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Cervical cancer screening (CCS)
has been one of the most success-
ful screening programs in United
States history, reducing cervical
cancer-related incidence and mor-
tality by 45% and 49%, respec-
tively, since 1980.1 Until fairly re-
cently, yearly cytology testing was
recommended to maximize detec-
tion of pre-cancerous lesions. The
discovery that infection with the
human papillomavirus (HPV) un-
derlies the pathophysiology of
nearly all cervical cancers led to
the incorporation of HPV testing 
in general screenings of women
aged 30 years or older, starting in
2003.2,3

Unlike few other forms of can-
cer, cervical cancer is nearly al-

ways preventable.4 Under optimal
circumstances, each potential case
of cervical cancer can be fore-
stalled by identifying and treating
disease that progresses, at most,
to the high-grade cancer precur-
sor stage.5,6 At the same time,
healthcare professionals (HCPs)
want to minimize the harms asso-
ciated with overtreatment of be-
nign lesions not destined to be-
come cancerous.6

The cervical cancer
screening dilemma 
The essence of the CCS dilemma is
which screening test(s) to use and
how frequently to screen. Major
national health organizations may
differ somewhat in their specific

recommendations, but their gen-
eral objectives are to prevent mor-
bidity and mortality from cervical
cancer and to prevent overzealous
management of precursor lesions
that most likely will regress or dis-
appear.6,7

Which cervical cancer
screening tests are
available?
Two tests, cervical cytology and
the HPV test, are used to screen
for cervical cancer. In essence,
though, HCPs have three CCS op-
tions: cytology alone, the HPV test
alone (known as the primary HPV
test), and co-testing with both
methods.

Cervical cytology
A sample of cervical cells is exam-
ined under a microscope to
screen for premalignant cells that
could signal the presence of can-
cer precursors.8 Cervical cells col-
lected by an HCP are smeared on
a glass slide (traditional or con-
ventional cytology—that is, the
Pap test) or added to a preserva-
tive fluid (liquid-based thin-layer
test). Liquid-based cytology, be-
cause of its greater sensitivity
than conventional cytology in de-
tecting disease, enables exten-
sion of the screening interval
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from 1 year to up to 3 years—
without significantly diminishing
CCS effectiveness.9

HPV testing
The causal role of persistent HPV in-
fection in the development of cervi-
cal cancer and its precursors has
been well documented.10 A land-
mark 2010 study showed that, over
a 60-year study period, the 8 most
common HPV types identified were
(in descending order of frequency)
16, 18, 45, 33, 31, 52, 58, and 35.11

Together, these genotypes account
for 91% of all cases of cervical can-
cer. HPV 16, 18, and 45 were found

in 75% of the most common type of
cervical cancer (squamous cell) and
in 94% of the second most com-
mon form (adenocarcinoma). A
study of more than 20,000 women
showed that those infected with
HPV types 16 and/or 18, versus
those infected with other high-risk
types, had a 10 times greater risk of
developing cervical cancer.12 Be-
cause HPV cannot be cultured, in
most cases its accurate identifica-
tion relies on molecular biology
techniques.13 Molecular assays use
primers and probes that identify a
region of HPV DNA or HPV mRNA.
Of note, HPV tests used in clinical
practice need to be FDA approved
for validity.6

Co-testing
Recent incorporation of HPV DNA
testing into CCS strategies offers
the benefits of increasing early
disease detection (up to 100%
sensitivity)14 and increasing the
length of the interval between
screenings—thereby lessening
harms such as the adverse psy-
chosocial impact of screening pos-
itive, the need for additional visits
and procedures, and the treat-
ment of lesions that would have
resolved on their own.6 Even more
recently, HPV infection can be
identified by HPV mRNA testing,
which, like standard HPV DNA
testing, has up to 100% sensitiv-
ity15 but also offers improved
specificity, with a 24% reduction in
false-positive results.16

Which approaches to
screening are recommended
for women aged 21-29?
According to guidelines issued in
2012 by the American Cancer So-
ciety (ACS), the American Society
of Colposcopy and Cervical
Pathology (ASCCP), and the Amer-
ican Society for Clinical Pathology
(ASCP), CCS should begin at age
21.6 Women aged 21-29 should
undergo cervical cytology every 
3 years.6 The same year, the U.S.
Preventive Services Task Force
(USPSTF) and the American 
Congress of Obstetricians and 
Gynecologists (ACOG) issued simi-
lar recommendations.17,18 These
organizations all advised against
HPV co-testing in women younger
than 30; although HPV is com-
monly present in women in this
age group, most of them success-
fully fight off the infection within

a few years.19 An updated Practice
Bulletin from ACOG published in
January 2016 reinforces the rec-
ommendations for women aged
21-29 based on level A evidence:
Co-testing in these women and
annual cytology should not be
performed.20 Until more long-
term, level A evidence studies are
available to support future up-
dates to the 21-29 age group,
HCPs are encouraged to follow
the consensus guidelines.6

Although primary HPV testing
was not recommended at the time
of the ACS/ASCCP/ASCP, USPSTF,
and ACOG updates in 2012—in
fact, its use was specifically dis-
couraged in women in their 20s—
the body of evidence supporting
this CCS approach has grown.
Findings from the Addressing the
Need for Advanced HPV Diagnos-
tics (ATHENA) study (2008-2012)
supported the safety and effec-
tiveness of primary HPV test-
ing.21,22 In 2014, the FDA ap-
proved the use of the cobas HPV
test as a primary screen for cervi-
cal cancer in women aged 25 years
or older.23 As a result, interim clini-
cal guidance issued by the Society
of Gynecologic Oncology (SGO)
and the ASCCP in 2015 supported
primary HPV testing as a possible
alternative to cytology-based
screening and co-testing, but
starting no sooner than age 25.24

Which approaches 
to screening are
recommended for 
women aged 30-65?
Again, HCPs have three CCS op-
tions: cervical cytology, primary
HPV testing, and co-testing. The
ACS/ASCCP/ASCP recommends cy-
tology alone every 3 years or co-
testing every 5 years.6 The USPSTF
endorses cytology every 3 years,
with co-testing as an option in
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Women aged 21-29

should undergo

cervical cytology
every 3 years.  

http://www.cdc.gov/cancer/cervical/pdf/guidelines.pdf
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women
who want to

extend their screening interval to
5 years.17 ACOG supports the op-
tions of cytology at 3-year inter-
vals and co-testing at 5-year inter-
vals, with the latter preferred.18

None of these organizations advo-
cates the use of primary HPV test-
ing as an alternative to cytology or
co-testing.

Co-testing for women aged 30
or older was approved by the FDA
in 2006. But how does co-testing
compare with primary HPV test-
ing—as advocated in the interim
guidance report—and with cervi-
cal cytology alone in predicting
outcomes in women in the 30- to
65-year age group?

Studies supporting co-testing
Blatt et al25 conducted a retro-
spective study to assess the sensi-
tivity of various testing options for
biopsy-proven cervical intraep i -
thelial neoplasia grade 3 or worse
(CIN3+). The authors evaluated
256,648 cervical biopsies from
women aged 30-65 who had un-
dergone a co-test and colposcopy
within 1 year of each other (col-
poscopy was performed a mean of
54 days after the co-testing result).
Among the samples, 4,090 (1.6%)
exhibited CIN3+. A positive co-test
result was 98.8% sensitive for di-
agnosing CIN3+, compared with
the 94% sensitivity of a positive

HPV test result and the 91.3% sen-
sitivity of a positive cytology re-
sult. Looked at another way, in this
group of women, use of cytology
alone would have missed 8.7% of
the CIN3+ cases and use of the
HPV test alone would have failed
to catch 6% of the CIN3+ cases,
whereas co-testing would have
missed only 1.2% of these cases.
Therefore, co-testing identified
80% of the CIN3+ cases that would
have been missed by screening
with the primary HPV test. Of the
526 confirmed cases of cervical
cancer in this study, 98 (18.6%)
were HPV test negative and 64
(12.2%) were cytology negative,
whereas only 29 (5.5%) were co-
test negative. Co-testing identified
70% of cervical cancers that would
have been missed by screening
with the HPV test alone. 

Additional studies conducted
over the past 11 years showed
that primary HPV testing missed a
substantial proportion of cervical
cancers, and were in concordance
with the landmark study by Blatt
and colleagues.11,26-29

Studies supporting primary 
HPV testing
The aforementioned interim guid-
ance from the SGO/ASCCP was
based, in large part, on the results
of several large trials demonstrat-
ing that a negative HPV test result
provides greater reassurance of
low CIN3+ risk than does a nega-
tive cytology result. For example,
Dillner et al30 evaluated primary
data from seven HPV screening
studies in six European Union
countries, each investigating the
predictive value of primary HPV
testing for future CIN3+. The cu-
mulative incidence rate of CIN3+
after 6 years was considerably
lower among women negative for
HPV at baseline (0.27%) than

among women with negative re-
sults on cytology (0.97%). The 
cumulative incidence rate among
women who were cytology-nega-
tive/HPV-positive rose continu-
ously over time, reaching 10% at
6 years, whereas the rate among
women who were cytology-
positive/HPV-negative remained
below 3%.  

Other recent studies provided
evidence that a negative HPV test
result, as compared with a nega-
tive cytology result, offers greater
reassurance that a woman will be
free of CIN3+ over time.31-33 In
these studies, participants under-
went co-testing. In essence, the in-
vestigators found that the HPV
test results, relative to the cytol-
ogy results, were more predictive
of outcomes over 3-5 years. That
is, the cytology portion of the co-
test did not add much information
to the HPV portion, suggesting, to
some at least, that HPV testing
could be used by itself. 

The first dilemma: Which CCS
method is recommended for
women aged 30-65?
The findings of the studies sup-
porting primary HPV testing are
open to interpretation. For ex-
ample, Gage et al32 compared
the risks of CIN3+ and of cervical
cancer alone for HPV testing
every 3 years, cytology testing
every 3 years, and co-testing
every 5 years among more than
1 million women in the Kaiser
Permanente population who
were aged 30-64 years and who
tested HPV-negative and/or cy-
tology-negative in routine
screening. Investigators found
that 3-year risks following an
HPV-negative result were lower
than 3-year risks following a cy-
tology-negative result (CIN3+,
0.069% vs. 0.19%; P <.0001; 



cancer, 0.011% vs. 0.020%; P
<.0001) and 5-year risks following
an HPV-negative/Pap-negative
co-test result (CIN3+, 0.069% vs.
0.11%; P <.0001; cancer, 0.011%
vs. 0.014%; P = .21). That is, the 3-
year safety (i.e., reassurance
against future risk of pre-cancer
and cancer) conferred by a nega-
tive HPV test result exceeded the
3-year safety conferred by a neg-
ative cytology result or the 5-year
safety conferred by a negative co-
test result. However, a closer look
at the data shows that if HPV test-
ing had been compared with co-
testing at the 3-year checkpoint
instead of the 5-year checkpoint
(the recommended interval), neg-
ative co-testing results at base-
line were slightly more reassuring
than negative HPV results at
baseline for CIN3+ and for cancer.

In addition, as HPV-infected
cervical cells progress toward
cervical cancer, HPV DNA levels
decline.34 Depending on the age
at which CCS begins and the fre-
quency with which it is per-
formed, relying initially, solely, or
mainly on the results of HPV DNA
screening tests might miss fast-
growing cancers. Although as
HPV integrates itself into the hu-
man genome and HPV DNA levels
decrease, HPV E6/E7 mRNA levels
increase, suggesting that the as-
say that particularly targets this
protein, as compared with the
HPV DNA assays, is more specific
in indicating lesion severity.35

Furthermore, with cytology
alone, adenocarcinoma and its
precursors are difficult to iden-
tify—simply because of the cervi-
cal anatomy and the detection
methods used. Cervical adeno-
carcinoma is usually farther away
from the transformation zone,
the area targeted most readily
with the use of cervical sampling

devices. Cytology alone has been
relatively ineffective in identify-
ing glandular lesions associated
with adenocarcinoma. Addition
of HPV testing to cytology—that
is, co-testing—should enhance
identification of adenocarcinoma
and its precursor, adenocarci-
noma in situ (ACIS).18

At this point in time, co-testing
seems a reasonable option in
women aged 30-65 years because
it offers optimal sensitivity and
specificity in identifying cervical
cancer precursors.

What is the optimal
screening interval for
cervical cancer screening? 
The 2012 ACS/ASCCP/ASCP and
ACOG guidelines’ recommended
screening intervals are 3 years for
liquid-based cytology testing and
5 years for co-testing.6,18 The up-
dated Practice Bulletin from ACOG
states that co-testing every 5 years
is preferred, but that screening
with cytology alone every 3 years
is acceptable.20 ACOG recom-
mends against annual testing.
The USPSTF recommends cytol-
ogy every 3 years for women
younger than 30.17 For women
aged 30-65 who want to extend
their screening interval to 5 years,
adding HPV testing is advised.
The interim guidance provided by
the SGO/ASCCP recommends that
re-screening after a negative pri-
mary HPV test result occur no
sooner than every 3 years—but
only in women aged 25 years or
older.24

For decades in the past, women
underwent conventional Pap test-
ing every year—their single best
option for identifying cervical
cancer precursors in a timely fash-
ion. But there was a distinct
downside to this yearly testing,
which often yielded results—

atypical squamous cells of unde-
termined significance (ASCUS) or
a higher-grade lesion—that
would lead to colposcopy and,
depending on the results of the
cervical biopsies, a loop electro-
surgical excision procedure or
conization. Most of these cyto-
logic abnormalities, as well as the
HPV infections underlying them,
resolve on their own. Screening
women every year, then, is bound
to lead to unnecessary diagnostic
and therapeutic procedures.
These procedures are, at the very
least, unpleasant and worrisome
and at worst, harmful.36-41

The second dilemma: What is
the optimal interval be-
tween screenings for women
in any age group?
Since the CCS guidelines were
published in 2012 and the in-
terim guidance was published
last year, a different perspective
on the CCS interval has been of-
fered. According to a commen-
tary by Kinney et al,42 which was
based on a modeling study for
the USPSTF that was published in
2013,43 women who comply with
the CCS recommendations and
increase the co-testing interval
from 3 years to 5 years are in-
creasing their risk for unfavor-
able consequences, with an addi-
tional 1/369 diagnosed with
cancer in her lifetime and 1/1,639
dying of cancer. Adoption of a 3-
year co-testing interval instead
of a 5-year co-testing interval be-
tween screenings would “cost”
409 additional colposcopies and
14.3 additional women treated
for each cancer death prevented.
Many women and their HCPs
might argue that the extra
screenings, tests, treatments, and
related harms are worth it to save
even a small number of lives. In
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addition, as noted in the discus-
sion of the first CCS dilemma, re-
sults of the study by Gage et al32

suggest that the optimal interval
for co-testing may be 3 years, not
5 years. Finally, there is consider-
able clinician resistance to the 5-
year screening interval recom-
mended for a negative co-test
result.42

Based on what is known to date,
HCPs should consider the optimal
CCS screening interval to be 3
years, both for cytologic testing in
women aged 21-29 or older and for
co-testing in women aged 30-65.

At what age can cervical
cancer screening safely be
stopped? 
According to the ACS/ASCCP/
ASCP, CCS can safely be stopped
in women older than 65 who
have had adequate negative prior
screening (three consecutive neg-
ative cytology results or two neg-
ative co-test results within the
previous 10 years, with the most
recent test performed within the
past 5 years) and no history of
CIN2+ within the past 20 years.6

The USPSTF and ACOG are in gen-
eral agreement with these crite-
ria.17,18 For women older than 65
with a history of CIN2, CIN3, or
ACIS, routine screening should
continue for at least 20 years.6,18

According to the USPSTF, women
older than 65 who have never
been screened, women who do
not meet the criteria for adequate
prior screening, or women for
whom the adequacy of prior
screening cannot be accurately
accessed or documented should
undergo routine CCS.17 Likewise,
routine screening should con-
tinue for at least 20 years after
spontaneous regression or appro-
priate management of a high-
grade pre-cancerous lesion, even

if this extends screening past 
age 65.

Conclusion 
The best approach to prevent cer-
vical cancer entails screening and
vaccination. The goals of maximiz-
ing benefits and minimizing
harms for patients are guiding
principles at the forefront of CCS.
To this end, using the evidence to
date, which includes the 2012
guidelines, the interim guidance
published last year, and the up-
dated ACOG practice bulletin, cy-
tology screening every 3 years in
women aged 21-29 and co-testing
every 3 years in women aged 30-
65 are reasonable recommenda-
tions to balance patient harms
and clinician resistance to 5- year
screening intervals.                        =
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