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Cervical Cancer and Human 
Papillomavirus: Prevention 
and Screening

Nicolette A. Oleng’, Halle G. Sobel, and Deborah Kwolek

�Epidemiology

Cervical cancer is a leading cause of cancer death in women 
worldwide, but in the United States and other high-income 
countries (HIC), where Pap tests are routinely performed, 
invasive cervical cancer (ICC) deaths are uncommon. 
Cervical cancer ranks as the 14th cause of cancer death in the 
United States but as the second or third leading cause of can-
cer death in many low-income countries [1]. Persistent infec-
tion with high-risk strains of human papillomavirus (hrHPV 
or HPV) causes >99% of cervical cancer worldwide, which 
“implies the highest worldwide attributable fraction so far 
reported for a specific cause of any major human cancer” [2]. 
Cervical cancer can be of squamous cell (approximately 
80%), glandular cell (adenocarcinoma), or mixed adeno-
squamous origin, all of which are associated with HPV 
infection. Rarely sarcoma, lymphoma, melanoma, and clear 
cell adenocarcinoma occur on the cervix. Squamous cell 
abnormalities can progress to cervical intraepithelial neopla-
sia (CIN), which is most common in the fourth decade of 
life. ICC peaks in the fifth decade of life. Mortality rates 
increase with age, especially in women greater than 45 years 
[3]. Risk factors associated with the development of cervical 
cancer are related to both persistent infection with high-risk 
HPV viral strains and host vulnerability.

Learning Objectives

	1.	 Discuss the epidemiology and pathogenesis of cer-
vical cancer.

	2.	 Review current guidelines for cervical cancer 
screening and HPV testing.

	3.	 Compare the recommendations for screening in 
special populations: HIV positive, immune-
compromised, DES exposed, and 
post-hysterectomy patients.

	4.	 Describe current recommendations for HPV 
vaccination.

	5.	 Interpret and manage the results of an abnormal 
cytology or HPV test.

	6.	 Evaluate and discuss disparities in cervical cancer 
prevention, screening, and treatment.

Nina is a 53-year-old woman who presents to establish 
care. She emigrated from the Congo one year ago. She 
lives with her three children and sister and works as a 
medical assistant at a local clinic. She has a son of age 
14 and two daughters aged 18 and 21. She delivered 
all of her children at home in the Congo without com-
plications. She did not have routine healthcare in her 
home country. She has never had a Pap or HPV test. 
Nina would like to know when she should bring in her 
two daughters for Pap tests.
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Host vulnerability may include the following:

•	 HPV acquisition. Women with early age of sexual debut 
or history of multiple sexual partners have increased vul-
nerability to HPV acquisition.

•	 The cervical transformation zone. Infection of the cervi-
cal transformation zone with HPV can predispose to cer-
vical cancer for those with: a young age of first pregnancy, 
a history of more than three pregnancies, STI coinfection, 
or oral contraceptive use for more than 5–10 years.

•	 Host immunity or susceptibility. Women may have 
increased susceptibility to HPV due to HIV infection, 
immunosuppression, smoking, or in utero DES 
exposure.

•	 Screening and follow-up. Women may lack appropriate 
screening and follow-up which can lead to inadequate 
screening for cervical cancer, inadequate follow-up of an 
abnormal screening test, or inadequate treatment of lower 
genital tract neoplasias [2–8].

It is estimated that over 50% of all new cases of ICC occur 
in women who have never been screened or have been inad-
equately screened for cervical cancer [6]. Women lost to 
follow-up after treatment for CIN or ICC are also at high 
risk. Worldwide, more than 80% of ICC cases occur in devel-
oping or low- and medium-income countries (LMIC) where 
HPV vaccination, cervical cancer screening, and cervical 
cancer treatment are limited [7].

In the United States, significant disparities exist in the 
incidence of and mortality from ICC.  Between the years 
2010 and 2014, the age-adjusted incidence of cervical cancer 
in women of all ages was 7.4 cases per 100,000 women and 
over 9 cases per 100,000  in Hispanic and Black women, 
respectively [3]. In 2014, 12,578 women in the United States 
were diagnosed with ICC, and 4115 women died of 
ICC.  Mortality rates are highest in Black women in the 
US. Published data and statistical analyses underestimate the 
racial disparity by up to 44% when corrections are not made 
for the high rate of prior hysterectomy in Black women [9]. 
Low-income, minority, chronically ill, uninsured or poorly 
insured, lesbian, transgender, immigrant women, and those 
with poor healthcare access are at higher risk for morbidity 
and mortality due to cervical cancer, an inequity which must 
be addressed by healthcare providers and policy-makers [4, 
9–11]. (See section on disparities below.)

�Screening and Prevention

Invasive cervical cancer (ICC) is, in theory, entirely prevent-
able. High-risk strains of human papillomavirus (hrHPV) 
are the etiologic agents of 99% of all ICC and there are 
highly effective vaccines to prevent the acquisition and 
spread of hrHPV. Low-risk strains of HPV do not cause cer-

vical cancer, and all references to HPV testing or screening 
refer to screening for high-risk strains. Screening women 
with cervical cytology (previously referred to as the Pap test) 
and/or HPV testing identifies individuals at risk of ICC and 
detects those with abnormal cervical changes. The develop-
ment of ICC from initial HPV infection takes more than 
15 years in many cases, and thus the detection and treatment 
of precursor lesions is highly effective in preventing disease 
progression.

HPV is easily transmitted through contact between indi-
viduals from hand, skin, oral, vaginal, anal, penile, and scro-
tal contact. It is not blood-borne. HPV is also spread by 
autoinoculation from one part of the body to another in an 
individual. Women who are virgins or have sex only with 
women (WSW) can be HPV positive. Transgender men with 
a cervix are also at risk. For these reasons, it is recommended 
that all persons who have a cervix be screened regardless of 
sexual history or gender identity. Screening rates are unac-
ceptably low in underserved populations, in those with mul-
tiple chronic illnesses, and in persons who lack or have poor 
access to insurance. Women under 30 and over 60 are less 
likely to be screened [9]. Immigrants from LMIC countries 
are at high risk as many have never been screened in their 
country of origin and may not have been screened since their 
arrival in the United States [12].

�Cervical Anatomy: The Transformation Zone

The development of ICC begins with the infection of the 
transformation zone (TZ) of the cervix (Fig.  14.1). The 
transformation zone is the area of demarcation in which the 
squamous epithelium from the vagina meets the columnar 
epithelium from the endocervix. The TZ is also referred to 
as the squamocolumnar junction (SCJ). The TZ undergoes 
metaplasia in which columnar cells transform into squa-
mous cells. The TZ is not visible on the cervix until puberty, 
but is found within the endocervix. With the onset of 
puberty, the TZ moves from the endocervix to the ectocer-
vix. The ectocervix is the visible surface of the cervix. 
Estrogen stimulation with puberty, oral contraceptive use, 
and pregnancy cause the transformation zone to become 
more prominent, erythematous, and metabolically active 
with cell turnover. Increased cell replication and differentia-
tion supports viral persistence and neoplastic changes. 
During the teen and young adult years, the TZ is visible on 
the cervix and is more exposed to possible HPV infection. 
In adult women over 25–30 years of age, who are not preg-
nant or taking OCPs, the TZ recedes into the endocervix, 
rendering the ectocervix more resistant to  HPV infection 
and carcinomatous changes. The vulnerability of the TZ in 
the early teen years is an important argument to encourage 
teens to delay sexual activity, have fewer sexual partners, be 
selective of sexual partners, use condoms, and to be vacci-
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nated against HPV. (See Chap. 13 on “Sexually Transmitted 
Infections”.)

�Screening for Cervical Cancer

The implementation of cervical cancer screening programs 
over the past 40+ years has successfully reduced cervical 
cancer incidence and mortality among women who have 
undergone Pap or cytology testing. Throughout this chapter, 
and in the literature, the term Pap test is used interchange-
ably with cytology testing. The incidence of cervical cancer 
in the United States has decreased from 14.8 per 100,000 
women a year in 1975 to 6.8 per 100,000 women a year in 
2014. The mortality rate from ICC in 1975 was 5.5 compared 
to 2.26 in 2014 per 100,000 women a year [2]. The continued 
mortality is thought to be due to ICC cases presenting in 
advanced stages in unscreened and inadequately screened 
women, in women who have been lost to follow-up after 
abnormal screening, or in woman who have received partial 
treatments.

There are two major components to cervical cancer 
screening: cytology and HPV testing. HPV testing identifies 
women at risk for cervical abnormalities, and cytology iden-
tifies actual cervical cell abnormalities. Neither test is 100% 
sensitive; however, the slow progression from HPV 
acquisition, to cervical cell abnormalities, to ICC allows for 
the detection of abnormalities on repeated sampling when 

screening guidelines are followed. Screening recommenda-
tions vary by age and risk category.

�Cervical Cytology: The Papanicolaou 
(Pap) Test

The Pap test technique was first developed in the 1920s by 
George Papanicolaou who studied microscopic vaginal 
secretions from guinea pigs and learned to distinguish can-
cerous from noncancerous cells. This technique was not 
noticed by the medical community until the 1940s [13]. The 
Pap test has been the mainstay of cervical cancer screening 
and has evolved over the years from a yearly smear on a glass 
slide—the “Pap smear”—to liquid-based “thin prep” cytol-
ogy specimen collection every 3–5 years. The thin prep was 
approved in 1996 by the FDA as the preferred option for 
obtaining cervical specimens, and the percentage of unsatis-
factory cytology specimens has decreased since its use has 
become widespread. Additionally, the liquid-based test has 
the advantage of allowing the testing for gonorrhea, chla-
mydia, and trichomonas in the same vial. The Pap collection 
technique is as follows: the woman is asked to place her legs 
in foot rests in the dorsolithotomy position on an examina-
tion table, and she brings her bottom to the edge of the exam-
ination table. A speculum, moistened with water or a small 
amount of water-based lubricant, is gently inserted into her 
vagina and then opened, and the cervix is visualized using a 

Infection of the cervical transformation zone
with an hrHPV strain

Persistence of  the
hrHPV infection

Progression of
infected cells from
low grade to high

grade abnormalities Appropriate
treatment and

 follow up

Development of
cervical carcinoma

(CIN3)

Appropriate
treatment and
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Invasion of  cervical
carcinoma (ICC) 

hrHPV Cleared
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Fig. 14.1  Progression from 
hrHPV infection to invasive 
cervical cancinoma
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light source. (See Chap. 3 on “The Female Sex and Gender 
Specific History and Examination”.)

To optimize the adequacy of the Pap test sample, mucus, 
discharge, or blood should not be removed from the cervix 
prior to the Pap collection. Women should avoid tampons, 
douching, or intercourse prior to collection. The plastic 
spatula and cytobrush combination is preferred, which is 
the most likely to adequately sample the transformation 
zone. The contoured end of the plastic spatula is gently 
scraped against the cervix for 360 degrees to collect cervi-
cal cells. The brush is inserted most of the way into the 
cervical os and rotated for a ¼ to ½ turn. Rotation that is 
too vigorous may cause bleeding and thus decrease endo-
cervical cell collection. The spatula and brush are placed in 
the collection vial and swirled vigorously 10 times in the 
liquid and gently scraped with each other to remove cells, 
or the collection ends may be broken off the endocervical 
brush and spatula and placed into the liquid collection vial. 
Endocervical brushes should not be used during pregnancy 
by primary care clinicians [14, 15]. If the os is stenotic and 
will not allow endocervical cell collection, or if there are 
visible cervical abnormalities, gynecology should be 
consulted.

The collection vial must be properly labeled with the 
patient’s identifying information, or it will be rejected by the 
lab. The collection vial is sent to the laboratory with appro-
priate orders. The laboratory analyzes the cervical cell cytol-
ogy and will also perform any additional testing that is 
ordered, including HPV and sexually transmitted infection 
screening. For a specimen to be satisfactory, sufficient squa-
mous cells must be visible without obscuring inflammation 
or blood. The presence of endocervical cells and cells from 
the transformation zone should be present and will be com-
mented upon by the pathologist [16].

�High-Risk Human Papillomavirus (hrHPV)

HrHPV is the causative agent of cervical cancer and is the 
most common STI in the United States. During 2013–2014, 
the prevalence of genital HPV was 42.5% in the US adults 
aged 18–59  years. The highest prevalence was among the 
Black population at 64.1%, followed by the Hispanic popu-
lation at 41.4% and was lowest in the Asian population at 
23.8%. The prevalence was 50–60% in women aged 25–34 
and twice as high in women between the ages of 25 and 29 
when compared to women between the ages of 30 and 39 
[17, 18]. HPV is transmitted to the anogenital region through 
mucosa to mucosa or skin to skin contact. HPV causes vagi-
nal, vulvar, anal/rectal, penile, and oropharyngeal neoplasia 
in men and women; however, the discussion of these malig-
nancies is beyond the scope of this chapter. (See Chap. 12 on 
“Vaginitis and Vulvar Conditions” and Chap. 15 on 

“Gynecologic Malignancies” for a discussion of vaginal and 
vulvar cancers.)

Once transmitted, HPV can result in acute asymptomatic 
infection. High-risk strains are carcinogenic and increase 
cervical cancer risk; low-risk strains cause genital warts. 
HPV type 16 is the highest risk strain, followed by type 18. 
Together these two strains account for about 70% of cervical 
cancers and other HPV-related cancers of the genitourinary 
tract, anus, and oropharynx. In unvaccinated women, HPV 
types 16 and 18 account for approximately 35.46% of the 
HPV infections noted on Pap tests. The HPV genotypes 31, 
33, 45, 52, and 58 are classified “other high risk” and are also 
associated with a higher risk of high-grade lesions in unvac-
cinated women. Low-risk strains 6 and 11 cause most genital 
warts. The HPV vaccine used in the United States, Gardasil-9, 
covers these nine strains of HPV: 16, 18, 31, 33, 45, 52, 58, 
6, and 11. Less common strains of carcinogenic HPV, and of 
low-risk HPV, are not covered by the currently available vac-
cination [19–21]. The majority of women who contract HPV 
will clear the virus spontaneously within 1–2 years of infec-
tion, but approximately 10% of women remain positive for 5 
or more years [22] (Table 14.1).

The regression of previously positive HPV infections is 
presumed to be due to an adequate cell-mediated immune 
response, while an increased persistence of HPV is observed 
in immunocompromised populations. It is not clear whether 
HPVs are completely cleared or are maintained in a latent 
state in women who convert from HPV positive to HPV neg-
ative on co-testing [21].

Women with a history of CIN, cervical cancer, recent 
abnormal Pap tests, HIV infection, organ transplant recipi-
ents, DES exposure, and other causes of immunosuppression 
are at higher risk of ICC and are screened more frequently 
than average-risk women (discussed in section on screening 
guidelines). Patients with systemic lupus erythematosus or 
rheumatoid arthritis on biologic disease-modifying antirheu-

Table 14.1  Human papillomavirus strains [19–21]

HPV strain Type Causes
Covered by 
Gardasil-9

16 High risk 55% of cervical 
cancers

Yes

18 High risk 15% of cervical 
cancers

Yes

31, 33, 34, 52, 58 “Other high 
risk”

Yes

35, 39, 51, 56, 59, 
68, 73, 72

“Other high 
risk”

No

26, 53, 66, 68, 73, 2 Probable 
high risk

No

6, 11 Low risk Common 
genital warts

Yes

40, 42, 43, 44, 54, 
61, 70, 72, 81

Low risk Common 
genital warts

No
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matic drug (DMARD) therapies and other biologic therapies 
appear to have a higher risk of cervical cancer. It is important 
for clinicians to be up to date on screening guidelines and 
HPV vaccination recommendations in these populations. 
Although studies are limited, annual screening is recom-
mended for women with immunosuppression and for those 
on biologic therapies [23, 24].

Smokers are at higher risk of cervical cancer and have 
been found to obtain less frequent cervical cancer screening 
[8]. Tobacco use negatively impacts HPV clearance and 
increases the risk of persistent HPV infections. The discov-
ery of HPV infection and ASCUS or low-grade lesions can 
be a strong impetus for women to stop smoking: smoking 
cessation is associated with increased regression of abnor-
mal cervical lesions [25].

�Cervical Cancer Screening Guidelines

Cervical cancer screening guidelines have traditionally been 
based on consensus by expert groups, because evidence 
from randomized-controlled trials is limited. Initially, Pap 
smears were done yearly, and then in the mid-1990s until 
2012, Pap screening frequency decreased to every 2–3 years. 
In 2012, the US Preventive Services Task Force (USPSTF) 
updated the 2003 recommendation on cervical cancer 
screening [26]. This was an important update as it incorpo-
rated human papillomavirus (HPV) testing into the recom-
mendations. Between 2009 and 2011, the American Cancer 
Society (ACS), American Society for Colposcopy and 
Cervical Pathology (ASCCP), and the American Society for 
Clinical Pathology (ASCP) developed a working group to 
jointly prepare cervical cancer screening guidelines. 
Available evidence was reviewed and updated guidelines 
incorporating co-testing with cytology and HPV screening 
were published [27].

In 2018, the USPSTF published new updated guidelines 
[28] on screening for cervical cancer. It commissioned a 
decision analysis model [29] to evaluate at which age to 
begin and end screening, the optimal interval for screening, 
the effectiveness of different screening strategies, and 
the related benefits and harms of different screening strate-
gies. Screening recommendations apply to all women who 
possess a cervix regardless of sexual orientation, sexual his-
tory, or gender identity [30] (Table  14.2). The guidelines 
below do not apply to women with a history of precancerous 
cervical lesions (CIN2 or greater on biopsy), cervical cancer, 
HIV-positive status, immunocompromised status, or expo-
sure to diethylstilbestrol in utero, who need more intensive 
screening based on expert opinion [27, 30]. Women under 
the age of 21 should not be routinely screened with a Pap test 
regardless of sexual activity.

The evidence for each of these recommendations is dis-
cussed below.

	1.	 Women under the age of 21 should not be screened with a 
Pap test regardless of sexual activity

There is very little evidence to support cervical cancer 
screening in women under age 21 because cervical cancer is 
rare in this age group. Although HPV is acquired during sex-
ual intercourse, there are multiple steps in the progression to 
cancer; in this age group, abnormal test results are transient 
as HPV tends to clear on its own. In addition, screening in 
this age group may increase harm associated with screening 
due to the pain, anxiety, and cost associated with unneces-
sary screening and possible cervical procedures. Multiple 
cervical procedures, such as Loop Electrosurgical Excision 
Procedure (LEEP) or conization, may also have the untow-
ard consequence of cervical incompetence, negatively 
impacting future childbearing [29, 31].

	2.	 Women aged 21–29 years should have a Pap test every 
3 years. An HPV test should only be performed for abnor-
mal cytology results

The evidence for screening women under the age of 30 
is largely based on modeling studies. There is very little 
data looking at the optimal screening interval in this popu-
lation. By extending screening to every 3 years, the number 

Table 14.2  2018 USPSTF cervical cancer screening guidelines [28]

Age (years old) Screening recommendations
Under 21 No screening
21–29 Cytology testing alone every 3 years. An HPV 

test should only be performed for abnormal 
cytology results

30–65 Co-testing with cytology and HPV testing every 
5 years, or
HPV testing every 5 years, or
Cytology testing alone every 3 years

>65 Women who have had adequate routine 
screening, with normal results in the prior 
10 years can exit screeninga

History of 
hysterectomy

Women who have had a complete hysterectomy, 
with removal of the cervix, for benign reasons, 
do not need Pap testsb

History of HPV 
vaccination

Pap testing should still be performed in 
HPV-vaccinated women

aIf a woman is over the age of 65 or with a prior hysterectomy and has 
a history of precancerous or cancerous cervical lesions (CIN2 or 
greater), Pap testing should continue for 20 years after the date of the 
diagnosis (interval for screening not defined)
bIn a supracervical (also called subtotal or partial) hysterectomy, the 
upper part of the uterus is removed, but the cervix is left in place. 
Screening should follow the recommended schedule for age. If the his-
tory of hysterectomy type is unclear, a physical examination should be 
performed to document whether the patient has an intact cervix

14  Cervical Cancer and Human Papillomavirus: Prevention and Screening
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of colposcopies needed to evaluate abnormal Pap tests is 
reduced compared to annual screening [32]. When two- 
versus three-year screening intervals were compared, there 
was no difference in cervical cancer burden after a 10-year 
follow-up interval. Other studies have supported the con-
clusion that there is very little added benefit in having a 
two-year screening interval compared to a three-year 
screening interval in women aged 21–29  years [32–34]. 
Randomized controlled trials (RCTs) have not supported 
reducing the screening interval, even when a woman has a 
history of previous abnormal cytology results [34, 35]. (See 
section on management of abnormal Pap tests below.)

The prevalence of HPV is high in young women and is 
usually transient. Dunne et  al. found that in women aged 
20–24 years, the prevalence of high- and low-risk HPV was 
15.2% and 17.8%, respectively. After the age of 21–29 years, 
the prevalence of the high-risk HPV decreases in women 
[35]. HPV testing either alone or as a co-test is not recom-
mended in the 21–29 age group because there is not an added 
benefit over cytology alone. Women would be exposed to 
increased harms from overdiagnosis and overtreatment of 
transient infections, with increased pain, bleeding, anxiety, 
cervical procedures, and risks to future childbearing, similar 
to women under age 21 [29, 31].

Age of Initial Screening  A consensus conference in Italy in 
2015 addressing cervical cancer screening in women already 
vaccinated against HPV recommended increasing the age of 
first initial screening for cervical cancer to 30 years old for 
girls vaccinated at age 12. This is based on the assumption 
that at the age of 12, most girls have not had sexual inter-
course and hence have not been exposed to hrHPV.  It is 
important to note that the national rate of HPV vaccination is 
71% in cohorts of 12-year-old girls in Italy [36]. As the prev-
alence of HPV vaccination increases in the US, an increased 
age for initial screening might be considered.

	3.	 Women aged 30–65 years should be screened with cytol-
ogy alone every 3  years, with HPV testing alone every 
5 years, or with co-testing every 5 years

HPV testing alone every 5 years in women 30 and older: 
The USPSTF reviewed several randomized control trials 
comparing modalities of screening and interval between 
screenings to develop their 2018 recommendations. In four 
trials that included >250,000 women, HPV testing alone with 
referral to colposcopy increased the rate of detection of 
CIN3+ lesions and cancerous lesions compared to cytology 
alone. In one trial, the rate of detection of invasive cervical 
cancer at 5 years was higher with HPV testing alone (0.03%) 
compared to cytology alone (0.01%). The colposcopy rates 
were higher in HPV testing alone compared to cytology alone 
in one of the trials but comparable in the other 2 trials [28].

Cytology alone every 3 years: Modeling studies suggest 
that co-testing, or HPV testing every 5 years, offered compa-
rable benefits with cytology alone every 3years with regard 
to the detection and prevention of ICC.  Modeling studies 
done in 2012 and cited in the 2018 USPSTF recommenda-
tions also examined screening intervals from 1 to 5 years and 
have not found evidence to support the use of screening 
intervals longer than 3  years with cytology alone even in 
women with a history of negative cytology tests [29, 31]. In 
other words, if HPV testing is not done, Pap tests are required 
every 3 years.

HPV testing alone in women over 25 years as an emerg-
ing primary screening strategy: The cobas ™ hrHPV test is 
used for co-testing with Pap and is FDA approved [37] as a 
primary cervical cancer screening test for women >25 years 
old. The strategy of using HPV screening starting at age 25 
is yet to be embraced in the US, but in Australia, HPV screen-
ing alone is recommended every 5 years to women of ages 
25–74 via a national screening program [38].

Arguments in favor of HPV testing alone: HPV testing 
alone has a higher sensitivity for detecting CIN3 or higher 
lesions at 76.1% in comparison to a sensitivity of 61.7% for 
the hybrid strategy similar to current US screening guide-
lines involving reflex HPV screening for ASCUS and 47.8% 
for cytology alone [17]. Over a 5-year period, the probability 
of developing lesions of CIN3 and above is similar between 
primary HPV testing and co-testing. Co-testing therefore 
does not provide increased protection against CIN3 when 
compared to HPV testing alone. The concern with primary 
HPV testing as a screening tool for women starting at 
25 years of age is that women less than 30 years have a high 
frequency of HPV infections that later regresses. There is the 
potential for overdiagnosis and overtreatment in women less 
than 30  years, which increases harm from cervical cancer 
screening.

	4.	 Women over the age of 65 years who have had adequate 
screening can exit screening

Women who have a history of CIN2 or greater, are immu-
nosuppressed, or have not been adequately screened in the 
prior 10 years, with normal results, are exceptions. Physicians 
may discontinue routine screening in women over the age of 
65 who have been screened according to recommended 
guidelines for the past 10 years and have met the following 
criteria within the 10 years before ceasing screening:

•	 Three negative consecutive Pap tests (3 years apart) or
•	 Two negative HPV tests (5 years apart), with the last test-

ing having occurred within the last 5 years

The acquisition of new sexual partners after age 65 does 
not change this approach to screening.

N. A. Oleng’ et al.
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History of Neoplasia, Inadequate Screening, or 
Smoking  In women over the age of 65 who have had cervi-
cal lesions CIN2 or greater, Pap screening is continued for 
20 years after diagnosis. Some experts recommend contin-
ued Pap screening for women over 65 who smoke, are DES 
exposed, or are immunosuppressed. In women over the age 
of 65 who have not been adequately screened, screening for 
hrHPV and abnormal cytology should be undertaken and 
repeated at least once (editor’s view). Underserved, minority, 
and immigrant women are at risk for inadequate, or no, 
screening and should be screened appropriately [14].

	5.	 Women who have had a total hysterectomy with removal 
of the cervix for benign indications do not need Pap tests

Women who undergo a total hysterectomy with com-
plete removal of the cervix for benign indications such as 
fibroids or menorrhagia no longer need screening for cer-
vical cancer. Women who have a history of CIN2 or 
greater, are immunosuppressed, have a history of DES 
exposure, or have not been previously screened are excep-
tions. A Pap test in a woman without a cervix screens for 
vaginal cancer, which is extremely rare except as a recur-
rence of cervical cancer [39, 40] or as a primary cancer in 
a woman exposed to DES. If the cervix is left in place, as 
in the case of a supracervical or “partial” hysterectomy, 
then routine screening guidelines should be followed. In 
many patients, it is not clear whether the cervix was 
removed during hysterectomy. The patient is often 
unaware of the distinctions in the types of hysterectomy. 
Add this information to your problem list. Clues include 
the following:

•	 Why was the hysterectomy done? If possible, check or 
send for gynecology notes. If for cancer, the cervix was 
removed but continued screening is recommended.

•	 Was it a vaginal hysterectomy? A vaginal hysterectomy 
removes the cervix, but be sure it was for a benign condi-
tion before you discontinue screening.

•	 Was it a laparoscopic hysterectomy? It may be a partial 
hysterectomy which leaves the cervix intact.

•	 Check for abdominal wall scars which would indicate a 
possible abdominal “partial” hysterectomy, leaving the 
cervix intact.

•	 If not sure: Examine the woman and make a note if the 
cervix is present. Check hrHPV and Pap test once. If HPV 
is positive, and/or if unable to visualize the cervix for Pap, 
refer to GYN.  If negative, use clinical judgment about 
further evaluation [40].

	6.	 Pap testing should still be performed in HPV-vaccinated 
women

Women who have received the HPV vaccine continue to 
undergo cervical cancer screening according to current 
guidelines. Some modeling studies have looked at screen-
ing women in this population at a later age and with less 
frequency but this is not a currently accepted recommenda-
tion [41].

�Recommendations for Specific Populations 
and Exceptions to Routine Guidelines

Cervical cancer screening guidelines in special populations 
are primarily determined by expert opinion.

�Immunocompromised Women

HIV-Infected Women  There is limited evidence support-
ing the current screening guidelines in HIV-positive women. 
For women under the age of 30, if a baseline Pap test is nor-
mal, annual cytology should be performed. After three con-
secutive normal annual screening tests, the interval is spaced 
to 3 years. Co-testing is not recommended in HIV-positive 
women under the age of 30. Women with HIV who are 
30 years of age or older can be screened with cytology alone 
or with co-testing. If three consecutive annual tests are nor-
mal, then screening can be extended to 3 years. If co-testing 
is done with a normal result, the screening can extend to 
3 years [42]. The incidence of invasive cervical cancer (ICC) 
has not been found to decrease in HIV-positive women 
treated with antiretroviral medications or in women who 
have rising CD4 counts due to treatment; therefore, increased 
screening intervals are recommended in these women despite 
adequate HIV therapy [43].

Immunosuppression from Drug Therapy  Given that 
HPV is less likely to be transient in an immunosuppressed 
population, screening is recommended at closer intervals. 
For women with organ transplants, cervical cancer screen-
ing is recommended annually with both cytology and HPV 
co-testing [44]. Women exposed to chronic immunosup-
pression such as those on biologic therapies may have a 
higher rate of cervical dysplasia and/or carcinoma but 
guidelines based upon evidence on how to screen this popu-
lation is limited. Current recommendations are for annual 
Pap tests [23].

�Diethylstilbestrol (DES) Exposure in Utero

Between 1938 and 1971, many women used DES as it was 
thought to improve pregnancy outcomes. At the time, it was 
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not known that DES would be associated with an increased 
risk for squamous cell carcinoma and adenocarcinoma of the 
cervix, clear cell adenocarcinoma of the cervix and vagina, 
and an increased risk of breast cancer in females who were 
exposed in utero. In the cohort of in utero DES-exposed 
women, who are now close to 50  years of age or older, 
screening of both the cervix and vagina is recommended 
with separate specimens obtained from each site [45]. The 
specimens can be placed in the same vial as long as there is 
clear labeling that samples have been obtained from both 
sites. A four-quadrant Pap test should be obtained, which 
involves sampling of all walls of the vagina. Given the 
increased risk of cervical neoplasia DES-exposed women, 
annual cytology testing is recommended [46].

�Management of Abnormal Screening Results

Pap Collection  – Results  To be “satisfactory for evalua-
tion,” squamous cells, endocervical cells, and transformation 
zone (TZ) cells must be present in the cytology sample, and 
excess blood or inflammatory cells cannot obscure results. 
Generalists should be familiar with the management of 
abnormal Pap test results in order to determine when repeat 
testing or referrals are appropriate. Algorithms are available 
for managing abnormal Pap tests through the American 
Society for Colposcopy and Cervical Pathology (ASCCP) at 
http://www.asccp.org/asccp-guidelines. The ASCCP also 
has an app containing algorithms for screening, manage-
ment, and follow-up that can be downloaded for a nominal 
fee to a smartphone from www.asccp.org algorithms [40]. 
Pap cytology terms are listed in Table 14.3. Low-grade and 
high-grade intraepithelial lesions (LGSIL and HGSIL) used 
in this context are distinct from the histopathology terms of 
low-grade and high-grade lesions which are used to describe 

biopsy specimens outlined in the section on colposcopy and 
listed in Table 14.5.

Algorithms are complicated. In general, women who are

	1.	 Positive for HPV 16 or 18 – refer for colposcopy regard-
less of cytology results.

	2.	 Other high-risk HPV – co-test in 1 year, and refer if infec-
tion persists after 1 year.

	3.	 Pap with a persistent unsatisfactory or ASCUS finding – 
refer for colposcopy.

	4.	 Pap results of LGSIL or worse – refer for colposcopy.
	5.	 Atypical glandular cells or worse – refer for colposcopy.

When in doubt, referral to a gynecologist is always rec-
ommended (Table 14.4).

Given the anxiety associated with abnormal test results, 
providers should discuss with patients the natural history of 
cervical cancer. HPV is usually cleared from the body in 
1–2 years. Persistent HPV infection results in a small num-
ber of cases progressing to cancer. ASCUS and LGSIL on 
Pap are likely to regress: only 15% persist or progress. After 
biopsy, CIN lesions and some higher-grade lesions regress 
on their own. The lag time between the development of can-
cerous lesions from precancerous lesions is measured in 
years. Women at highest risk are those who were never 
screened, were inadequately screened, or are lost to follow-
up (Table 14.5).

If the patient tests positive for HPV 16 or 18, refer for 
colposcopy. The rate of CIN3+ in persistent HPV 16 infec-
tion is 8.9% at 3  years, 23.8% at 5  years, and 47.4% at 
12 years. Failure to treat HPV 16 has high rate of progression 
to malignancy. If HPV testing alone is used for screening, 
then only “other high-risk” HPV results need cytology to 
guide the referral decision. If cytology is negative, repeat co-
test in 1 year. With “other hrHPV” persistent infections on 
two tests, the risk of CIN3+ at 12 years is 19.3% [47, 48]. 

After educating Nina about cervical cancer screening, 
she undergoes a Pap test and the result shows abnor-
mal squamous cells of uncertain significance (ASCUS) 
cytology and positive HPV “other high-risk” subtypes. 
The results are explained to her, and she is advised that 
repeat cytology could be repeated in 1  year or she 
could be referred for colposcopy. She indicates that 
she would prefer to wait, but is having some family 
issues and may be moving soon. She is advised that she 
should be evaluated as soon as possible and is warned 
of the dangers of not following up on abnormal tests. A 
referral to gynecology is placed with a note indicating 
that there are concerns about the patient getting lost to 
follow-up.

Table 14.3  Definitions and abbreviations

Cytology – Pap test, which screens for abnormal cells of cervix. 
Pap may also capture cells from the vagina, uterus, fallopian tubes, 
and ovaries
EC/TZ – Endocervical cells/transformation zone
ECC – Endocervical curettage
Colposcopy – Magnified examination of the cervix, or other genital 
tissues
ASCUS – Atypical squamous cells of undetermined significance
LGSIL – Low-grade squamous intraepithelial lesion
ASC-H – Atypical squamous cells, cannot exclude high-grade 
lesion
HGSIL – High-grade squamous intraepithelial lesion
AGC – Atypical glandular cells
AIS – Adenocarcinoma in Situ
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The rates of progression are the reason that evaluation, treat-
ment, and close follow-up are essential to prevent ICC.

�Colposcopy and Biopsy

A full discussion of colposcopy and biopsy is beyond the 
scope of this chapter. Briefly, the woman is asked to place 
her legs in foot rests in the dorsolithotomy position and the 
cervix is visualized with a speculum. The cervix is painted 
with acetic acid to reveal suspicious “acetowhite” lesions 
which reveal HPV infection or other changes. The cervix is 
examined with the colposcope which is basically a mounted 
microscope to magnify the cervix. Biopsy forceps and a 
tenaculum are used to take samples from the acetowhite 
lesions for pathology. A sampling of endocervical cells, 
called endocervical curettage (ECC), is obtained and sent to 
pathology. The designation of cervical intraepithelial neopla-
sia (CIN) refers to squamous cell abnormalities.

Abnormalities of glandular cells (the mucus-producing 
cells in the cervix) are referred to as AGC, AIS, or adenocar-
cinoma. The majority of cervical cancers arise from squa-
mous cells, but adenocarcinoma has been increasing over the 
past few decades and comprises 20% of cervical cancers. 
Both types of cancers are caused by HPV and are treated in a 
similar manner.

The recommendations for the management of colposcopy 
and biopsy results are published by the ASCCP and are sub-
ject to change (see above). Principles of treatment are given 
in Table 14.6, for the purpose of counseling patients. Actual 

Table 14.5  HrHPV-only screening results and suggested action over 
age 30 only (or over age 25) [40]

HPV screen 
test result

Subsequent 
cytology test Action

Type 16/18 
positive

Normal or 
abnormal

Refer for colposcopy

Other 
hrHPV+

Abnormal Refer for colposcopy

Other 
hrHPV+

Normal Repeat 12 months: if −/−, resume 
regular screening
If HPV persists: refer for 
colposcopy

Negative See section 
on Pap results

Routine screening if cytology 
results are not available. Ok to base 
decision on negative HPV alone

Table 14.4  Pap results and suggested actions [27]

Pap result

Reflex or co-test 
HPV result or 
immediate action

Comment on 
follow-up

Negative for 
intraepithelial lesion or 
malignancy (NILM) 
with absent endocervical 
cells or transformation 
zone (EC/TZ)

21- to 29-year-
old, routine 
screening

Early repeat testing 
not justified, except 
in high-risk women

30- to 65-year-
old, if HPV 
negative, routine 
screening

Early repeat testing 
not justified, except 
in high-risk women

If HPV+ If 16/18+, refer for 
colposcopy “other 
high risk,” co-test 
1 year

HPV unknown HPV now or Pap in 
3 years

Unsatisfactorya Repeat 
2–4 months

If HPV+, or if 
unsatisfactory on 
repeat Pap, refer for 
colposcopy

Inflammation or 
infection

If unsatisfactory, 
treat infection 
and repeat

Atrophy If unsatisfactory, 
treat with 
estrogen and 
repeat

Normal cytology HPV− Routine screening

HPV 16/18+ Refer for 
colposcopy

Other hrHPV+ Repeat co-test 
1 year

ASCUS HPV− Co-test 1 year
If repeat co-test 
normal, repeat 
co-test 3 years
If ASCUS persists, 
refer for colposcopy

HPV+ Colposcopy if 
16/18+, or repeat 
cytology in 1 year. 
If repeat is normal, 
then routine 
screening

Low-grade squamous 
intraepithelial lesion
LGSIL

HPV− Refer for 
colposcopy

HPV+ Refer for 
colposcopy

ASCUS/LGSIL
Pregnant or age 21–24

HPV− Routine screening 
(cytology in 
3 years)

HPV+ Cytology 1 year
ASC-H Refer for 

colposcopy
HGSIL Refer for 

colposcopy
AGC Refer GYN Colposcopy and 

ECC
EMB if >35 years 
old or risk factors

Table 14.4  (continued)

Pap result

Reflex or co-test 
HPV result or 
immediate action

Comment on 
follow-up

AIS Refer GYN
Adenocarcinoma Refer GYN

aThick inflammation, blood, lack of squamous cells or cytolysis
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treatment and follow-up decisions are made in conjunction 
with gynecologic or gynecologic oncology specialist 
recommendations.

�Treatment Options for Cervical Neoplasia

The full discussion of algorithms and treatments for CIN2/3 
are beyond the scope of this chapter. (See Chap. 15 on 
“Gynecologic Malignancies, Cervical Cancer” section.)

In general, there are five primary treatments which are 
used in the treatment of precancerous lesions and carcinoma 
in situ (CIN3):

	1.	 Cryotherapy – liquid nitrogen or freezing probe used to 
freeze acetowhite lesions from cervix. Advantage: low 
cost, used in “see and treat strategy” in some low-resource 
settings. Disadvantage: ablative, no biopsy specimen.

	2.	 Loop electrosurgical excision procedure (LEEP) – heated 
semicircular wire slices off abnormal tissue or removes 
TZ.  Advantage: biopsy specimen for pathology, can 
check margins. Avoid in young women.

	3.	 Laser ablation – ablative therapy with laser.

	4.	 Conization – LEEP or cold knife removes transformation 
zone. Avoid in young women.

	5.	 Hysterectomy – avoid in young women.

Ablative therapies are rarely used in the United States. 
Close monitoring is preferred over ablative or excisional 
treatments in younger women, due to the high incidence of 
regression and because harm results from overscreening and 
overtreatment. Younger women include those who have not 
completed childbearing. In older women, if treatment is 
needed, LEEP is the most common modality. LEEP coniza-
tion is preferred to cold-knife conization, as LEEP can be 
done in the office setting [49].

�HPV Vaccination

HPV vaccination was introduced in the United States in 
June 2006 to prevent hrHPV infection with the intention of 
decreasing the incidence, morbidity, and mortality related to 
cervical cancer. HPV vaccination is currently recommended 
for all children and is best administered before sexual debut 
and exposure to the virus. The HPV vaccine is recom-
mended at ages 11–12 for both girls and boys but can be 
initiated at age 9 (see Table 14.7 below). Gardasil™, a quad-

Nina is seen by gynecology, and a colposcopy and 
biopsy are performed. Her results return CIN1. She is 
educated about the results, and shared decision mak-
ing is used to discuss her options. Although this lesion 
is likely to regress, and co-testing in 1 year is an option, 
there are concerns that she will return to the Congo 
and that she may get lost to follow-up. Gynecology is 
asked to discuss definitive treatment options with her 
including ablative and excisional therapies.

Nina asks about preventive care for her children. She 
is advised that her daughters should start Pap screen-
ing at the age of 21 and should be vaccinated for HPV 
with three doses starting as soon as possible. Her 
14-year-old son should receive two doses of the HPV 
vaccine: one now and one in 6–12 months.

Table 14.6  Histopathology results from biopsy specimens obtained during colposcopy and suggested follow-up and treatment options [40]

Biopsy: path result and relevant 
history Significancea

Follow-up and treatment optionsb managed by gynecologic 
consultant

CIN 1:
Pap had been HPV +
ASCUS or LGSIL

Low grade – 90% will regress Co-test in 12 months and treat according to co-test results

CIN1:
Pap had been ASC-H or HGSIL

More intensive follow-up to insure that 
higher-grade lesions are not missed

Co-test at 12 months
Or
Excision: unless pregnant or patient is 21- to 24-year-old

CIN2/ CIN2+ Treated for safety
70% will regress in young women
Regression is lower, at 50% for HPV16+

Treat with excision or T-zone ablation,
Then 1-year follow-up with co-test
If any abnormality on retesting: repeat colposcopy

CIN3/CIN3+ Precancerous: high-grade – 20–30% regress Treat with total hysterectomy
Or
Excision. If margin is negative, follow-up in 1–2 years
If margin is positive, re-excise or follow-up in 6 months

Invasive cancer Treat with hysterectomy, possible radiation 
and chemotherapy depending on extent of 
spread

aHPV 16+ has lower regression rate and may require more aggressive treatment
bManaged by gynecologic consultant
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rivalent vaccine against 16, 18, 6, and 11, was approved in 
2006 and was initially offered to girls. The bivalent vaccine 
Cervarix ™ was licensed in 2009 and covers high-risk types 
16 and 18. HPV vaccination for boys was officially recom-
mended by the Advisory Committee on Immunization 
Practices (ACIP) in 2011. The latest vaccine, Gardasil 9™, 
was approved in 2014 and is currently the only HPV vaccine 
available in the US. Gardasil 9™ covers hrHPV 16 and 18; 
it also covers “other high-risk” strains 31, 33, 45, 52, and 58 
which account for 15% of cervical cancers. The addition of 
these other strains has the potential to increase the preven-
tion of cervical cancer from 70 to 90% with vaccination. 
Gardasil-9™ also covers strains 6 and 11 which cause geni-
tal warts [50].

Based on clinical trials with the 9 valent HPV vaccine 
(Gardasil-9™), the Advisory Committee on Immunization 
Practices (ACIP) issued a recommendation to administer a 
two-dose series to both females and males less than 
15  years, a recommendation approved by the FDA in 
October 2016 [50]. The second dose is administered 
between 6 and 12 months after the initial dose. When given 
at these early ages, immunogenicity is excellent with only 
two doses, with significantly higher titers obtained in those 
who received the two-dose series before age 15 as com-
pared to those who were vaccinated with two doses at a 
later age. Seroconversion rates of those who receive the 
two-dose vaccine before age 15 and those who receive a 
three-dose vaccine are comparable.

The new two-dose schedule for teens less than 15 has sev-
eral advantages:
•	 Increased completion rates: the dose schedule facilitates 

the completion of the vaccination series at two visits. The 
visits can be 12 months apart which correlates with the 
spacing of many annual visits.

•	 Patient convenience: It is convenient for adolescents 
receiving the vaccine, the parents, and the providers 
through the elimination of extra clinical visits.

•	 Cost reduction: Overall costs are reduced with fewer vac-
cine dosages, lower administration costs, savings of par-

ent time, and fewer costs associated with bringing children 
to the clinic for extra visits.

•	 If the HPV vaccination series is initiated after the age of 
15  years, however, the three-dose series at 0, 2, and 
6 months is still recommended.

�Approach to Previously Vaccinated 
Populations

For primary care providers who treat primarily adult patients, 
it is important to develop an approach to counseling patients 
who received partial HPV vaccination or who received HPV 
vaccination with non-Gardasil-9 immunizations. The basic 
principles are as follows:
	1.	 If a person initiated vaccination for HPV prior to age 15 

and received two doses of any of the three approved vac-
cinations at the recommended schedule, a third vaccine is 
not needed.

	2.	 The 9 valent HPV vaccine can be used to complete a vac-
cination series that was started with either a bivalent or 
tetravalent vaccine.

	3.	 For persons who have previously completed an earlier 
HPV vaccine series, there is no recommendation for addi-
tional vaccination with the new 9 valent HPV vaccine.

	4.	 For interrupted vaccination series, continuation is recom-
mended with no need to restart the series unless one or 
more of the intervals between doses was shorter than 
recommended.

Since the introduction of the HPV vaccine, there has been a 
decline in hrHPV infections and a decrease in high-risk 
lesions. In the US, data from the HPV-IMPACT Project dem-
onstrated that cervical intraepithelial neoplasia (CIN2) lesions 
and higher attributed to hrHPV 16/18 decreased from 53.6% 
in 2008 to 28.45 in 2012 among women 18 years or older who 
had received at least one dose of the vaccine. Rates of initia-
tion and completion of HPV vaccination had been suboptimal 
in the United States at that time. As of the year 2017, 66% of 
girls between 13 and 17 had received at least one dose of the 

Table 14.7  HPV vaccination recommendations [50, 53]

Patient category Age at initiation Vaccine specification
Routine vaccination for all
Dosing schedule by age
ACIP, CDC, ACOGa

9–14 years for all persons
11–12 usual age of initiation

Two-dose schedule

15-26 years: vaccinate all until 26 Three-dose schedule
Immunosuppressed
History of sexual abuse or assault
Chronic illnesses

Initiate vaccine age 9
9–26 years for all persons

Three-dose schedule if 
immunosuppressed, or if initiated after age 
14

Selected unvaccinated individuals who would benefit from 
vaccination

Vaccination approved to age 45 Three-dose schedule

aACIP Advisory Committee on Immunization Practices, CDC Center for Disease Control, ACOG American College of Obstetricians and 
Gynecologists
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vaccine, and only 49% were up to date on the HPV vaccine. 
Fortunately, vaccination rates have been increasing by 5% per 
year in the United States and there is a movement to provide 
HPV vaccination worldwide, including low- and middle-
income countries (LMICs) [51, 52]. As vaccination rates 
improve, the effectiveness of the HPV vaccine for preventing 
HPV infections and subsequent cellular changes in the cervix 
will be more fully realized.

Vaccination is recommended for all persons age 9–26, ide-
ally at age 9–12. Catch-up vaccination for those not previously 
vaccinated for HPV is recommended for all persons through 
age 26, regardless of sexual activity or gender. In 2018, the 
FDA approved Gardasil-9™ use until age 45. Clinical judg-
ment and shared decision making should be used to make vac-
cination decisions in adults aged 27–45 until guidelines are 
updated. Vaccination in adults over age 45 is not currently rec-
ommended. Further study is needed to fully understand the 
risks and benefits of vaccination in the older cohort [53, 54].

�HPV Vaccination in Specific Populations

The following recommendations are given for specific 
populations:
•	 Children with a history of sexual abuse or assault: initiate 

vaccine at age 9, sooner than the normal 11–12 years of age.
•	 Medical conditions: for primary and secondary immuno-

compromising conditions, the ACIP recommends the 
three-dose HPV vaccination in those aged 9–26 due to the 
potential for reduction in cell-mediated or humoral immu-
nity. Examples include patients with HIV or autoimmune 
disease, patients taking immunosuppressive therapy, 
patients who have had a transplant, or those receiving 
treatment for malignant neoplasms.

�Disparities in Cervical Cancer Prevention 
and Mortality

There are significant disparities in the prevention, incidence, 
treatment, and mortality from cervical cancer in the United 
States and around the world. Patient, physician, social, eco-
nomic, and system issues contribute to the discrepancy. 
Race, structural racism, socioeconomic status, access to 
healthcare, geographic isolation, educational level, insur-
ance, poverty, and other chronic medical illness adversely 
affect outcomes.

�Disparities in Incidence

Between 2011 and 2015, the Hispanic population had the 
highest incidence of cervical cancer at a rate of 9.4 cases per 

100,000, 95% CI (9.1–9.9), compared to the Black popula-
tion at 9.0 cases per 100,000, 95% CI (8.8–9.2); the White 
population at 7.4 cases per 100,000, 95% CI (7.4–7.7); and 
the Alaskan and Indian Native population at 6.5 cases per 
100,000, 95% CI (5.3–7.6) [17].

�Disparities in Mortality

Race  For the reasons noted above, the Black (African-
American non-Hispanic) population in the United States 
has the highest mortality rate from cervical cancer (per 
100,000 women) at 3.7 deaths, compared to Hispanic 
women at 2.6 deaths, White women at 2.2 deaths, and 
Alaskan Indian and Pacific Islander both at 1.8 deaths [3, 
10, 11]. The mortality among Black women is significantly 
underestimated for the following reason: women who have 
had a total hysterectomy for benign reasons are no longer 
at risk for cervical cancer. Data that does not correct for 
hysterectomy status underestimates the mortality rate for 
cervical cancer in all races. Between 2000 and 2012, the 
unadjusted overall mortality rate for all women was 3.4 
deaths per 100,000 women, compared to a higher rate of 
5.0 deaths per 100,000 women when adjusted for hysterec-
tomy status. This underestimation is greatest among Black 
women. When stratified by race, Black women had a 
higher correction factor due to the higher rates of hysterec-
tomy in this population, with rates increasing from 5.7 to 
10.1 per 100,000 women, compared to a change from 3.2 
to 4.7 per 100,000 White women [55].

Socioeconomic status and differential access to care 
appear to be major factors contributing to disparities in can-
cer mortality. Studies show higher mortality rates from cervi-
cal cancer in women of lower socioeconomic status. Women 
in isolated geographic areas and those in medically under-
served areas, e.g., Appalachian women, have higher mortal-
ity rates compared to other White women and to the US 
average [55].

�Disparities in Screening

Age  Women of all races and socioeconomic status at the 
extreme ends of the screening age recommendations between 
the ages of 23 and 29 and between 60 and 65 were less likely 
to be screened than women ages 30–59 [6].

Race  American Indian and Alaska natives are least likely to 
receive a Pap within the previous 3 years according to the 
CDC [56] at a rate of 60.9%. Native Hawaiians and Pacific 
Islanders were screened at 64.9%, Hispanic at 68.6%, White 
women at 68.4%, and Black women at 74.6%.
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Insurance  Uninsured and underinsured women were most 
likely not to be screened. In the 2015 survey data referenced 
above, there was an 80.5% Pap screening rate within 3 years 
for those with insurance compared to 59.3% among those 
without insurance.

Chronic Disease  Women with one or more chronic dis-
eases (e.g., kidney disease, arthritis, depression) are less 
likely to be screened [9, 56].

�Disparities: Follow-Up of Abnormal Pap Test

Inadequate follow-up of abnormal results in women who 
have been screened is a significant risk to women and is 
caused by poor or inadequate access to care, nonexistent or 
inadequate insurance coverage, inadequate surveillance sys-
tems to track abnormal results and follow-up, and clinician 
failure to adhere to recommended guidelines for the follow-
up of abnormal Pap test results causing delays in care.

It is estimated that about 50 million women undergo Pap 
tests per year, and 3.5% of these have cytological abnor-
malities requiring further follow-up. An analysis of data 
from a program whose goal is to increase access to screen-
ing, diagnostic, and follow-up services among low-income 
and uninsured women between 1991 and 2000 showed poor 
adherence to guidelines for follow-up of abnormal tests in 
medically underserved areas. Only 44% of women with two 
abnormal tests were followed in accordance with the guide-
lines at the time. Black or African-American women had the 
lowest percentage of follow-up compared to other ethnic 
groups, and Alaskan Natives and Native Americans had the 
highest number of third Pap tests performed instead of a col-
poscopy [57].

In a New Zealand study, among women with CIN3 who have 
had punch or wedge biopsies with no subsequent treatment, the 
rate of cancer was 31.3% within 30 years. Of these women in 
whom CIN3 persisted for 2 years, and punch or wedge biopsy 
had been the only treatment modality, 50.3% developed cancer 
within 30 years. The failure to receive adequate treatment results 
in an extreme risk of progression to cervical cancer. However, 
when treated and followed appropriately, the development of 
cervical cancer after 30 years was 0.7% [48].

�HPV Prevalence
Between 2013 and 2014, the prevalence of any genital HPV 
in the United States in individuals between the ages of 18 
and 59 according to the National Health and Nutrition 
Examination Survey (NHANES) was highest among the 
Black population (64.1%). The Hispanic population had a 
prevalence of 41.4%, the White non-Hispanic population had 
a prevalence of 40.0%, and the Asian population a preva-
lence of 23.8% [18].

�HPV Vaccination
In the HPV Vaccine Impact Monitoring (HPV-IMPACT) 
Project [58], a significant difference in vaccination rates was 
observed based on race/ethnicity and insurance coverage. Of 
the vaccinated women in the study, non-Hispanic White women 
had a vaccination rate of 67.45% compared to 18% vaccination 
rate in non-Hispanic Black women and 10.3% vaccination rate 
in Hispanic women. Women with private insurance were more 
likely to be vaccinated (65.1%) compared to those with public 
insurance (27.9%) and those without insurance (2.3%).

In the National Immunization Survey Teen (NIS-Teen) 
for adolescents aged 13–17 years, Black or Hispanic adoles-
cents and adolescents living below the federal poverty level 
were significantly less likely to complete vaccination series 
[59].

In addition to access to care and cost,  research has demon-
strated mistrust in vaccination, which stems from a legacy of 
unethical  medical research, patients lived experiences of rac-
ism in medical settings, and lack of accessible healthcare.  
Specifically regarding HPV vaccination, vaccine acceptance 
is lower amongst parents who expressed mistrust in govern-
ment health agencies, though trust in health information from 
a physician or healthcare professional was not predictive of 
vaccine acceptance [60]. Ongoing efforts by healthcare sys-
tems and government agencies to repair this trust are needed.

Private insurances generally cover the cost of HPV vac-
cination. The National Vaccine Program, Vaccines for 
Children (VFC), provides free vaccination for children and 
adolescents through 18 years of age for people who would 
otherwise not be able to afford the vaccine [61]. Barriers to 
completion among low-income groups – lack of transporta-
tion, limited healthcare access, and work schedules  – can 
result in incomplete vaccination series even when vaccine 
programs pay for the initial dose.

A higher level of maternal education, having continuous 
insurance coverage from age 11, and living in the Northeast 
were all associated with higher rates of vaccine completion 
[59].

�Disparities Among Foreign-Born Women

Data from the 2013 National Health Interview Survey (NHIS) 
conducted by the National Center for Health Statistics reveal 
that HPV vaccination initiation was higher among American-
born women aged less than 26  years compared to foreign-
born women (27.1% verses 17.2%) [12]. Even when 
controlling for confounders in a multivariate logistic analysis 
(demographic, economic, and healthcare variables), the dif-
ference remained unchanged. Regardless of the place of birth, 
females were more likely to initiate vaccination compared to 
males. Overall, younger foreign-born males had the lowest 
access to healthcare compared to all other groups.
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Insurance status and access to healthcare account for most 
of the differential rates in HPV vaccination. This is most evi-
dent in the undocumented foreign-born persons who are not 
eligible for public health insurance and may not have valid 
social security numbers or funds to pay for private insurance. 
This is also supported in part by the finding that foreign-born 
women in the higher-income group had similar HPV vacci-
nation rates compared to their American-born high-income 
group counterparts [12].

�A Potential Solution: Vaginal Sample 
Collection

This strategy is aimed at improving screening rates in 
unscreened, high-risk women who have barriers to regular 
screening including discomfort, costs, and clinical acces-
sibility. Patients may collect vaginal samples at home and 
send them in, with positive results necessitating a clinical 
visit and follow-up. It is not clear how this test compares 
to the accuracy of office-based screening, or whether fol-
low-up of positive results would be adequate. Vaginal sam-
ple collection is not currently approved by the FDA. It is 
however endorsed by the World Health Organization 
(WHO) and is currently being studied in the United States 
[62, 63].

�Conclusion

Cervical cancer continues to be a major public health burden 
throughout the world and among underserved populations in 
the United States. HPV vaccination, cervical cancer screen-
ing, precursor lesion treatment, and adequate follow-up of all 
women will advance the goal of saving the lives of women 
who die needlessly from invasive cervical cancer each year, 
a largely preventable disease.

�Summary Points

	1.	 Ninety-nine percent of cervical cancer is caused by per-
sistent high-risk HPV strains that infect the transforma-
tion zone of the cervix and lead to precancerous and 
cancerous changes.

	2.	 Routine cervical cancer screening guidelines call for Pap 
testing alone every 3  years from age 21 to 29. Women 
ages 30–65 should be screened with either co-testing 
every 5 years, hrHPV testing every 5 years, or Pap testing 
alone every 3 years. With some exceptions, women who 
have undergone a complete hysterectomy for benign con-
ditions and women over 65 may exit screening assuming 

they have received adequate recommended testing in the 
prior 10 years.

	3.	 HIV-positive, immune-compromised, DES-exposed, and 
women with a history of CIN2 or greater are at higher 
risk of cervical cancer and are screened more intensely 
than those outlined in the routine guidelines.

	4.	 HPV vaccination with Gardasil-9™ is approved for use 
in persons aged 9–45. Current recommendations are for 
most children to be vaccinated with two doses at ages 11 
and 12. Persons who start immunization older than 
15 years of age should receive three doses at 0, 2, and 
6 months. Immunocompromised persons should receive 
three doses, even if started at the younger age.

	5.	 Algorithms for the management of abnormal Pap smears 
and biopsy results are available online via a download-
able app from the ASCCP. Persons positive for HPV 16 or 
18, with persistent “other high-risk strains,” with cytol-
ogy of ASC-H or greater, or with ASCUS/LGSIL with 
HPV+ should be referred for colposcopy. CIN1 is low 
grade and often regresses, whereas CIN2/3 are high-
grade changes which need increased monitoring and/or 
treatment by gynecologists.

	6.	 Significant disparities exist among certain populations in 
the United States and also in low and middle income 
countries including differences in HPV vaccination, cer-
vical cancer screening, follow-up and treatment of 
abnormal results, and mortality. These disparities are 
particularly notable for low-income, minority, chroni-
cally ill, immigrant, poorly insured women and those 
with poor access to healthcare. Continued effort to reach 
a goal of universal HPV vaccination and universal cervi-
cal cancer screening will help close these gaps in care.

�Review Questions

	1.	 A 19-year-old woman presents to the clinic to establish 
care with a doctor for adults. She had routine care with 
her pediatrician and completed the HPV vaccine series. 
She has been sexually active for 2 years and is on oral 
contraceptives. She was recently diagnosed with chla-
mydia and treated. Her mother told her that she needs a 
Pap smear. Which of the following is recommended?

	 A.	 She should be tested for high-risk HPV now.
	 B.	 She should have a Pap test with HPV co-testing now.
	 C.	 She should have a Pap test at age 21.
	 D.	 HPV testing should be performed at age 21.

The correct answer is C. Pap testing should not start 
prior to age 21, even in sexually active women. HPV 
testing is not recommended for screening in women 
under age 30 (25 in some countries) except as a reflex 
test for abnormal Pap results. Her recent chlamydia 
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diagnosis does not change these recommendations 
[17, 30].

	2.	 A 66-year-old woman, who moved to the United States 
from India 1  year ago, comes in to establish care. She 
does not believe she has ever had a Pap test. She has 
stopped menstruating and denies any postmenopausal 
vaginal bleeding or discharge. Which of the following is 
correct?

	 A.	 She is asymptomatic and over age 65. Pap screening 
is not needed.

	 B.	 She should be tested with yearly Pap smears for the 
next 20 years because of her unknown history.

	 C.	 She should receive the three-dose HPV vaccination 
series.

	 D.	 She should undergo Pap and HPV co-testing today.
The correct answer is D.  Women over 65 may exit 
screening if they have been screened adequately in the 
past 10  years, with the most recent test in the last 
5  years. Clinical judgment should be used in recom-
mendations for her screening, but she should be 
screened now for HPV and cervical cancer and again in 
3–5 years since she has not been adequately screened in 
the past 10 years. Yearly Pap smears are recommended 
for some high-risk women, but would not apply unless 
she was DES exposed, infected with HIV, immunosup-
pressed, or had a history of cervical or vaginal malig-
nancy within the last 20 years. HPV vaccination is not 
approved for persons over 45 years of age [17, 30].

	3.	 An undocumented 40-year-old Hispanic woman, G1P1, 
presents to the free mobile clinic for a Pap test. She and 
her family move frequently to find work. She does not 
remember how long ago she had her last Pap, but thinks it 
may have been abnormal. She is unsure if she has ever 
had a colposcopy. She undergoes Pap and HPV co-testing 
today and the clinic social worker meets with her to dis-
cuss ways to get insurance and housing  for her family, 
because they are homeless.
Which of the following is the most important next step 
before the patient leaves the clinic today?

	 A.	 Tell her that she is high risk for cervical cancer and 
refer her to gynecology.

	 B.	 Have her sign a release of information to get old 
records from all the prior healthcare facilities where 
she received care.

	 C.	 Determine how she should be contacted to receive her 
Pap test results, and fully explain why follow-up is 
very important.

	 D.	 Discuss that colon cancer screening starts at age 45 if 
she does not have a prior history of colorectal cancer.
The correct answer is C. Healthcare disparities should 
be considered when seeing patients, and lack of 
follow-up for abnormal results is a serious issue in 

certain populations. Hispanic patients are an ethnic 
group that often has poor follow-up for abnormal test 
results, and undocumented persons are at particularly 
high risk. There must be a secure plan to reach the 
patient and arrange for follow-up if the Pap test is 
abnormal. Telling her that she is high risk for cervical 
cancer is premature and may cause unnecessary anxi-
ety. Obtaining prior medical records should be 
attempted, but the ability to follow-up on the current 
testing is more important at this visit. Colon cancer 
screening is important, but will not be needed for 
5 years [57].

	4.	 A 30-year-old woman presents with 9-year-old twins, a 
girl and a boy. She asks if her daughter should get the 
HPV vaccine. What are the current recommendations for 
HPV vaccination?

	 A.	 Both children should be vaccinated at age 11 with two 
doses.

	 B.	 The daughter should be vaccinated at age 11, the son 
at age 9.

	 C.	 The daughter should be vaccinated with three doses, 
the son with two doses.

	 D.	 Both children should be vaccinated now with two 
doses.
The correct answer is A. For children aged 9–14, the 
ACIP recommends a two-dose schedule for male and 
female patients, usually at ages 11–12. Children are 
vaccinated at age 9 in cases of immunosuppression or 
sexual abuse. The vaccination is approved for persons 
age 9–45, so clinical judgment can be used when 
making vaccination recommendations for adults [50].

	5.	 A 31-year-old woman with HIV comes in to establish pri-
mary care. She was diagnosed with HIV at age 27 and has 
had three normal annual Pap smears. Her most recent 
testing at age 30 was normal cytology and HPV negative. 
How often should she receive a Pap test in the future?

	 A.	 Every 3 years for life.
	 B.	 Every 5 years with HPV co-testing until age 65.
	 C.	 Annually, may discontinue at age 65.
	 D.	 Biannually for life.

The correct answer is A. The current guidelines for 
HIV-positive women, which is based on limited data, 
recommend annual Pap starting at the time of diagno-
sis. At age 30, co-testing should be done. If co-testing 
is normal, the next testing can be delayed for 3 years. 
Screening does not end at age 65. These recommen-
dations do not change based on the use of antiretrovi-
ral therapy, CD4 counts, or viral load [64].

	6.	 A 32-year-old woman presents for care. She states that 
she is a virgin and is refusing a pelvic examination or Pap 
test. She said that she was told by her last physician that 
she was at very low risk for cancer, and therefore, Paps 

14  Cervical Cancer and Human Papillomavirus: Prevention and Screening



228

were not needed. Which of the following statements is 
correct according to current guidelines?

	 A.	 She is at risk of cervical cancer despite her sexual his-
tory, and she should be made to sign an “against med-
ical advice” form if she refuses testing.

	 B.	 All women should be screened for cervical cancer 
despite sexual history starting at age 21.

	 C.	 She should self-test for HPV and only get a Pap if the 
results are positive.

	 D.	 Women who have sex with women, nuns, and virgins 
do not need Pap tests.
The correct answer is B.  All persons with a cervix 
should be screened for cervical cancer between the ages 
of 21 and 65, regardless of sexual history, sexual orien-
tation, or gender identity. Although persons who have 
never had penetrating sexual intercourse with a man 
may be at lower risk, HPV is spread through other 
forms of contact. A prior history of sexual contact or 
sexual assault may be denied or not remembered by the 
patient. The idea of self-collection of a vaginal collec-
tion for HPV screening has merit and is being suggested 
for screening in some lower-resource settings, but there 
are no current guidelines to guide its use. If she refuses 
pelvic examination, she should not be pressured or trau-
matized, but relationship building and patient education 
may, in time, change her mind about the screening. 
Refusals of recommended care, and discussions of the 
risks to the patient of not screening, should be clearly 
documented in the medical record [17].
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