ervical cancer

Screening, management,
and prevention

Abstract: Cervical cancer incidence in the United States is estimated to affect
12,900 women in 2016, with 4,100 deaths. Screening for this cancer with Pap

test and adjunct human papillomavirus testing has made cervical cancer a

treatable disease. This article reviews screening, treatment recommendations,

and prevention for cervical cancer.

By Barbara A. Wuerthner, NP-C and Maria Avila-Wallace, RNC, WHNP

ervical cancer screening via the Pap test has made

it possible for this cancer to be a treatable disease.

Cervical cancer in the United States is estimated
to affect 12,990 women in 2016, with an estimated 4,100
deaths." The literature reveals that 50% of women diagnosed
with cervical cancer never had screening done, and 10% had
not been screened within the last 5 years.? It is important
for NPs to have a good foundation and understanding re-
garding cytohistologic abnormalities, the role of human
papillomavirus (HPV) in the development of cervical dys-
plasia and cancer, and the current recommended guidelines
for cervical cancer screening and prevention.

B Cervical cancer screening test

Dr. Papanicolaou originally introduced the cervical cytol-
ogy test in 1941 using morphologic classifications.” The
Bethesda system for reporting cervical cancer was later

established in 1988.* This system changed the classification
to one based on cervical carcinogenesis related to HPV.> At
that time, there was wide variability in reporting cervical
cytology. A recommendation was made that the terminol-
ogy should communicate relevant information from the lab
to the healthcare provider.*

The second recommendation declared that terminology
must be uniform and reproducible across different pathol-
ogy labs, and it must reflect the most current understanding
of cervical neoplasia (see Bethesda terminology for cytology).

B The role of high-risk HPV

One cannot discuss the abnormal Pap result without includ-
ing the role of high-risk HPV in cervical cancer. When HPV
is detected on cervical cytology, a concurrent cytologic
abnormality is seen one-quarter to one-third of the time.’
The identification of this DNA virus in the 1980s determined
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it to be the etiologic agent responsible for virtually all cases
of cervical cancer in addition to a significant proportion of
other epithelial cancers of the genital tract.’
Approximately 200 HPV genotypes have been identified.”
The oncogenic high-risk HPV genotypes include strains 16,
18, 31, 33, 35, 39, 45, 51, 52, 56, 58, and 59.° HPV 16 is the
most oncogenic, followed by HPV 18. Of the 12 known
oncogenic types, HPV 16 is linked to most high-grade cervi-
cal intraepithelial neoplasia (CIN 2-3) at the transformation
zone (TZ) and is considered a precursor to cervical cancer.’
HPV 18 is also a concerning oncogenic high-risk type,
more often associated with adenocarcinomas, which are found
less commonly in the glandular cells present in the endocervi-
cal canal. These two high-risk HPV genotypes account for
approximately 66% to 70% of cervical cancers.’ Infection by
approximately 12 other types account for the remaining 30%.
Ninety percent of genital warts are caused by low-risk
HPV genotypes 6 and 11, whereas other types are responsible

Wwww.tnpj.com

for nongenital warts and asymptomatic infections.” Genotypes
6 and 11 are considered low risk because they do not lead to
cervical cancer. One-half of new HPV infections are undetect-
able within 6 to 12 months, and approximately 90% will clear
within a few years.® However, patients with persistent infection
1 to 2 years after initial infection have a higher risk of CIN.?

A persistent high-risk HPV infection is necessary to
develop invasive cancer. Persistent HPV infections cause
virtually all of the more than 500,000 cases of invasive cer-
vical cancer diagnosed annually worldwide.? Cervical cancer
occurs primarily at the TZ, which is the ring of tissue located
where the squamous epithelium meets, and eventually re-
places the glandular epithelium of the endocervical canal.
Several steps are involved for cervical cancer to develop from
a high-risk HPV infection. There must be acute infection
from the more oncogenic types followed by viral persistence
(rather than clearance), which leads to precancerous cell
changes and finally invasion.’
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In some cases, women may have difficulty clearing the
HPV infection due to inherited or acquired deficiencies. For
example, women who have coinfection of HIV will take
longer to clear HPV, as HIV-induced immunosuppression
impairs cell-mediated immune control of HPV infections.’
There can be latency and reappearance of HPV, although
this state of viral infection is not well understood.’ The
persistence of detectable high-risk HPV over years can in-
crease the cancer risk.

B Cervical cancer screening guidelines

The guidelines for cervical cancer screening were updated
by a number of professional groups in 2012 and incorpo-
rated HPV testing. The American Cancer Society, the

collaborated to create practicable guidelines for cervical
cancer screening based on the most current data.”

The U.S. Preventive Services Task Force published screen-
ing guidelines in 2012 (www.uspreventiveservicestaskforce.
org/Page/Document/UpdateSummaryFinal/cervical-cancer-
screening), and the guidelines are currently under revision.
The American College of Obstetricians and Gynecologists
(ACOG) published similar guidelines, which were updated
in 2016. In all guidelines, initiation of screening is recom-
mended at age 21 with cytology only. If results are negative
in women age 21 to 29, the recommendation is against
annual screening in favor of 3-year interval screening for
cytology-only tests.?’

Because only 0.1% cases of cervical cancer are detected

sexual debut, the risk of cancer is low (with the exception
of HIV-positive women).? The recommendation to add HPV
cotesting with cytology should begin for women at age 30
because the presence of an incidental HPV infection is so

American Society for Colposcopy and Cervical Pathology
(ASCCP), and the American Society for Clinical Pathology

before age 20, it was determined that regardless of age of

Bethesda terminology for cytology*

Interpretation of squamous epithelial cell abnormalities

NILM Negative for intraepithelial lesion or

malignancy

ASCUS Atypical squamous cells of undetermined
significance

ASC-H Atypical squamous cells of undetermined
significance; cannot exclude HSIL

LSIL Low-grade squamous intraepithelial
lesion

HSIL High-grade squamous intraepithelial
lesion

Glandular Endocervical or endometrial or glandular

cell not specified
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common in the under-30 age group.>” This is based on the
knowledge that nearly all cases of HPV infection are cleared
by the immune system in 1 to 2 years without causing neo-
plastic changes.

The recommended screening interval for women with
both negative cytology and HPV cotesting is 5 years, as there
is increased sensitivity when compared with cytology alone,
allowing for greater detection of precancerous changes while
allowing longer screening intervals without adding signifi-
cant risk.>”® The ACOG guidelines suggest discontinuing
cervical cancer screening at age 65 if the woman has had
three negative prior cytology results or two consecutive
cotesting results within the last 10 years, with the most recent
performed in the last 5 years.?

Screening may also be discontinued for women post-
hysterectomy with benign findings. If a hysterectomy was
performed for moderate-to-severe cervical dysplasia, vaginal
cytology is continued for 20 years posttreatment due to the
potential risk of vaginal precancerous changes.’

More frequent screening is required for specific popula-
tions. For women who are immune-compromised, such as
those with HIV or organ transplant patients receiving im-
munosuppressive treatment, screening remains yearly. This
recommendation also applies to women with a history of
diethylstilbestrol exposure in utero or those who have had a
history of moderate or severe cervical dysplasia in the past.

B Management of cytologic abnormalities
The ASCCP responded to the terminology standardization
with comprehensive, evidence-based guideline algorithms for
managing abnormal Pap test results. These algorithms were
last updated in 2012 and are available at www.asccp.org. The
Pap and HPV test results were reviewed within the concept of
cervical cancer prevention as a process with benefits and harms.!’
The guidelines represent the review of screening for cervical
cancer and high-risk HPV subtypes detected on cytology.
The optimum strategies were then determined by identify-
ing and relating those HPV abnormalities that are likely to
progress to invasive cancer while avoiding destructive treatment
of abnormalities unlikely to become cancerous. For women
with higher-grade abnormalities or the presence of the onco-
genic HPV subtypes, a colposcopic evaluation is recommend-
ed (see Management guidelines for abnormal Pap test results).

B Diagnosis and treatment

Colposcopy is the accepted diagnostic test for evaluating
abnormal Pap tests to determine the presence, location,
grade, and extent of CIN." The cervical epithelium is bathed
with 3% to 5% acetic-acid solution and examined under
magnification with a colposcope. As indicated in the ASCCP
guidelines, if the results of the colposcopy are negative or
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consistent with a low-grade abnormality, the Pap test should
be repeated in 1 year.'” The colposcopy should be repeated
if the subsequent Pap test results remain abnormal.'

If moderate or high-grade cervical dysplasia is confirmed,
ablation, cryotherapy, loop electrosurgical excision procedure
(LEEP), and cervical cone biopsy (also known as conization
or cold knife cone biopsy) are acceptable options for treating
CIN. A LEEP and cervical cone biopsy have the advantage of
examining the excised tissue by a pathologist to determine
if margins are clear (although there may be an associated risk
of preterm delivery for women with history of either or both
procedures). A cervical cone biopsy is recommended when
adenocarcinoma in situ is confirmed with colposcopy and if
residual dysplastic tissue is seen with LEEP.!

B HPVvaccines

The identification of HPV as the agent responsible for virtu-
ally all cases of cervical and genital tract cancer led to the
development of three FDA-approved multivalent prophylac-
tic HPV vaccines shown to be effective at preventing HPV
infection.>®"? The first-generation vaccines specifically target
70% of infections that may lead to cervical cancer, and the
second-generation, nine-valent vaccine targets those addi-
tional 15% to 25% potentially oncogenic infections not
addressed by the quadrivalent and bivalent vaccines (offering
the potential to prevent almost 90% of cervical cancers).>*'?
(See HPV vaccines.)

HPV vaccines are the only preventive therapy available
for young women and men, but they are underutilized in
the United States. The literature identified the following
reasons for the underutilization of the vaccines:

o The three-dose schedule>"

o Accessibility and cost™

e Lack of state mandates for school vaccination!

e Provider discomfort discussing sexual health with parents
and young patients®

e Lack of urgency conveyed by pediatricians due to the long,
natural history of HPV-related disease’

¢ The notion that vaccination against HPV will encourage
unsafe sexual activity among adolescents.>"

All the multivalent vaccines have well-established efficacy
in the prevention of cancers and its precursors; the vaccines
have minimal systemic adverse reactions, positive safety pro-
files, long-term immune response, and the selective reduction
in the prevalence of HPV types and genital warts.>*'2% Still,
after the debut of the vaccines 9 years ago, vaccination coverage
is substantially below the Healthy People 2020 target of 80%.">*

In 2013, only 37.6% and 13.9% of adolescent girls and
boys, respectively, had received all three vaccine doses, and
57% of girls and 34.6% of boys had received at least one of
the recommended three doses of the HPV vaccine (with the

www.tnpj.com

Management guidelines for abnormal
Pap test results™

Cytology

results HPV results Management

Negative Positive high- Repeat cotesting

cytology risk HPV (+hrHPV in one year

non 16, 18)

Negative +hrHPV 16, 18 Colposcopy

cytology

ASCUS —hrHPV Repeat cotesting
in 3 years or 1 year
if cytology only

ASCUS +hrHPV all types Colposcopy

LSIL —hrHPV Repeat cotesting
in 1 year

LSIL +hrHPV or unknown Colposcopy

HSIL +/— or unknown Either colposcopy

hrHPV or LEEP

majority of doses being the quadrivalent vaccine).>®1>1* If
vaccination rates were to increase to the targeted 80% by
2020, the CDC estimates that an additional 53,000 cases of
cervical cancer could be prevented, and every year that vac-
cination rates do not increase, approximately 4,400 women
would develop cervical cancer.®

HPV vaccines cannot prevent infection after the fact,
which is why immunization is recommended before sexual
debut.” Testing for HPV is not recommended before vaccina-
tion; however, if an individual tests positive for HPV, vaccina-
tion is still recommended, as it is unlikely that an individual
would have been exposed to all of the other strains covered by
the vaccine.® Revaccination with the HPV nine-valent vaccine,
recombinant in previously vaccinated individuals with the
quadrivalent or bivalent vaccines is not recommended.®

For individuals who have not completed the series with
either of the two first-generation quadrivalent or bivalent vac-
cines, available data demonstrate no safety concerns if they were
to complete the immunization schedule with the nine-valent
vaccine.® Although studies show that HPV vaccines do not
cause problems for infants born to women who were vacci-
nated while pregnant, they are not reccommended for pregnant
women, as more research is still needed.'>'® The vaccines may
be administered to lactating women, as inactivated HPV vac-
cines do not affect the safety of mothers or infants.®

B Primary high-risk HPV screening

The established causative relationship of cervical cancer
development via a persistent, high-risk HPV infection also
led to the development of a variety of FDA-approved,
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HPV vaccines

Vaccine Year released HPV types Age group

HPV quadrivalent (types 6, 11, 16, and 18), recombinant 2006; revised 6, 11, 16, Females: ages 9 through 26
(www.merck.com/product/usa/pi_circulars/g/ 2012 and 18 Males: ages 9 through 26
gardasil/gardasil_pi.pdf)

HPV bivalent (types 16 and 18), recombinant 2009 16 and 18 Females: ages 9 through 25
(www.gsksource.com/pharma/content/dam/

GlaxoSmithKline/US/en/Prescribing_Information/

Cervarix/pdf/CERVARIX-PI-PIL.PDF)

HPV nine-valent, recombinant 2014; revised 6, 11, 16, 18, Females: ages 9 through 26
(www.fda.gov/downloads/BiologicsBloodVaccines/ 2015 31, 33, 45, 52, Males: ages 9 through 26
Vaccines/ApprovedProducts/lUCM426457.pdf) and 58

high-risk HPV tests, which are currently recommended to
be used in conjunction with cytology. As a rational conse-
quence, questions have been raised regarding their use in
primary screening.'”?* Studies have shown that high-risk
HPYV testing is safe and has high sensitivity.*'” The test does
not provide protection against invasive cancer; however, it
may help reduce cancer risk and may aid in early cancer
diagnosis.?**

The most contemporary trial information available, which
has evaluated the performance and use of primary HPV
screening, is limited to a small number of trials in the United
States and others conducted in Europe.'”?*? Follow-up data
were restricted to 3 and 6 years, respectively. However, impor-
tant observations were reported as a result of these trials:

e High-risk HPV primary screening had the highest sensitiv-
ity for cervical intraepithelial neoplasia grade 2+ but the
lowest specificity (this referring to the possibility of a false
negative result)."”

e Cotesting had an intermediate specificity.

e Safety reassurance provided by the cotesting was derived
from the HPV test component.

o The use of genotyping for HPV strains 16 and 18 as a way
to triage HPV-positive women was supported.

e The incidence of cervical cancer was lower in women ini-
tially screened with HPV testing compared with cytology alone.
e HPV primary screening provided greater protection
against invasive adenocarcinomas given the known limita-
tions of cytology in identifying glandular lesions.?**

Due to a well-designed study that provided the FDA
with a reasonable assurance of safety and effectiveness when
used as a primary screening tool for cervical cancer, the HPV
DNA test for women ages 25 and older is the only FDA-
approved test available at this time.* Interim guidelines have
been put forth by ASCCP for applying primary HPV screen-
ing in the clinical setting. However, the need for further
study makes it too early to adopt HPV primary screening
for all women over age 25 as the primary screening interven-
tion for cervical cancer in the United States at this time.'”"
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B Implications for practice

Cervical cancer screening saves womens’ lives, but a number
of women remain unscreened or underscreened.? Since the
introduction of the Pap test, advances in cervical cancer screen-
ing and prevention include high-risk HPV testing and HPV
vaccination. The advent of a uniform reporting system, known
as the Bethesda System, improved the reporting process for
cervical cytology results across different pathology labs.

Algorithms created and updated by the ASCCP provide
a guide for managing abnormal Pap test results by assessing
benefits and harms and include decisions taking into con-
sideration both cytology and high-risk HPV types found
in cotesting.'’Avoiding unnecessary excision or ablation of
the cervix in young women is advisable, even though the
association between LEEP and preterm birth has been
challenged.?

Future trends may move toward HPV as the primary
screening test for detection of women more at risk for cer-
vical cancer.'” However, it does not change current medical
practice guidelines for cervical cancer screening. HPV DNA
testing has superior sensitivity (greater than 90%) in con-
trast to 50% for cytology; however, studies are necessary to
fully evaluate its efficacy as primary screening in a variety
of clinical settings.”'”*’

Studies suggest that up to 62% of women do not comply
with the follow-up guidelines recommended by the ASCCP.”
As clinicians, the role of patient education and other inter-
ventions, such as telephone counseling or written education
material, were found to be effective strategies to improve
adherence.”

The HPV vaccine is safe and effective in the reduction
in the prevalence of HPV infections in young men and wom-
en.>*'> HPV vaccination currently is only required as stand-
ard vaccination for middle-school children in two states
(Rhode Island and Virginia) and the District of Columbia."'
HPV vaccination rates must improve in order to meet the
2020 Healthy People objective of 80% of fully immunized
boys and girls with all three HPV doses."** @

www.tnpj.com

Copyright © 2016 Wolters Kluwer Health, Inc. All rights reserved.



Cervical cancer: Screening, management, and prevention

REFERENCES

. Siegel RL, Miller KD, Jemal A. Cancer statistics, 2015. CA Cancer J Clin.
2015;65(1):5-29.

. Chelmow D. Practice bulletin No. 157. Cervical cancer screening and pre-
vention. Am Coll Obstet Gynecol. 2016;127(1):1-20.

. Schiffman M, Wentzensen N, Wacholder S, Kinney W, Gage JC, Castle PE.
Human papillomavirus testing in the prevention of cervical cancer. ] Natl
Cancer Inst. 2011;103(5):368-383.

. Nayar R, Wilbur DC. The Pap test and Bethesda 2014. ] Low Genit Tract Dis.
2015;19(3):175-184.

. Lowy DR. HPV vaccination to prevent cervical cancer and other HPV-
associated disease: from basic science to effective intervention. J Clin
Investig. 2016;126(1):5-11.

. Committee opinion No. 641: Human papillomavirus vaccination. Obstet
Gynecol. 2015;126(3):e38-e43.

. Saslow D, Soloman D, Lawson H, et al. American Cancer Society, American
Society for Colposcopy and Cervical Pathology, and American Society for
Clinical Pathology screening guidelines for the prevention and early detec-
tion of cervical cancer. CA: Cancer J Clin. 2012;62: 147-172.

. Katki HA, Schiffman M, Castle PE, et al. Five-year risks of CIN 3+ and
cervical cancer among women who test Pap-negative but are HPV-positive.
J Low Genit Tract Dis. 2013;17(5 suppl 1):S56-S63.

. Khan MJ, Massad LS, Kinney W, et al. A common clinical dilemma: manage-
ment of abnormal vaginal cytology and human papillomavirus test results.
J Low Genit Tract Dis. 2016;20(2):119-125.

10. Massad LS, Einstein MH, Huh WK, et al. 2012 updated consensus guidelines

for the management of abnormal cervical cancer screening tests and cancer
precursors. ] Low Genit Tract Dis. 2013;17(5 suppl 1):51-S27.

. Pierce JG Jr, Bright S. Performance of a colposcopic examination, a loop
electrosurgical procedure, and cryotherapy of the cervix. Obstet Gynecol
Clin North Am. 2013;40(4):731-757.

. Brotherton JM, Ogilvie GS. Current status of human papillomavirus vac-
cination. Curr Opin Oncol. 2015;27(5):399-404.

—

[

w

'S

v

=2}

~

o

o

—
—_

—
[

13. Rubin R. Why the “no-brainer” HPV vaccine is being ignored. JAMA.
2015;313(15):1502-1504.

14. Schwartz JL, Easterling LA. State vaccination requirements for HPV and
other vaccines for adolescents, 1990-2015. JAMA. 2015;314(2):185-186.

15. Centers for Disease Control and Prevention. HPV vaccine information for young
women. 2015. www.cdc.gov/std/hpv/stdfact-hpv-vaccine-young-women.htm.

16. Rojas C, Zhou MK, Khamis HJ, Amesse L. Analysis of patterns of patient
compliance after an abnormal Pap smear result: the influence of demographic
characteristics on patient compliance. J Low Genit Tract Dis. 2013;17(3):298-302.

17. Huh WK, Ault KA, Chelmow D, et al. Use of primary high-risk human pap-
illomavirus testing for cervical cancer screening: interim clinical guidance.
Obstet Gynecol. 2015;125(2):330-337.

18. Wright TC, Stoler MH, Behrens CM, Sharma A, Zhang G, Wright TL.
Primary cervical cancer screening with human papillomavirus: end of study
results from the ATHENA study using HPV as the first-line screening test.
Gynecol Oncol. 2015;70(5):321-322.

19. Feldman S. Human papillomavirus testing for primary cervical cancer
screening: is it time to abandon Papanicolaou testing? JAMA Intern Med.
2014;174(10):1539-1540.

20. Gage JC, Schiffman M, Katki HA, et al. Reassurance against future risk of

precancer and cancer conferred by a negative human papillomavirus test.
J Natl Cancer Inst. 2014;106(8).

. Schiffman M, Wentzensen N. A suggested approach to simplify and improve

cervical screening in the United States. ] Low Genit Tract Dis. 2016;20(1):1-7.

. Ronco G, Dillner J, Elfstrom KM. The international HPV screening working

group. Efficacy of HPV-based screening for prevention of invasive cervical

cancer: follow-up of four European randomised controlled trials. Lancet.
2014;69(8):472-473.

U.S. Food and Drug Administration. FDA approves first human papillomavi-

rus test for primary cervical cancer screening. 2014. www.fda.gov/newsevents/

newsroom/pressannouncements/ucm394773.htm.

2

—

2

N

2

b

Barbara A. Wuerthner is an NP at Massachusetts General Hospital, Boston, Mass.

Maria Avila-Wallace is a gynecological oncology NP at Massachusetts General
Hospital, Boston, Mass.

The authors and planners have disclosed that they have no financial relationships
related to this article.

For more than 192 additional continuing education articles related to
Advanced Nursing Practice topics, go to NursingCenter.com/CE.

DOI: 10.1097/01.NPR.0000490390.43604.5f

Earn CE credit online:
Go to www.nursingcenter.com/CE/NP and receive a
certificate within minutes.

[«{3 ConNECTION

INSTRUCTIONS

Cervical cancer: Screening, management, and prevention

TEST INSTRUCTIONS

» To take the test online, go to our secure website

at www.nursingcenter.com/ce/NP.

e On the print form, record your answers in the test
answer section of the CE enrollment form on page 24.
Each question has only one correct answer. You may
make copies of these forms.

e Complete the registration information and course
evaluation. Mail the completed form and registra-
tion fee of $21.95 to: Lippincott Williams & Wilkins,
CE Group, 74 Brick Blvd., Bldg. 4, Suite 206, Brick, NJ
08723. We will mail your certificate in 4 to 6 weeks.
For faster service, include a fax number and

we will fax your certificate within 2 business days of
receiving your enrollment form.

e You will receive your CE certificate of earned con-
tact hours and an answer key to review your results.
There is no minimum passing grade.

¢ Registration deadline is September 30, 2018

DISCOUNTS and CUSTOMER SERVICE

e Send two or more tests in any nursing journal published by Lippincott
Williams & Wilkins together and deduct $0.95 from the price of each test.
o We also offer CE accounts for hospitals and other healthcare facilities
on nursingcenter.com. Call 1-800-787-8985 for details.

PROVIDER ACCREDITATION

Lippincott Williams & Wilkins, publisher of The Nurse Practitioner
journal, will award 2.0 contact hours for this continuing nursing
education activity.

Lippincott Williams & Wilkins is accredited as a provider of continuing
nursing education by the American Nurses Credentialing Center'’s
Commission on Accreditation.

This activity is also provider approved by the California
Board of Registered Nursing, Provider Number CEP 11749 for 2.0
contact hours. Lippincott Williams & Wilkins is also an approved
provider of continuing nursing education by the District of Columbia,
Georgia, and Florida CE Broker #50-1223.

Your certificate is valid in all states.

www.tnpj.com

The Nurse Practitioner « September 2016

Copyright © 2016 Wolters Kluwer Health, Inc. All rights reserved.

23





