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Abstract

Purpose of Review Cardiovascular disease (CVD) is the leading cause of death in women. This review highlights contracep-
tive options and their effects on the cardiovascular system (CVS). It provides guidance to cardiologists to make informed deci-
sions regarding the safety of contraceptive use and cardiovascular risk stratification in the care of women of childbearing age.
Recent Findings Approximately 44% of American women live with some type of CVD. Many women use hormonal con-
traception during their lifetime. It is imperative that cardiologists have a robust understanding of the forms of contraception
in current use and their cardiovascular effects.

Summary This contemporary review provides a comprehensive summary of available contraceptive methods to practic-
ing cardiologists and aims to be used as a resource to guide cardiovascular specialists on contraception in the context of
cardiovascular disease.

Keywords Coronary heart disease - Adults with congenital heart disease (ACHD) - Cardiovascular disease (CVD) - Oral
contraceptives - Pregnancy

Introduction

Heart disease is a leading cause of death in the USA among
males and females. Women ages 40-54 are 3 to 4 times more
likely to have diabetes and hypertension compared to women
ages 20-29, and maternal mortality in women ages 35 and
older is higher, with 32.3 deaths per 100,000 live births,
as compared to women under 35, with 7.1-12.1 deaths per
100,000 live births [1]. Conception and contraception in
this cohort of women with increased cardiovascular risk
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are an increasingly relevant concern for the cardiovascular
clinician in the modern era. Since the year 2000, mortality
rates among women have increased in ages 35-44 due to
increased rates of obesity, smoking, and a decline in physi-
cal activity. Furthermore, 44% of women are living with
some type of CVD [2], and many of them are on some form
of contraception. From 2017 to 2019, 65% of women in the
USA used some method of contraception, with 14% using
oral contraceptive methods [2]. Additionally, there was an
increase in oral contraceptive (OC) use in women aged
35-44 from 4 to 17%.

Contraceptives used by premenopausal and perimeno-
pausal women are commonly prescribed by gynecologists
and primary care practitioners. Many cardiologists lack
detailed knowledge of the subject. A survey conducted at a
medical institution in West Virginia to assess contraception
use showed that 80% of participating medical students aged
20-30 years used some contraceptive method. A majority
preferred contraceptives with an oral estrogen component
(62.2%), which was chosen from peer experience. The next
preferred method was the etonogestrel implant (Nexplanon)
at 17.0% and the levonorgestrel intrauterine device (IUD)
at 15.1%.

The majority of the participants took Tier 2 contracep-
tives which were associated with higher CV risk. Sixty-four
percent of those participants who took Tier 2 contraceptives
had either a family or personal history of hypertension. For
women with a history of adequately controlled hypertension,
the medical eligibility criteria (MEC) category for combined
oral contraceptives (COCs), a Tier 2 contraceptive, is not rec-
ommended (MEC 3—risks outweigh benefits). Tier 1 con-
traceptives including copper IUDs, levonorgestrel-releasing
IUDs, and progestin are MEC Category 1 (no restriction on
use) and are the preferred method of contraception.

According to this survey, many women in medicine were
unaware of the cardiovascular effects of their contraceptive
choice. The goal of this review is to increase awareness of
the contraceptive methods available and provide a summary
to increase knowledge about the cardiovascular effects of
current contraceptive options and the current recommenda-
tions in pre and perimenopausal women.

Biological Effects of Endogenous
Estrogen and Progesterone
on the Cardiovascular System

It is important to discuss and understand the effects endog-
enous sex hormones have on the cardiovascular system. Evi-
dence indicates that the female sex hormone estradiol, the
form of estrogen in premenopausal women, plays a critical
cardioprotective role.
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Estradiol levels regulate the presence of estrogen recep-
tors (ER) in vascular tissue and evidence shows that the
arteries of premenopausal women with atherosclerosis have
fewer ER than normal arteries. Estradiol also inhibits vas-
cular smooth muscle cell (VSMC) growth and proliferation.
The growth and proliferation of VSMCs promote plaque for-
mation which is one of the initial steps in atherosclerosis [3].
In addition, many studies have shown that estradiol stimu-
lates the release of nitric oxide (NO) by VSMCs which can
attenuate atherogenic processes by causing vasodilation in
coronary vasculature [3]. Estradiol can also promote neo-
vascularization through angiogenesis as seen by the high
amount of vascular endothelial growth factor in tissues with
high estradiol [3].

The impact of progesterone on the cardiovascular system
remains uncertain [4]. Progesterone interferes with estra-
diol-mediated vascular relaxation and inhibits estradiol’s
reduction of plaque size and cellular proliferation in animal
models. [3] It has been associated with increased coagula-
tion factors and platelet aggregation while decreasing nitric
oxide [3]; however, it has not been shown to significantly
increase the risk of thrombosis at contraceptive doses [4, 5].
It has a limited effect on the lipid profile [6].

Endogenous estrogen and progesterone have many pro-
tective benefits as outlined above. However, we must con-
sider the potential adverse physiologic effects of exogenous
estrogen and progesterone on the CV system when given as
a contraceptive.

Biological Effects of Exogenous Estrogen
and Progesterone on the Cardiovascular
System (Table 1)

Ethinyl estradiol (EE), a synthetic form of estrogen, is com-
monly used in COCs with varying doses of 20 to 50 pg.
Studies have shown an association between cardiovascular
disease and exogenous hormone therapy. The presence of
ER and progesterone receptors (PR) throughout the layers
of the blood vessels increases the risk for venous and arterial
thrombosis and systemic hypertension, diseases that have
become more common among young women [7e].
Estrogen can promote thromboembolism due to increased
production of coagulation factors [8]. EE leads to increased
production of thrombin and coagulation factors like fibrino-
gen, factors VII, VIII, IX, X, XII, and XIII while decreasing
coagulation inhibitors such as protein S and antithrombin,
which leads to a mild increase in coagulation [7e]. The
risk of venous thrombosis is associated with higher doses
of EE,>/=50 pg with a two times higher associated risk.
Exogenous progesterone alone has not been associated
with increased thrombotic risk. Progestogen-only contra-
ceptives are not associated with significant coagulation or
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Table 1 Observed cardiovascular effects of hormonal contraceptives [7¢, 9, 12—14]

CARDIOVASCULAR EFFECTS

Thrombotic Risks:

* Risk of Myocardial Infarction: 1.6-fold
higher risk

* Risk of Venous Thrombosis: 2-4 times
higher risk

* Risk of Stroke: Risk higher with use of
estrogen. Progesterone on the stroke
risk lacks evidence

Effects on CAD risk factors:
* Blood pressure
* Lipids
*  Glucose tolerance

ESTROGEN

11 Coagulation Factors
11 Platelet Aggregation

11 Coagulation Factors (1 Inflammatory state)
|LDL, t HDL, 1 Triglycerides
Increase in systolic BP up to 7-8 mmHg
No change in fasting blood glucose; but can

PROGESTERONE

11 Coagulation Factors
11 Platelet Aggregation
May | Nitric Oxide

No increased risk in thrombosis
1 LDL, | HDL
No change in BP

increase insulin resistance

Electrophysiological effects:

* Introduction of arrhythmias: Easier at
certain times of menstrual cycle

* Increased risk of QT prolongation in
post-menopausal women and in those
with DMPA use

* No specific increased event rate with
CHC use

Anticoagulation and Contraception
* Use of warfarin

1 QT interval
| Platelet aggregation

| or 1 QT Interval

Both estrogen and progesterone interfere with warfarin metabolism, unknown mechanism.
Heavy menstrual bleeding is expected (Agents that reduce bleeding or induce amenorrhea can

be beneficial).

LDL low-density lipoprotein, HDL high-density lipoprotein, DMPA depot medroxyprogesterone acetate

fibrinolysis changes. However, third-generation progesto-
gens, gestodene, and desogestrel, when combined with EE,
were also associated with a two times higher risk of throm-
bosis compared to second-generation progestogens like lev-
onorgestrel [7¢]. Levonorgestrel is more androgenic than
the other progestogens and associated with lower protein
C resistance.

Although arterial thrombosis is uncommon among young
women, those with other cardiovascular risk factors such
as smoking, obesity, sedentary lifestyle, and other medical
comorbidities such as diabetes mellitus, high cholesterol,
and high blood pressure have a higher risk. The risk is also
linked to the estrogen dose but even a low dose (<50 pg)
EE can lead to a two times higher risk of arterial thrombo-
sis. Regarding lipids, estrogen was shown to increase HDL
and triglycerides while lowering LDL [9]. This is thought to
be mediated through estrogen receptor alterations affecting
the upregulation of hepatic apolipoprotein and a decrease
in hepatic lipase activity, leading to increased HDL [10].

EE compared to endogenous estradiol is of higher
potency and causes an excessive production of hepatic
angiotensinogen which leads to increased activation of the

renin—angiotensin—aldosterone system (RAAS) to raise
blood pressure [11]. Progestogen in association with EE
has a similar effect. Of the available progestogens, only
drospirenone maintains the antimineralocorticoid effect of
natural progesterone. Progesterone-only contraceptives are
not known to have an adverse association between use and
blood pressure, although there are limited studies available.

The cardiovascular effects of hormonal contraception are
summarized in further detail in Table 1.

In addition to the biochemical effects, the use of COC can
have electrophysiological effects increasing the propensity
for arrhythmias [14]. One study showed sotalol-induced QT
interval prolongation was amplified in women taking oral
contraceptives with anti-androgenic properties especially in
drospirenone compared to levonorgestrel [15].

Types of Contraception
Pre-menopause encompasses the years from puberty to peri-

menopause. The average age of onset for perimenopause
is 47.5 years [16]. Many women in the pre-menopause and
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perimenopause groups are sexually active and can become
pregnant. Pregnancy can be associated with cardiovascular
risks such as hypertensive disorders, thromboembolism,
and cardiomyopathy [17, 18]. Pregnant women are fourfold
to fivefold more likely to have a venous thromboembolism
(VTE) than non-pregnant women, contributing to 9.3% of
maternal deaths [19]. It is essential for women to have reliable,
safe contraception if they do not desire pregnancy and even
more so when there is a high risk of CV complication with
pregnancy. The cardiovascular risk profiles of various kinds
of contraceptives are important to understand in the context of
a patient’s risk profile. There is limited data on contraceptives
and the risk of cardiovascular disease [18].

A tier-based simplified classification is often used to
determine the 1-year failure rates for current contraceptive
options (Fig. 1).

Copper IUD

A copper IUD is a small flexible plastic device with cop-
per sleeves or copper wires that is inserted into the uterus.
These can be placed immediately after childbirth. Cu-IUD
are advantageous in many patients with cardiovascular
diseases, including ischemic heart disease, thromboem-
bolism, cardiomyopathy, and those at high risk of other
CVDs. Due to their long-acting properties and the fact that
they can be used by women with contraindications to hor-
mones, copper IUDs have significantly higher satisfaction
and continuation rates than hormonal methods [20]. They
can be used for up to 10 years with a typical use failure
rate of 0.8% after 1 year. However, Cu IUD can increase
menstrual bleeding and pain.

Fig. 1 Tier classification based
on 1 year contraception failure

Levonorgestrel (LNg) IUD

A LNg IUD is similar to a copper IUD but without the cop-
per sleeves/wires. It can be used between 3 and 8 years and
releases small amounts of progesterone over a long period
of time. The typical use failure rate of LNg IUD is 0.1-0.4%
[20]. In comparison to other intrauterine devices, LNG-IUS
(Ievonorgestrel-releasing intrauterine system) has one of the
lowest failure rates (0.1%) and is considered safe for women
in perimenopause, but it is associated with an increased risk
of depression [21]. Risk of MI, VTE, and stroke was not
associated with progestin use alone. LNg IUDs can also help
with heavy menstrual bleeding. Like copper IUDs, these
IUDs require a trained health care provider to insert and
remove them.

Etonogestrel Implant

These subdermal implants are single, thin rods that are
inserted under the skin of the upper arm and contain pro-
gestin which is released over 3 years. They have a perfect
use failure rate of 0.05% [22]. These can be used in nursing
mothers 6 weeks after childbirth.

Combined Oral Contraceptives (COC)

COC remain the most widely used contraceptive option
(12.6%) aside from female sterilization (18.6%) [23]. They
generally contain estrogen and progesterone. They must be
taken at the same time every day. Their typical use failure
rate is 6-8% in the first year of use [20]. It is also shown
that the MI risk is increased 1.6 X, and the VTE risk is
2-4 x higher in patients taking COC. COC also increases

Reversible:

rates. Abbreviations: Cu IUD, TIER 1 Cu IUD (Copper-T, Paraguard) 1%
copper containing intrauterine Etonfgljftll-gl]') (N{"e‘n:" K)"leena,:l:‘)('l::) 3
device; LNg IUD, levonorg- ; § .
estrel (LNg) intrauterine Irrevertible: F
device; COC, combined oral Permanent sterilization A
contraceptives (modified from: I
J Am Coll Cardiol. 2021 Apr L
13;77(14):1823-34, Elsevier TIER 2 6-12%
[2021], with permission from COC (multiple trade names >80, varies with formulation) y
Elsevier) [18] Depot Megroxyprogesterone ix;jection (Depo-Provera) R
Progestin only pill (Norgeston, Microgynon) E
Vaginal ring/diaphragm (Nuva ring)
R
TIER 3 18-28% A
Fertility awareness methods T
Barrier contraceptives E
Spermicide
Coitus interruptus
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stroke risk with a higher risk being associated with increased
estrogen dose [20].

COC are popular among perimenopausal women for their
satisfactory menstrual control, migraine reduction, bone preser-
vation, and protection from various cancers [24-26]. The rela-
tive risk of stroke and MI is 2.0 for 30-50 pg ethinyl estradiol
(EE) and 1.6 for 20 pg EE. The incidence of venous thrombo-
embolism (VTE) is 2.4 times higher in women on COCs ages
45-49 than compared to ages 30-34 [27, 28]. COCs containing
levonorgestrel (LNG) have a 50% lower risk of PE compared
with third-generation progestins [29]. Smoking, hypertension,
diabetes, obesity, and hyperlipidemia also increase stroke and
Ml risks, as age and EE dose increase.

For women over 40 years of age using COC, the modern
oral contraceptive pills, estradiol valerate (E2V) + dienogest
(DNG), and micronized estradiol (E2) +nomegestrol acetate
(NOMACc) are reported to be a safe alternative to traditional
oral contraceptives. There is a lower cardiovascular risk
associated with E2V + DNG compared to COCs that contain
LNG or other progestins [30]. According to a large study
using two COCs, one of which was EE-LNG-based and the
other in which the COC used E2-NOMACc, the risk of VTE
and PE in the NOMACc-E2 was similar to or even lower in
the LNG-based COC [31].

Depo-medroxyprogesterone Acetate (DMPA) Injection

DMPA contains only progestin and is administered every
3 months with a typical use failure rate of 4% [22]. Common
side effects include amenorrhea and weight gain.

Progestin-Only Oral Contraceptives

OCPs containing only progestin (i.e., minipill) are less
effective at preventing pregnancy than COC if not taken as
directed, with perfect use being 99% effective and typical
use being 91% effective [20]. They contain 1/2 to 1/10th the
amount of progestin found in COC. They are the preferred
oral contraceptive for breastfeeding women because they
do not reduce milk production [32]. There is no increased
risk of estrogen-related complications such as MI, stroke,
or VTE.

There are many options for contraception, but shared
decision-making with the patient is critical to ensure con-
sistent use for efficacy as well as patient safety. According
to the CDC, there are different medical eligibility criteria
(MEQC) risk categories that are associated with the various
available contraceptives and underlying conditions.

To assist and guide health care providers, the Centers
for Disease, Control, and Prevention (CDC) published
updated recommendations for the use of specific and most
safe contraception in women with various risk factors and

medical conditions. Recommendations specific to cardio-
vascular diseases are collated in Table 2.

Contraception in Perimenopause

As per The North American Menopause Society (NAMS),
menopause is defined as 12 months of amenorrhea in
women aged 40 and older; it is common for women in
the perimenopausal period to continue ovulating even
though estrogen levels are declining; contraception
remains a necessity to avoid an unplanned pregnancy.
Seventy-five percent of pregnancies in women after age
40 are unplanned [34]. The likelihood of pregnancy in
sexually active women without any type of contraception
is estimated to be 30% per year in women aged 40—-44 and
10% per year for those aged 45-49 [16]. Risks of miscar-
riages, chromosomal abnormalities, ectopic pregnancies,
preeclampsia, and postpartum hemorrhages increase in
pregnancy after the age of 40 [35]. Most women begin
perimenopause or menopausal transition between ages 45
and 55, with the transition lasting as long as 14 years for
some to reach menopause. Therefore, contraception should
be considered until the mid-50 s.

To provide safe, effective contraception and reduce the
risk of cardiovascular events for perimenopausal women,
it is necessary to understand the effects of various contra-
ceptive methods on the cardiovascular system. It is also
important to consider contraceptive options for patients
using hormone replacement therapy (HRT). HRT does not
provide the same amount of hormones as OCPs and should
not be substituted for contraception. Women who are on
HRT may still ovulate and must be counseled about birth
control until 1 year after their final menstrual period.

Women between the ages of 40 and 45 are inclined to
use long-acting reversible contraceptives (LARCs) and
permanent sterilization and should be considered along
with vasectomy for the male partner since there is no
increased risk of cardiovascular disease or stroke [27]. As
a result of fewer menstrual cycles, less spotting, and a
lower side effect profile, the vaginal ring is regarded as
the second most popular contraceptive agent. However,
there is little information available about its cardiovascular
risk [36]. Current longitudinal safety data is insufficient
to make recommendations for the use of new-generation
COCs in women over 40 [37]. Progestin-only pills should
only be used if a patient has contraindications to COC’s,
such as tobacco use, obesity, migraines with aura, hyper-
tension, or prior VTE. Depot medroxyprogesterone ace-
tate (DMPA) is not recommended during perimenopause
because it reduces bone density [38].
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Table 2 Available contraceptives in the USA—CDC safety profile in cardiovascular diseases

HTN Hx of HTN Superficial

i Vi ipart
DVT H::::‘;zl;se Stroke I;ss‘:;ls": (140-159/ during venous ca:;:::l”o “::h Smoking
90-99) pregnancy thrombosis yopathy
2 if beginning 2 if beginning
Nex"""i‘:: (l:tl'l’t';"ges"e' 2 3if 3if 1 1 1 1 1 1
P continuing continuing
Depo-Provera
(medroxyprogesterone acetate 2 3 3 1 2 1 1 1 1
injectable)
Ort!lo Trl-C)iclen (oral : 4 4 4 24w+ 3 ) 3 4 2 4*
norgestimate ethinyl estradiol)
2 if beginning
Mirena (levonorgestrel IUD) 2 3if 2 1 1 1 1 2 1
continuing
2 if beginning 2 if beginning
Camila (oral norethindrone) 2 3if 3if 1 1 1 1 1 1
continuing continuing
Nuvaring, Annovera
(etonogestrel/ethinyl estradiol 4 4 4 2/4%* 3 2 3 4 2-4*
vaginal ring)
Junel, Loestrin (oral
norethindrone/ethinyl 4 4 4 2/4** 3 2 3 4 2-4*
estradiol)
Aviane, Lessina, Levora (oral - .
levonorgestrel/ethinyl estradiol) 4 < 4 Z8 S Z S < 2=
Gianvi, Lorynza, Ocella (oral . .
drospirenone/ethinyl estradiol) 4 < y Z8 S 2 S < Ze
Micronor (oral norethisterone) 2 2 .lf begl.nm.ng 2 ,lf begl.nnl.ng 1 1 1 1 1 1
3 if continuing 3 if continuing
Xu]ane.(norelgestromln/ethmyl 4 4 4 4%+ 3 2 3 4 24*
estradiol transdermal patch)
Paragard (copper IUD) 2 1 1 1 1 1 1 2 1

(modified from a CDC table in the public domain) [33®®]. Medical eligibility criteria: 1: No restriction on use. Use the method in any circum-
stance. 2: Benefits outweigh risks. Generally used. 3: Risks outweigh benefits. Use is not usually recommended unless other appropriate meth-
ods are not available. 4: Unacceptable level of risk. Method not to be used

*2 for age <35, 3 for age> 35 and < 15 cigarettes/day, 4 for age > 35 and > 15 cigarettes/day; **2 for uncomplicated valvular heart disease and 4
for complicated valvular heart disease. DVT, deep venous thrombosis; HTN, hypertension; IUD, intrauterine device

Contraception and Pregnancy
Considerations in Adults with Congenital
Heart Disease (ACHD)

With major advances in surgical repair of congenital heart
diseases, more ACHD patients are living to childbearing age
[15]. Pregnancy in women with CHD is considered high risk
and requires specialized care from a team with expertise in
ACHD and obstetrics. Knowledge of pregnancy and con-
traception risks linked to ACHD is necessary for optimal
care. The risks associated with pregnancy and ACHD vary
based on the type and severity of a patient’s heart defect
and its hemodynamic properties. Risk stratification varies

@ Springer

based on diagnosis, severity of condition, and prior surgical
intervention [39, 40].

The WHO pregnancy risk classification for various
CHDs allows us to better ensure adequate pre-conception
and contraceptive counseling (Fig. 2) [39]. Classification
ranges from very low risk (WHO class I) to extremely high
risk (WHO class IV). For example, pulmonary hypertension
is considered a WHO class IV classification—pregnancy
is a contraindication as it confers the highest risk of
morbidity and mortality [41]. Patients with pulmonary
hypertension have a maternal mortality close to 50% [42].
Therefore, in those with Eisenmenger’s syndrome, preg-
nancy is usually contraindicated due to baseline pulmonary
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e PHTN e Bicuspid AV (aorta diameter >
e Severe MS 50mm)
WHO IV e Severe coarctation e LV dysfunction (LVED <30%)
e Marfan dx (aorta diameter > 45mm) e Hx peripartum cardiomyopathy
e ASD or VSD (unrepaired) e Systemic RV
e TOF (repaired) e Hypertrophic cardiomyopathy
WHO ILIII e Arrhythmias e Valvular disease/mechanical valve
’ e Coarctation (repaired) e Marfan dx (aorta < 50mm)
e Mild LV dysfunction e Bicuspid AV ( aorta <50mm)
e Fontan circulation
e Small or mild pulmonary stenosis e |solated atrial or ventricular ectopic
e Small PDA beats
WHO | e Mild MVP e ASD, VSD, PDA, anomalous

Fig.2 WHO pregnancy risk classification and categorization of
CHD. **This classification uses maternal cardiovascular risk factors
to classify patients as very low risk (class I), low to moderate risk
(class II), high risk (class III), and extremely high risk (class IV), in
which pregnancy is contraindicated. Abbreviations: PHTN, pulmo-
nary hypertension; MS, mitral stenosis; AS, aortic stenosis; RV, right

hypertension. Other conditions, including mitral and aor-
tic valve stenosis, may require surgical treatment before a
patient can conceive safely and are generally considered
WHO class IT or III.

There are many considerations for contraceptive meth-
ods in ACHD. Combined contraceptive methods containing
estrogen are used with caution in those with WHO class III
classification and contraindicated in those with WHO class
IV disease. Progesterone-only methods, with no increased
risk of VTE, are safe in the majority of patients with ACHD.
Depo provera has no cardiac contraindications and is a
highly effective method. However, the use in patients on
warfarin may lead to hematomas at the site of intramuscu-
lar injection, and injections must be maintained at regular
12-week intervals to maintain efficacy. Oral progesterone
methods have no contraindications; however, due to the Mini
Pill’s lack of efficacy without perfect use, it is not recom-
mended for patients with WHO 3 or 4 classifications, in
which pregnancy is contraindicated. For these patients, it
is most important to counsel about high-efficacy methods,
including LARCs and sterilization.

The TUD can be a preferred method for many patients
due to its high efficacy; however, it is not recommended
for those with high endocarditis risk, pulmonary hyperten-
sion, or other conditions where a vasovagal reaction could
precipitate a serious cardiac event. Vasovagal reactions are
seen in up to 5% of women with cervical manipulation dur-
ing IUD placement [39]. This can lead to potential cardio-
vascular collapse and fatality in patients with pulmonary
vascular disease or Fontan circulation. Therefore, the sub-
dermal implant is the most preferred LARC for all patients
with CHD due to the reliability and safety of insertion. The

pulmonary venous drainage
(repaired)

ventricle; LV, left ventricular; LVEF, left ventricular ejection fraction;
AV, aortic valve; ASD, atrial septal defect; VSD, ventricular septal
defect; TOF, tetralogy of Fallot; MVP, mitral valve prolapse; PDA,
patent ductus arteriosus (modified from: Heart Br Card Soc. 2006
Oct;92(10):1520-5, with permission from BMJ Publishing Group
Ltd.) [39]

emergency contraception pill, containing progestogen only,
is considered safe for patients with CHD.

Contraceptive Use Recommendations
in Cardiovascular Disease

Myocardial Infarction

The copper (Cu) intrauterine device (IUD) is the preferred
method of contraception post-myocardial infarction (MI).
In the case of hormonal contraceptives, progesterone-only
pills, LNg IUD, and the etonogestrel implant are considered
cardio-safe. While these agents can be continued post-
myocardial infarction (MEC 2), they are not advisable to
initiate following a cardiac event.

Valvular Disease

All of the previously mentioned contraceptives besides COC
have no restrictions for use in both complicated and uncom-
plicated valvular disease. For uncomplicated valvular dis-
ease, COC can be used (MEC 2). However, for complicated
valvular disease, COC are contraindicated and should not
be used (MEC 4).

Hypertension (HTN)
For adequately controlled HTN, COC is generally not rec-
ommended for use (MEC 3) and DMPA can have some

risks (MEC 2). All other contraceptive options are rec-
ommended for use. For uncontrolled HTN with systolic
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140-159 or diastolic 90-99, the same recommendations
apply. However, for higher blood pressures such as sys-
tolic > 160 and diastolic > 100, COC are contraindicated
(MEC 4), and DMPA are not recommended for use (MEC
3). The contraceptive method of choice for this condition
is the copper IUD, while other contraceptive options are
generally used but can have some risks (MEC 2).

Cardiomyopathy

For patients with dilated cardiomyopathy, pregnancy can
be associated with significant maternal morbidity and
mortality. A review of dilated cardiomyopathy and preg-
nancy physiology found that ventricular arrhythmias, heart
failure, stroke, and death occurred in 39 to 60% of patients
with significant disease, including those with LVEF of less
than 30% [43]. Therefore, these patients should be coun-
seled to use the high-efficacy methods of contraception.
However, patients with mild LV dysfunction usually tol-
erate the cardiac effects of pregnancy and are considered
WHO II or III risk (Fig. 2).

Peripartum cardiomyopathy (PPCM), which devel-
ops most commonly in the month prior to or following
delivery, carries risks for future pregnancies. For patients
whose EF normalized, the recurrence rate is estimated
between 14 and 44%, with one review reporting that
approximately 20% of patients with recovered EF may
have a relapse in subsequent pregnancies [44]. For those
whose EF did not normalize, the risk of LV dysfunction
in subsequent pregnancies can be as high as 50% [44].
Overall, pregnancies after PPCM carry a mortality rate as
high as 48% with worse LV dysfunction associated with
worse maternal and fetal outcomes [44-46].

Patients with hypertrophic cardiomyopathy (HCM) are
considered WHO 1I or III (Fig. 2), depending on cardiac
function [39]. Therefore, specific contraceptive recommen-
dations will depend on the individual’s risks associated with
pregnancy and the need for effective contraception.

Post-cardiac Transplantation

For those who have undergone heart transplants, pregnancy
is usually avoided for at least a year following transplanta-
tion. Most literature does not give specific guidelines for
post-cardiac transplant patients. After uncomplicated solid
organ transplants, any type of contraception is generally
used in these patients (MEC 2). However, for women after
complicated solid organ transplantation, COC is contraindi-
cated (MEC 4). Initiation of any IUD is generally not recom-
mended (MEC 3), but all other contraceptive methods are
generally used (MEC 2).

@ Springer

Summary/Conclusion

It is important for all clinicians who care for people with the
capacity to become pregnant to have reliable information
regarding contraceptive efficacy and safety. Cardiologists
manage patients with complex cardiovascular conditions,
making knowledge about contraceptive safety profiles neces-
sary. Certain contraceptive methods are associated with car-
diovascular risk, and, therefore, it is important to understand
how various contraceptive methods affect an individual's
chances for a cardiovascular event. It is important to con-
sider the changes in risk for cardiovascular events given age,
menopause status, and health history, paying special atten-
tion to recommendations for patients with ACHD and CV
risk factors. With the fall of Roe and changes to abortion
access across the country, it is necessary for physicians who
care for patients with CV contraindications to pregnancy to
maintain an understanding of contraceptive options for these
individuals. For patients in whom pregnancy is contraindi-
cated due to cardiovascular risks, it is important to coun-
sel patients about high efficacy and permanent methods of
contraception that align with their lifestyle and preferences.
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