher risk for recurrent 
DVT/PE 

4* 2 2 2 2 2

ii) lower risk for recurrent 
DVT/PE 

3* 2 2 2 2 2

d) Family history (first-degree 
relatives)

2 1 1 1 1 1

e) Major surgery

(i) with prolonged 
immobilization

4 2 2 2 2 1

(ii) without prolonged 
immobilization

2 1 1 1 1 1

f) Minor surgery without 
immobilization

1 1 1 1 1 1

Depressive 
disorders

1* 1* 1* 1* 1* 1*

Diabetes mellitus
(DM)

a) History of gestational DM on 1 1 1 1 1 1
b) Non-vascular disease

(continued)



364

  

Diabetes mellitus
(cont.)

(i) non-insulin dependent 2 2 2 2 2 1
(ii) insulin dependent‡ 2 2 2 2 2 1

c) Nephropathy/ retinopathy/ 
neuropathy‡

3/4* 2 3 2 2 1

d) Other vascular disease or 
diabetes of >20 years' duration‡

3/4* 2 3 2 2 1

Endometrial 
cancer‡

1 1 1 1 4 2 4 2

Endometrial 
hyperplasia

1 1 1 1 1 1

Endometriosis 1 1 1 1 1 2
Epilepsy (see also Drug Interactions) 1* 1* 1* 1* 1 1
Gallbladder
disease

a) Symptomatic

(i) treated by      
cholecystectomy

2 2 2 2 2 1

(ii) medically treated 3 2 2 2 2 1
(iii) current 3 2 2 2 2 1

b) Asymptomatic 2 2 2 2 2 1
Gestational 
trophoblastic 

a) Decreasing or

undetectable ß-hCG levels

1 1 1 1 3 3
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I C I C I C I C I C I C

disease b) Persistently elevated

ß-hCG levels or

malignant disease‡

1 1 1 1 4 4

Headaches a) Non-migrainous 1* 2* 1* 1* 1* 1* 1* 1* 1* 1* 1*
b) Migraine

i) without aura, age<35 2* 3* 1* 2* 2* 2* 2* 2* 2* 2* 1*
ii) without aura, age≥35 3* 4* 1* 2* 2* 2* 2* 2* 2* 2* 1*
iii) with aura, any age 4* 4* 2* 3* 2* 3* 2* 3* 2* 3* 1*

History of 
bariatric 
surgery‡

a) Restrictive procedures 1 1 1 1 1 1
b) Malabsorptive procedures COCs: 3 3 1 1 1 1

P/R: 1
History of a) Pregnancy-related 2 1 1 1 1 1
cholestasis b) Past COC-related 3 2 2 2 2 1
History of high 
blood pressure 
during pregnancy 

2 1 1 1 1 1

History of pelvic
surgery

1 1 1 1 1 1

HIV High risk 1 1 1* 1 2 2 2 2
HIV infected 
(see also Drug Interactions)‡

1* 1* 1* 1* 2 2 2 2

AIDS 
(see also Drug Interactions)‡

1* 1* 1* 1* 3 2* 3 2*

Clinically well on therapy If on treatment, see Drug Interactions 2 2 2 2
Hyperlipidemias 2/3* 2* 2* 2* 2* 1*
Hypertension a) Adequately controlled 

hypertension
3* 1* 2* 1* 1 1

b) Elevated blood pressure levels 
(properly taken measurements)

(i) systolic 140-159 or diastolic 
90 -99

3 1 2 1 1 1

(ii) systolic ≥160 or diastolic 
≥100‡

4 2 3 2 2 1

c) Vascular disease 4 2 3 2 2 1
Inflammatory 
bowel disease

(Ulcerative colitis, Crohn’s 
disease)

2/3* 2 2 1 1 1

Ischemic heart 
disease‡

Current and history of 4 2 3 3 2 3 2 3 1

Liver tumors a) Benign
i) Focal nodular hyperplasia 2 2 2 2 2 1
ii) Hepatocellular adenoma‡ 4 3 3 3 3 1

b) Malignant‡ 4 3 3 3 3 1
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Malaria 1 1 1 1 1 1
Multiple risk 
factors for arterial 
cardiovascular 
disease

(such as older age, smoking, 
diabetes and hypertension)

3/4* 2* 3* 2* 2 1

Obesity a) ≥30 kg/m2body mass index
(BMI)

2 1 1 1 1 1

b) Menarche to <18 years and ≥
30 kg/m2 BMI

2 1 2 1 1 1

Ovarian cancer‡ 1 1 1 1 1 1
Parity a) Nulliparous 1 1 1 1 2 2

b) Parous 1 1 1 1 1 1
Past ectopic 
pregnancy

1 2 1 1 1 1

Pelvic 
inflammatory 
disease

a) Past, (assuming no current risk 
factors of STIs)

(i) with subsequent pregnancy 1 1 1 1 1 1 1 1
(ii) without subsequent 
pregnancy

1 1 1 1 2 2 2 2

b) Current 1 1 1 1 4 2* 4 2*
Peripartum 
cardiomyopathy‡

a) Normal or mildly impaired 
cardiac function
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(i) < 6 months 4 1 1 1 2 2
(ii) ≥ 6 months 3 1 1 1 2 2

b) Moderately or severely 
impaired cardiac function

4 2 2 2 2 2

Postabortion a) First trimester 1* 1* 1* 1* 1* 1*
b) Second trimester 1* 1* 1* 1* 2 2
c) Immediately post -septic 
abortion

1* 1* 1* 1* 4 4

Postpartum 
(see also 
Breastfeeding)

a) < 21 days 4 1 1 1
b)  21 days to 42 days 

(i) with other risk factors for 
VTE 3* 1 1 1
(ii) without other risk factors 
for VTE

2 1 1 1

c) ≥ 42 days 1 1 1 1
Postpartum (in 
breastfeeding or 
non-breastfeeding 
women, including
post-cesarean
section)

a) < 10 minutes after delivery of 
the placenta

2 1

b) 10 minutes after delivery of the 
placenta to < 4 weeks

2 2

c) ≥ 4 weeks 1 1
d) Puerperal sepsis 4 4

Pregnancy NA* NA* NA* NA* 4* 4*
Rheumatoid 
arthritis

a) On immuno suppressive therapy 2 1 2/3* 1 2 1 2 1

b) Not on immunosuppressive 
therapy

2 1 2 1 1 1

Schistosomiasis a) Uncomplicated 1 1 1 1 1 1
b) Fibrosis of the liver ‡ 1 1 1 1 1 1

Severe 
dysmenorrhea

1 1 1 1 1 2

Sexually 
transmitted 
infections (STIs)

Sexually 
transmitted 
infections
(cont.)

a) Current purulent cervicitis or 
chlamydial infection or gonorrhea

1 1 1 1 4 2* 4 2*

b) Other STIs (excluding HIV and 
hepatitis)

1 1 1 1 2 2 2 2

c) Vaginitis (including 
trichomonas vaginalis and 
bacterial vaginosis)

1 1 1 1 2 2 2 2

d) Increased risk of STIs 1 1 1 1 2/3* 2 2/3* 2
Smoking a) Age < 35 2 1 1 1 1 1

b) Age > 35, < 15 cigarettes/day 3 1 1 1 1 1
c) Age > 35 , >15 cigarettes/day 4 1 1 1 1 1
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Solid organ 
transplantation‡

a) Complicated 4 2 2 2 3 2 3 2
b) Uncomplicated 2* 2 2 2 2 2

Stroke‡ History of cerebrovascular 
accident

4 2 3 3 2 3 2 1

Superficial 
venous
thrombosis

a) Varicose veins 1 1 1 1 1 1
b) Superficial thrombophlebitis 2 1 1 1 1 1

Systemic lupus 
erythematosus‡

a) Positive (or unknown) 
antiphospholipid antibodies

4 3 3 3 3 3 1 1

b) Severe thrombocytopenia 2 2 3 2 2 2* 3* 2*
c) Immunosuppressive treatment 2 2 2 2 2 2 2 1
d) None of the above 2 2 2 2 2 2 1 1

Thrombogenic 
mutations‡

4* 2* 2* 2* 2* 1*

Thyroid disorders Simple goiter/
hyperthyroid/hypothyroid

1 1 1 1 1 1

Tuberculosis‡
(see also Drug 
Interactions)

a) Non-pelvic 1* 1* 1* 1* 1 1
b) Pelvic 1* 1* 1* 1* 4 3 4 3

Unexplained 
vaginal bleeding 

(suspicious for serious condition) 
before evaluation

2* 2* 3* 3* 4* 2* 4* 2*

Uterine fibroids 1 1 1 1 2 2
Valvular heart a) Uncomplicated 2 1 1 1 1 1
disease b) Complicated‡ 4 1 1 1 1 1
Vaginal 
bleeding
patterns

a) Irregular pattern without heavy 
bleeding

1 2 2 2 1 1 1

b) Heavy or prolonged bleeding 1* 2* 2* 2* 1* 2* 2*
Viral hepatitis a) Acute or flare 3/4* 2 1 1 1 1 1

b) Carrier/Chronic 1 1 1 1 1 1 1
Drug Interactions
Antiretroviral
therapy

a) Nucleoside reverse

transcriptase inhibitors

1* 1 1 1 2/3* 2* 2/3* 2*

b) Non-nucleoside reverse

transcriptase inhibitors

2* 2* 1 2* 2/3* 2* 2/3* 2*

c) Ritonavir-boosted protease

inhibitors 

3* 3* 1 2* 2/3* 2* 2/3* 2*

Anticonvulsant 
therapy

a) Certain anticonvulsants

(phenytoin, carbamazepine,

barbiturates, primidone,

topiramate, oxcarbazepine)

3* 3* 1 2* 1 1

b) Lamotrigine 3* 1 1 1 1 1
Antimicrobial 
therapy

a) Broad spectrum antibiotics 1 1 1 1 1 1
b) Antifungals 1 1 1 1 1 1
c) Antiparasitics 1 1 1 1 1 1
d) Rifampicin or rifabutin therapy 3* 3* 1 2* 1 1

I = initiation of contraceptive method; C = continuation of contraceptive method; NA = Not applicable
* Please see the complete guidance for a clarification to this classification:www.cdc.gov/reproductivehealth/unintendedpregnancy/USMEC.htm
‡ Condition that exposes a woman to increased risk as a result of unintended pregnancy.
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   A 
  Abnormal uterine bleeding (AUB) 

 adenomyosis (AUB-A) , 237–239  
 coagulopathies (AUB-C) , 240–241  
 leiomyomata (AUB-L) , 239–240  
 PALM-COEIN classifi cation , 237  

   Acquired immunodefi ciency syndrome (AIDS).  
  See  HIV and contraception 

   Anticoagulants , 357  
   Antiepileptic drugs (AEDs) , 135–136, 138–139  
   Antiphospholipid antibodies (aPLs) , 310–311  
   Antiphospholipid syndrome (APS) , 310–311  
   Antiretroviral drugs , 107–110  
   Anxiety disorders , 69–70  
   Aortic root dilatation , 30  
   Arrhythmias , 24–25  

    B 
  Bacterial vaginosis (BV) , 100  
   Bariatric surgery.    See also  Obesity and contraception 

 CHC , 171–172  
 EC , 176  
 etonogestrel contraceptive implant , 164–165  
 injectable contraception , 174  
 permanent contraception , 167  

   Benign functional ovarian cysts , 245–246  
   Bone health and hormonal contraception 

 BMD 
 adolescents , 290  
 measurement , 288–289  
 peri-/postmenopausal women , 292–293  
 premenopausal adult women , 290–292  

 interventions , 299–300  
 low bone mass , 288–289  
 medical conditions , 298–299  
 osteoporosis , 288–289  
 progestin-only contraception 

 BMD changes , 293  
 CHC , 294–298  
 fracture risk associated , 293–294  
 recommendations , 294  
 systemic exposure , 290  

 skeletal growth and development , 287–288  
 unintended pregnancy , 289–290  

   Bone mineral density (BMD) 
 changes in 

 adolescents , 290  
 peri-/postmenopausal women , 292–293  
 premenopausal adult women , 290–292  
 progestin-only contraception , 293  

 measurement , 288–289  

    C 
  Cardiac disease and contraception 

 aortic/mitral stenosis , 33–34  
 counseling opportunities , 34  
 hemodynamic changes , 18–19  
 high-risk pregnancy conditions 

 aortic root dilatation , 30  
 complex congenital heart disease , 30  
 ischemic cardiovascular disease/myocardial 

infarction , 28  
 PHV , 28–30  
 PPCM , 31  

 low-risk conditions 
 PACs , 23–24  
 PS , 23  
 PVCs , 23–24  
 small shunts , 21–23  

 LVD , 33  
 mild aortic root diseases 

 connective tissue disorders , 27  
 EDS , 27  
 MFS , 27  
 repaired aortic coarctation , 28  

 moderate-risk conditions 
 arrhythmias , 24–25  
 HCM , 26  
 LVD , 25–26  
 TOF , 24  
 valvular heart disease , 26–27  

 NYHA class III/IV symptoms , 31  
 PH , 31–33  
 prevalence , 17  
 reproductive counseling , 18  
 risk stratifi cation schema , 19–20  
 safety concerns , 20–21  

   Catamenial seizures , 136  

                   Index 
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   Centers for Disease Control and Prevention (CDC) , 5–7  
   Cholestasis , 322  
   Cirrhosis , 323, 325  
   Combined hormonal contraception (CHC) 

 bariatric surgery , 171–172  
 bone health and hormonal contraception , 294–298  
 COCs , 43–46  
 data, cardiovascular events , 44  
 diabetes , 59  
 epilepsy , 141–142  
 EE , 46  
 estrogen-containing , 43  
 GI disorders , 326–328  
 HIV , 104–105  
 hyperlipidemia , 171  
 ischemic stroke , 45  
 LARC , 152–153  
 malignancy , 196–197  
 mechanism of action , 167  
 obesity-related issues , 170–171  
 oncocontraception , 259  
 PAD , 45  
 pharmacokinetics , 169  
 recommendations , 172  
 safety and adverse events , 169–170  
 sickle cell disease , 188  
 thalassemia , 190–191  
 VTE , 213–215  
 VWD , 194–195  

   Combined oral contraceptives (COCs).    See also  
Combined hormonal contraception (CHC) 

 diabetes , 61–62  
 GDM , 63  
 mental health conditions , 80  
 VTE , 216–218  

   Complex congenital heart disease , 30  
   Condoms , 329, 343  
   Connective tissue disorders , 27  
   Copper IUD 

 HIV and contraception , 103  
 obesity, copper T380A , 159  
 VTE , 222  

    D 
  Deep venous thrombosis (DVT) , 212  
   Depot medroxyprogesterone acetate (DMPA) 

 epilepsy , 142–143  
 GI disorders , 329  
 LARC , 152  
 VTE , 220  

   Depressive disorders , 69–70  
   Diabetes and contraception 

 COCs and POPs , 61–62  
 contraceptive patch/ring , 62  
 diagnosis , 57–58  
 epidemiology, US 

 age-adjusted incidence , 55, 56  
 gestational , 56–57  

 medical complications , 55–56  
 preexisting , 56  

 etonogestrel implant , 61  
 GDM 

 COCs , 63  
 hormonal contraception , 62  
 injectable contraception , 63–64  
 POPs , 63  

 injectable contraception , 61  
 IUD , 60–61  
 MEC 

 glycemic control , 64  
 guidelines , 64, 65  
 risk factors , 66  

 pathophysiology , 57  
 physiologic changes 

 CHC , 59  
 contraceptive implant , 58–59  
 injectable contraception , 59  
 LNG IUD , 58  
 nondiabetic obese women , 59–60  

 in United States , 58  
   Diaphragm , 329, 343  
   Drug interactions, antiretroviral regimens , 107–110  
   Dyslipidemia , 121, 126, 309  
   Dysmenorrhea , 241–242  

    E 
  Ehlers–Danlos syndrome (EDS) , 27  
   Emergency contraception (EC) 

 backup option , 174–175  
 bariatric surgery , 176  
 HIV , 106  
 iron-defi ciency anemia , 184–185  
 LARC , 153  
 oncocontraception , 264  
 perimenopause , 343  
 pharmacokinetics , 175  
 recommendations , 176  
 safety and adverse events , 176  
 use and effi cacy , 175  

   Endocrine abnormalities 
 hyperthyroidism 

 data , 274–276  
 effects on fertility , 274  
 hormonal alterations , 273–274  
 implications , 274  

 hypothyroidism 
 data , 278–279  
 effects on fertility , 277–278  
 hormonal alterations , 277  
 implications , 278  

 PCOS 
 data , 280–282  
 effects on fertility , 280  
 hormonal alterations , 279  

   Endometrial hyperplasias , 161  
   Endometriosis , 242–244  
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   Engendering Reproductive Health in Oncologic 
Survivorship (EROS) algorithm , 266–267  

   Epilepsy and contraception 
 catamenial seizures , 136  
 CHC , 141–142  
 considerations , 136–137  
 discontinuation of , 143–144  
 DMPA , 142–143  
 epidemiology , 135–136  
 fertility , 136  
 hysteroscopic and laparoscopic sterilization , 143  
 IUD 

 brain imaging , 140–141  
 types , 140  

 progestin-only implant , 142  
 progestin-only pills (POPs) , 143  
 reproductive physiology , 136  
 research priorities , 144  
 safety and effectiveness 

 AED , 138–139  
 CHC , 138  
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