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Primary cytology (Pap test) screening (above) augmented by HPV testing—so-called 
co-testing—appears to cut the long-term risk of cervical Ca. Consider making a co-
testing stratagem part of your practice, urges author Dr. J. Thomas Cox.
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CERVICAL DISEASE
Will co-testing further reduce your patients’ risk of  
cervical Ca, compared with current Pap screening alone?  
How should you care for a woman who has a Pap–/HPV+ 
result? Here are answers, illuminated by new data.

›› J. Thomas Cox, MD
Dr. Cox is Past President of the American Society for Colposcopy and Cervical Pathology 
and serves as an OBG Management Contributing Editor.

Dr. Cox is a consultant to Gen-Probe, OncoHealth, and Roche, and serves on the Data and 
Safety Monitoring Committee (DSMB) for Merck HPV vaccine trials. He is a speaker for  
Bradley Pharmaceuticals.
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The American Cancer Society estimates 
that approximately 12,700 new cases 

of invasive cervical cancer were diagnosed 
in 2011 in the United States; nearly 4,300 of 
those women will die of the disease, the Soci-
ety projects.1 Great disparities in prevalence 
and incidence persist, with the rate of cervi-
cal cancer 1) highest in Latino women and 
2) about 50% higher in African-American 
women than in non-Latino white women. 

Because approximately 60% of cervical 
cancers occur in women who don’t undergo 
any screening for the disease, or who undergo 
only very infrequent screening, bring-
ing more women in to be screened is most 
important. For women who are screened very 
infrequently, providing testing with the lon-
gest interval that provides safety should also 
reduce their risk of cancer. 

Two advances have the potential to 
provide huge benefit in reducing the risk of 
cervical cancer: 1) increasing utilization of 
human papillomavirus (HPV) testing with 

Pap testing (so-called co-testing) for screen-
ing women 30 years and older and 2) wide-
spread administration of the HPV vaccine to 
girls before they begin sexual activity. Regret-
tably, the promise of the HPV vaccine has 
not yet been fulfilled: Vaccine uptake (all 
three doses) among the primary target popu-
lation hasn’t even reached 40%. And co-test-
ing continues to be underutilized—in part 
because the best management strategy for 
women who have a negative Pap test result 
but a positive HPV test result (written here as 
“Pap–/HPV+”) has been less than clear. 

Disappointments aside, 2011 did bring 
us a wealth of data on 1) the likely value of 
co-testing in preventing cervical cancer, 
and 2) improved management strategies 
for Pap–/HPV+ women—the areas of prac-
tice that I’ve made the focus of this year’s 
Update. The first question to ask: Does co-
testing reduce the risk of cervical cancer 
more than current screening strategies that 
employ the Pap test?

UPDATE

continued on page 22

Read Dr. Cox’s recommendations on how to counsel women about 
their HPV test results in the 2011 Update on Cervical Disease.

Available in the archive at www.obgmanagement.com
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R ecent studies have brought us closer to 
answering this question—and data cer-

tainly appear to suggest that the answer is 
“Yes.” Evidence from randomized controlled 
trials, prospective long-term cohort trials, 
and a large US screening population show 
that introducing HPV testing into cervical 
cancer screening could reduce cervical can-
cer incidence in women age ≥30—and even 
cervical cancer mortality.

I discussed one of these trials—the Italian 
NTCC trial—in the 2011 OBG Management 
Update on Cervical Disease [read that article 
in the archive at www.obgmanagement.com]; 
earlier detection and treatment of cervical 
intraepithelial neoplasia grade-3 (CIN  3) 
lesions in the first screening round in the co-
tested group were proposed as the reasons 
that no cancers were detected in the second 
screening round (nine cancers were detected 
in the women having cytology only).2  

Similar results were reported in the 
POBASCAM study from the Netherlands, in 
which more than 44,000 women were ran-
domized to co-testing or screening with cytol-
ogy alone, then re-screened 5 years later. As 
in the NTCC trial, more cases of CIN 3+ were 
detected and treated at the initial screen by co-
testing than by cytology alone (i.e., projected 
out to 79 additional cases of CIN 3 and 30 
additional cancers for every 100,000 women 
screened), with fewer cases of CIN 3+ detected 
in the co-tested group in the subsequent  
5 years than in the cytology-only group (again, 
projected out to 24 fewer cases of CIN 3 and  
10 fewer cancers for every 100,000 women). 

(In a review of these study findings, 
experts at the National Cancer Institute [NCI] 
estimated that co-testing in  POBASCAM 
reduced the risk of cervical cancer to only 
2.2 cancers for every 100,000 women a 
year—demonstrating the safety of a 5-year 

Will co-testing reduce the rate  
of cervical Ca to a greater degree 
than Pap screening has?

Cervical ais demonstrated in a cytology specimen. Most studies have shown 
that cytology is less sensitive than HPV testing for a glandular lesion.  
Photo: Courtesy of Dennis O’Conner, MD.

FIGURE 1  Cervical adenocarcinoma in situ

continued on page 24
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Overwhelming 
evidence supports 
the inclusion of HPV 
testing in cervical 
cancer screening 
programs

screening interval.3) This means that women 
testing Pap–/HPV–, who are best screened at 
3-year intervals, would be safe with an inter-
val as long as 5 years—providing greater pro-
tection for irregularly screened women. 

Similar results were described by Katki 
and coworkers in a large HMO screening 
population in the United States, in which 
Pap–/HPV+ women had half the risk of can-
cer over the subsequent 5 years, compared 
with women who were negative by Pap test-
ing only (3.2 cases for every 100,000 women, 
compared with 7.5 cases, respectively). Of 
the total cases of CIN 3+ found, 35% of cases 
of CIN  3 and adenocarcinoma in situ (AIS) 
(FIGURE 1, page 22) were detected in women 
Pap-/HPV+, as were 29% of cancers. Cytol-
ogy has been shown, in almost all studies, to 

be less sensitive for glandular lesions; it isn’t 
surprising, therefore, that 63% of adenocar-
cinomas found in this study population were 
detected by HPV testing only. 

These results appear to provide over-
whelming evidence of the benefit of includ-
ing HPV testing in screening programs for 
cervical cancer.3 

Dilemma: How do we best manage 
women who are Pap–/HPV+?

WHAT THIS EVIDENCE MEANS 
FOR PRACTICE

adding HpV testing to primary screening 
with pap testing (co-testing) appears to 
reduce the long-term risk of cervical ca. 
consider making this stratagem part of 
your practice. 

Kinney W, Fetterman B, Cox JT, Lorey T, Flanagan T, 

Castle PE. Characteristics of 44 cervical cancers diag-

nosed following Pap-negative, high risk HPV-positive 

screening in routine clinical practice. Gynecol Oncol. 

2011;121(2):309–313.

A lthough co-testing appears to reduce 
the risk of cervical cancer—allowing a 

safer margin for Pap-negative plus HPV-neg-
ative (Pap–/HPV–) women if they miss by up 
to 2 years their 3-year recommended screen-
ing—the question remains: What is the best 
way  to manage Pap–/HPV+ women?

The primary recommendation by both 
the American Society for Colposcopy and 
Cervical Pathology (ASCCP) and ACOG is to 
re-screen them in 12 months, rather than 
send them immediately for colposcopy. Why? 
Because HPV infection 1) is relatively com-
mon among women who do not have CIN 2, 
3 or invasive cervical cancer and 2) most often 
resolves without causing significant disease.  

But re-screening these patients in  
12 months negates much of the benefit of 

the high clinical sensitivity of HPV testing 
because it could lead to significant delay in 
the diagnosis and treatment of some women 
who already have either cervical cancer 
or advanced CIN 3 that might progress to 
cancer before their next evaluation. This 
concern is supported by the findings of the 
studies I discussed earlier.1–3

Although cervical cancer missed at 
cytology screening is uncommon, 44 cervi-
cal cancers were reported by Kinney and 
coworkers in a large screening popula-
tion in women who had one or more Pap–/
HPV+ co-test results (18 had two or more  
Pap–/HPV+ results before diagnosis). More 
than 60% had cervical adenocarcinoma, which 
is more than three times the normal propor-
tion of glandular cancer to squamous cervical 
cancer—again highlighting the relative insen-
sitivity of cytology to detect glandular lesions.

Other drawbacks of waiting 12 months 
for further evaluation include 1) prolonged 
uncertainty for the patient and 2) the poten-
tial for losing her to follow-up, which occurs 
in as many as 50% of subjects in many  studies.
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Therefore, finding patients who are at 
greatest risk of CIN 2+ among the larger 
group of Pap–/HPV+ women, and referring 
them immediately for colposcopy, should 
provide great benefit. 

Note that the 2006 ASCCP guidelines 
included a statement that, once an FDA-
approved test for HPV 16, 18 was available, 
triage of Pap–/HPV+ patients who are posi-
tive for HPV 16, 18 could identify a majority 
at greatest risk of CIN 2,3+ and who would 
therefore benefit most by referral for col-
poscopy. In contrast, patients at lower risk 
(i.e., positive for any of the other 12 HPV 
types but not for types 16 and 18) would be 
better managed by repeating co-testing in  

12 months—referring for colposcopy only 
those who are found again to be HPV+ or 
who have an abnormal Pap test.  

In the next section of this Update, I 
explore recent evidence about the impor-
tant role played by HPV 16, 18 in cervical  
carcinogenesis.

HPV 16, 18 pose long-term risk for 
CIN 3+ and cervical Ca

WHAT THIS EVIDENCE MEANS 
FOR PRACTICE

aSccp guidelines provide the option of 
testing pap–/HpV+ women for HpV 16, 18 
and referring women positive for either of 
these types to colposcopy.

Kjaer SK, Frederiksen K, Munk C, Iftner T. Long-term 

absolute risk of cervical intraepithelial neoplasia 

grade 3 or worse following human papillomavi-

rus infection: role of persistence. J Natl Cancer Inst. 

2010;102(19):1478–1488.

T he most compelling prediction of the risk 
of CIN 3+ in cases of either single (inci-

dent) or persistent high-risk HPV detection 
comes from a 13-year follow-up study out of 
Denmark. More than 8,600 Danish women, 
20 to 29 years old at enrollment, were tested 
twice, 2 years apart, for HPV by the Hybrid 
Capture 2 High-Risk (HC2 HR) HPV DNA 
Test (Qiagen) and by line-blot assays for type-
specific HPV. 

Subjects were followed subsequently 
with routine screening; data on their overall 
long-term risk of CIN 3+ was obtained from 
the national Danish Pathology Data Bank. 
Among those who tested positive for HPV 16, 
absolute risk of CIN 3+ within 12 years of inci-
dent detection was 26.7%; for HPV 18, it was  
19.1%—both  percentages markedly higher 
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the dashed purple line shows the nearly flat absolute risk of CiN 3+ for women 
who are negative for high-risk HPV by HC2 Hr at both examinations. 

source: Kjaer et al, 2010. reproduced by permission of the publisher, Oxford university Press.

FIGURE 2  Over time, risk of CIN 3+ rises in all 
subpopulations infected by high-risk HPV

continued on page 55
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than the 6% risk for women who tested posi-
tive for a panel of 10 other high-risk HPV 
types (also not including HPV 31, 33).  
Risk associated with HPV 16. The most 
successfully persistent viral type was 16; just 
under 30% of subjects who were HPV 16+ 
on the first test remained HPV 16+ on the 
second test 2 years later. For this 30% sub-
set, the risk of CIN 3+ was 8.9% at 3 years; 
23.8% at 5 years; and an astonishing 47.4% at  
12 years ( FIGURE 2, page 25). In other words, 
almost half of subjects who had persistent  
HPV 16 in their 20s developed CIN 3 or can-
cer within 12 years. In contrast, the absolute 
risk for developing CIN 3+ within 12 years of 
a single negative HPV test was only 3%. 
HPV 18. Viral type 18 was nearly as likely to 

persist as HPV 16; when persistent, it resulted 
in CIN 3+ in just under 30% of subjects within 
12 years and tended to result in CIN 3+ that 
was detected later.

In the 2006 Update on Cervical Disease 
[available in the archive at www.obgman-

agement.com], I noted the importance of  
HPV 16, 18 in cervical carcinogenesis and 
observed that a test for these two viral types 
was on the horizon. It wasn’t until 2009 
approval of the Cervista HPV DNA HR Test 
(Hologic), however, that such a test became 
available.  

In 2011, two more tests were approved:
• cobas 4800 HPV DNA
• Aptima mRNA HPV.  
Like Cervista, the cobas 4800 (Roche) is FDA-
approved to detect HPV DNA types 16 and 18 
individually; Gen-Probe’s Aptima HPV test 
is the first HPV E6,E7 mRNA test approved 
in the US; the company plans to add an HPV 
16, 18 mRNA test. The addition of one, per-
haps two, new HPV 16, 18 genotyping tests 
expands the opportunity for you to improve 
the management of Pap–/HPV+ patients.  

Let’s look at new data that support test-
ing of Pap–/HPV+ women for HPV 16, 18.

Wright TC Jr, Stoler MH, Sharma A, Zhang G, Behrens 

C, Wright TL; ATHENA (Addressing THE Need for Ad-

vanced HPV Diagnostics) Study Group. Evaluation of 

HPV-16 and HPV-18 genotyping for the triage of wom-

en with high-risk HPV+ cytology-negative results. Am J 

Clin Pathol. 2011;136(4):578–586.

Castle PE, Stoler MH, Wright TC Jr, Sharma A, Wright 

TL, Behrens CM. Performance of carcinogenic human 

papillomavirus (HPV) testing and HPV16 or HPV18 

genotyping for cervical cancer screening of women 

aged 25 years and older: a subanalysis of the ATHENA 

study. Lancet Oncol. 2011;12(9):880–890. 

Data to support the application to the 
FDA for approval of the cobas 4800 was 

provided by the ATHENA Trial, the largest 
(47,208 women) cervical screening trial of 

WHAT THIS EVIDENCE MEANS 
FOR PRACTICE

the long-term risk of cin 3+ and cervical 
cancer that comes with testing positive 
for HpV 16 or 18 is very high—particu-
larly when either of these viral types are 
detected twice over a 2-year period. even 
one-time detection of either of these types 
in the context of a pap–/HpV+ co-test 
result is important enough to refer to 
colposcopy.

Using HPV 16, 18 testing to  
improve the management of  
Pap–/HPV+ women
Two more HPV tests are now fDa-approved for clinical use

continued from page 25
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Triage of Pap–/HPV+ 
women by testing  
for HPV 16, 18 
detected 72% of all 
CIN 3+ that was 
missed by cytology 
alone 

obgmanagement.com

US women to assess the performance of HPV 
DNA testing with individual genotyping for 
HPV 16, 18, compared with the Pap.
Wright and co-workers. These investiga-
tors evaluated the subset of 32,260 women  
30 years and older who had negative cytol-
ogy. The overall prevalence of Pap–/HPV+ 
was 6.7%. Just over one quarter of the  
Pap–/HPV+ women (1.5% of the subset popu-
lation) were positive for HPV 16 or 18, or both. 

As has been shown in other studies, the 
overall prevalence of HPV declined with age, 
as did the prevalence of HPV 16, 18. The esti-
mated absolute risk of CIN 3+ at colposcopy 
for women who were Pap–/HPV+ was only 
4.1%, but their relative risk—that is, com-
pared with women in whom both tests were 
negative—was 14.4%. The absolute risk for 
CIN 3+ increased to 9.8% for Pap-negative 
women who tested positive for HPV 16 or 18, 
or both, and to 11.7% in women who tested 
positive for HPV 16 only.
Ongoing work by Castle and colleagues. 
In a seminal 2007 article on risk management, 
Castle and colleagues proposed that women 
who had an absolute risk of CIN 3+ of ≥10% 
across 2–3 years of follow-up should have 
colposcopy.4 These data, therefore, clearly 

support the recommendation of ASCCP that 
Pap–/HPV 16+ and (or) HPV 18+ women 
should be referred for colposcopy (FIGURE 3).

Now, in another review of the ATHENA 
results, expanded to a subset of women 
25 years and older, Castle and co-workers 
reported that triage of Pap–/HPV+ women 
by testing for HPV 16, 18 detected 72% of all 
CIN 3+ that was missed by cytology alone. 
Because only 18% of Pap–/HPV+ women 
were positive for HPV 16, 18, the majority 
(i.e., 82% who were ≥25 years and 78% who 
were ≥30 years) could be reassured that their 
risk was sufficiently low that it could be best 
managed by repeating co-testing in 1 year. 
This avoids delaying the diagnosis of nearly 
three quarters of the Pap–/HPV+ women 
who have CIN 3+, without overburdening 
colposcopy services. 

The ATHENA trial is ongoing; eventu-
ally, results from 3 years of follow-up of 
these women will be evaluated. The findings 
should add important information about the 
total burden of cervical precancer detected 
over a longer period after a Pap–/HPV+ 
result, with or without testing positive for 
HPV 16, 18. 
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WHAT THIS EVIDENCE MEANS 
FOR PRACTICE

among your patients who are pap–/HpV+, 
testing for HpV 16, 18 allows you to iden-
tify most of those who are at highest risk 
of cin 3+ (i.e., HpV 16+ or HpV 18+,  
or both)—and who will, therefore, be  
most likely to benefit from immediate 
colposcopy.  
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This stratagem is based on 2006 asCCP Consensus Guidelines, 2010 aCOG 
guidelines, and Castle and colleagues’ proposal in their 2007 article, “risk 
assessment to guide the prevention of cervical cancer.”4

figure courtesy of Thomas C. Wright, MD.

FIGURE 3  Managing risk of CIN 3+ across 
2 years of follow-up 


