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Abstract

This study evaluated the clinical performance of
the cobas 4800 HPV Test (Roche Molecular Systems,
Pleasanton, CA) for high-risk human papillomavirus
(HR-HPV) testing with individual HPV-16/HPV-18
genotyping in women 21 years or older with atypical
squamous cells of undetermined significance (ASC-US).
Women (N = 47,208) were recruited in the United
States during routine screening, and liquid-based
cytology and HPV testing were performed. The ASC-US
prevalence was 4.1% (1,923/47,208), and 1,578 women
underwent colposcopy with valid results. The cobas
4800 HPV Test demonstrated performance comparable
to the Hybrid Capture 2 test (QIAGEN, Gaithersburg,
MD) for the detection of cervical intraepithelial
neoplasia (CIN) grade 2 or worse and grade 3 or
worse. HPV-16/HPV-18+ women had a greater
absolute risk of CIN 2 or worse compared with pooled
HR-HPV+ and HR-HPV-women (24.4%, 14.0%, and
0.8%, respectively).

The cobas 4800 HPV Test is clinically validated
for ASC-US triage. HPV-16/HPV-18 genotyping can
identify women at highest risk for high-grade cervical
disease, and this additional risk stratification may be
used in formulating patient management decisions.
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In North America and Europe, the current preferred
approach to managing women with atypical squamous cells
of undetermined significance (ASC-US) is testing for high-
risk types of human papillomavirus (HR-HPV) whenever
liquid-based cytology is used.!® Because HR-HPV testing
can be carried out using the residual liquid-based cytology
specimen, this approach eliminates the need for an additional
office visit for repeated testing and allows HR-HPV- women
to be assured that they do not have a significant lesion without
undue delay. It also eliminates the need for colposcopy for
40% to 60% of women and has been shown to have a favor-
able cost-effectiveness ratio.*®

There is awareness in the cervical cancer screening com-
munity that analytic and clinical validation of the performance
of an HR-HPV test in the intended-use populations is neces-
sary before a test can be considered acceptable for widespread
clinical implementation.®* It has been recommended that an
HR-HPV test have a clinical sensitivity of 92% (+ 3%) for
detection of cervical intraepithelial neoplasia (CIN) grade 3
(CIN 3). Moreover, the test should have sufficient specificity
to ensure that women without disease are not overly studied
because of a positive test result.? Failure to meet benchmark
criteria for clinical sensitivity and clinical specificity has
potential safety implications for women undergoing cervical
cancer screening.!

Even with carefully validated tests, the clinical useful-
ness of HR-HPV testing in women with ASC-US is limited
by the fact that, on average, 43% will be HR-HPV+, while
the prevalence of CIN 2 or worse (to include CIN 2, CIN 3,
adenocarcinoma in situ, and invasive cancer) in published
studies is only 10.3%.712 This suggests that there may be
clinical benefit in further stratifying HR-HPV+ women with
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ASC-US to reduce unnecessary colposcopy or follow-up.
Because HPV-16 and HPV-18 are associated with approxi-
mately 70% of all invasive cervical carcinomas,'® genotyp-
ing for HPV-16/HPV-18 might identify the women at high-
est risk for CIN 2 or worse and provide a clinically useful
stratification of cervical disease risk.

In this analysis, we evaluated the clinical performance of
the recently developed cobas 4800 HPV DNA Test (Roche
Molecular Systems, Pleasanton, CA) for pooled HR-HPV and
individual HPV-16 and HPV-18 genotypes among women
with ASC-US cervical cytology results enrolled in the
ATHENA (Addressing THE Need for Advanced HPV
Diagnostics) HPV Study.

Materials and Methods

Study Population

We enrolled 47,208 women 21 years or older undergo-
ing routine cervical cancer screening into the ATHENA HPV
study between May 2008 and August 2009 at 61 clinical
centers across the United States. Study inclusion/exclusion
criteria were as follows: 21 years or older; not pregnant; intact
uterus; willing to undergo colposcopy and biopsy within 12
weeks, if required; no treatment for CIN in the preceding 12
months; and no current or planned participation in a clini-
cal trial for HPV treatment. The current analysis is focused
on 1,578 (82.3%) of the 1,918 women who had ASC-US
cytology; all 1,578 women underwent colposcopy and had
valid HPV tests and cervical biopsy results. The protocol was
approved by the institutional review boards of all study sites;
all women provided written informed consent before undergo-
ing any study procedures.

Study Protocol

Cytology and HPV Testing

At the enrollment visit, women provided written informed
consent and demographic information and medical his-
tory. Two liquid-based cervical cytology samples (ThinPrep,
Hologic, Bedford, MA) were collected from each participant
using a plastic spatula and an endocervical brush according to
the manufacturer’s instructions. The first cervical sample was
used for cytology and for testing with 3 separate HR-HPV
assays: the second-generation cobas 4800 HPV Test, the first-
generation AMPLICOR HPV Test, and the first generation
LINEAR ARRAY High Risk HPV Genotyping Test (Roche
Molecular Systems). Cytology evaluation was conducted at
4 accredited clinical laboratories in the United States and
reported using the Bethesda 2001 nomenclature*: LabCorp,
Burlington, NC; DCL Medical Laboratories, Indianapolis, IN;
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Scott & White Memorial Hospital, Temple, TX; and TriCore
Reference Laboratories, Albuquerque, NM.

The cobas 4800 HPV Test simultaneously detects a total
of 14 HR-HPV types: HPV-16 individually, HPV-18 indi-
vidually, and 12 pooled HR-HPV genotypes (31, 33, 35, 39,
45, 51, 52, 56, 58, 59, 66, and 68), in addition to a separate
[-globin control. The cobas 4800 HPV Test was performed
at the same 4 study laboratories that conducted the cytol-
ogy evaluation and also at Roche Molecular Systems. The
AMPLICOR HPV Test detects 13 HR-HPV types (16, 18, 31,
33, 35, 39, 45, 51, 52, 56, 58, 59, and 68; optical density cutoff
=0.2), and the LINEAR ARRAY High Risk HPV Genotyping
Test detects 16 HR-HPV types (16, 18, 31, 33, 35, 39, 45,
51, 52, 56, 58, 59, 66, 68, 73, and 82). These HPV tests were
performed at the 4 study laboratories stated previously. The
second cervical cytology sample was tested according to the
manufacturer’s instructions with the Hybrid Capture 2 (hc2)
test (QIAGEN, Gaithersburg, MD) that detects 13 HR-HPV
types (16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, and 68) °;
hc2 testing was conducted at the 4 main study laboratories.
Both cobas 4800 testing and hc2 testing were performed inde-
pendently and without knowledge of other HPV or cytology
test results.

Colposcopy

Women with ASC-US cytology results were referred for
colposcopy. Participants and colposcopists were masked to
the patients’ cytology and HPV test results. Colposcopy with
biopsy and/or endocervical curettage (ECC) were performed
within 12 weeks of enrollment according to a standardized
protocol that included biopsy of all visible cervical lesions or,
in women with a satisfactory colposcopy but without visible
cervical lesions, a random biopsy at the squamocolumnar
junction. All women with an unsatisfactory colposcopy had
ECC. Biopsy and ECC specimens were reviewed in a blinded
manner by a panel of 3 pathologists (Central Pathology
Review) and diagnosed using standard criteria and the CIN
terminology.1®

Statistical Analysis

Performance characteristics of HPV testing (sensitivity,
specificity, positive predictive value, and negative predictive
value) for identification of high-grade cervical disease (=CIN
2 and =CIN 3) were determined using standard statistical
tests. The absolute risks (ARs) and relative risks (RRs) of
high-grade cervical disease with the respective 95% confi-
dence intervals (Cls) were determined for different categories
of HPV DNA results (by the cobas 4800 HPV Test). HPV
results of genotypes 16 and 18 were analyzed as individual
results and as combined HPV-16/HPV-18 results (genotype
16 and/or 18 positive). Genotype 16+ results included posi-
tive for genotype 16 alone, with or without genotype 18, and
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with or without 12 other HR-HPV types present. Genotype
18+ results included positive for genotype 18 alone, with or
without a positive result for 12 other HR-HPV, and negative
result for genotype 16. Twelve other HR-HPV+ samples were
positive only for 1 or more of these high-risk types.

Results

Demographics and Medical History

Of the 47,208 women 21 years or older enrolled into
the ATHENA study, 1,923 (4.1%) had an ASC-US cytol-
ogy result. Of these 1,923 women, 5 had invalid/missing
HPV test results; 1,620 (84.5%) with valid HPV test results
underwent colposcopy, and of these, 1,578 had valid biopsy
results, 32 had invalid biopsy results, and 10 had no biopsy
done. Analysis was therefore performed for 1,578 evaluable
women. The percentages of women with ASC-US who under-
went colposcopy were similar for HR-HPV+ and HR-HPV-
women, 86.4% and 83.5%, respectively. Characteristics of the
1,578 evaluable women are shown in BTable 10. The mean age
was 37.1 years (+ SD, 11.3 years) and 23.1% were postmeno-
pausal. Only 4.3% had been vaccinated against HPV, and
0.3% were immunocompromised for any reason.

HR-HPV Prevalence and Biopsy Results

The overall prevalence rates of HR-HPV (14 genotypes)
and HPV-16 and HPV-18 detected with the cobas 4800 HPV
Test were 32.6%, 8.2%, and 2.9%, respectively ETable 2H.
The prevalence of HR-HPV (14 genotypes) and HPV-16
and HPV-18 declined with increasing age (Table 2). The
overall prevalence of HR-HPV detected with the hc2 test
was 31.5% and also declined with increasing age (Table 2).

ITable 21

ITable 11
Baseline Characteristics of Women With Atypical Squamous
Cells of Undetermined Significance Cytology”

Evaluable Subjects

Characteristic (n=1,578)
Age (y)

Mean + SD 37.1+£11.3

21-29 514 (32.6)

30-39 422 (26.7)

=40 642 (40.7)
Race

White 1,270 (80.5)

Black or African American 261 (16.5)

Asian 22 (1.4)

American Indian or Alaskan Native 6 (0.4)

Native Hawaiian or other Pacific Islander 2(0.1)

Any combination/missing 17 (1.1)
Ethnicity

Hispanic or Latino 302 (19.1)
Postmenopausal 365 (23.1)
HPV vaccine 68 (4.3)
Immunocompromised or immunosuppressed 4 (0.3)

Family history of cervical disease related to cervical cancer

Yes 82 (5.2)
No 1,477 (93.6)
Unknown 19 (1.2)

HPV, human papillomavirus.
* Data are given as number (percentage) unless otherwise indicated. Evaluable
subjects had valid HPV results and valid biopsy results.

Among women with ASC-US, biopsy-confirmed CIN 1, CIN
2, and CIN 3 were identified in 10.0% (158/1,578), 2.2%
(34/1,578), and 2.9% (46/1,578) of women, respectively. No
cases of invasive cervical cancers or adenocarcinoma in situ
were detected. The prevalence of CIN 2 or worse was 5.1%
(80 cases), and the prevalence of CIN 3 or worse was 2.9%
(46 cases). Genotypes 16 and/or 18 were detected in 8% of
women without CIN, 18% of women with biopsy-confirmed
CIN 1, 44% of women with CIN 2, and 61% of women with
CIN 3 or worse BFigure 11

Summary of cobas 4800 HPV Test Results and hc2 Results by Age Group for Evaluable Subjects With Atypical Squamous Cells

of Undetermined Significance”

cobas 4800 HPV Results hc2 Results
Age Group (y) Total HR-HPV+ HPV-16+ HPV-18+ 12 Other HR-HPV+ HR-HPV+
21-29 514 54.1 16.1 5.6 32.3 52.3
30-39 422 31.3 6.6 2.6 22.0 29.6
40-49 421 14.7 3.8 0.7 10.2 15.2
50-59 167 20.4 1.8 1.8 16.8 16.2
60-69 43 16.3 0.0 0.0 16.3 20.9
=70 11 9.1 0.0 0.0 9.1 27.3
Overall 1,678t 32.6 8.2 2.9 21.4 31.5

CIN, cervical intraepithelial neoplasia; hc2, Hybrid Capture 2, QIAGEN, Gaithersburg, MD; HPV, human papillomavirus; HR, high-risk.

* Data are given as percentages. HR-HPV+ includes HPV-16+ and/or HPV-18+ and/or 12 other HR-HPV+; HPV-16+ includes HPV-16+, with or without HPV-18+, and with
or without 12 other HR-HPV+; HPV-18+ includes HPV-16—, HPV-18+, with or without 12 other HR-HPV+; 12 other HR-HPV+ includes HPV-16-, HPV-18—, 12 other
HR-HPV+; and in the hc2 results, HR-HPV+ includes positive for =1 of the 13 HR-HPV genotypes detected by hc2.

T Evaluable subjects with valid HPV results and valid biopsy results.
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cobas 4800 HPV Test Performance Characteristics

The sensitivity, specificity, positive predictive value, and 07 O HPV-

) ) ) —_ 12 other HR-HPV+
negative predictive value of the cobas 4800 HPV Test and hc2 2 O HPV-18+
test for the detection of CIN 2 or worse and CIN 3 or worse S 807 || W HPV-16+
are shown in ITable 31. The performance of the cobas 4800 3
HPV Test is very similar to that of the hc2 test for all standard ~ § 607
parameters of test performance for the CIN 2 or worse and ?,

CIN 3 or worse end points. Both tests were highly concordant = 40+ |

(90.6% [95% ClI, 89.1%-92.0%] for <CIN 2 and 96.2% [95% §

Cl, 89.3%-98.7%] for =CIN 2) with minor nonsignificant g 20 -

disagreement ETable 41. o —

Risk Estimates by HPV Test Result 0 NoCIN CIN1 CIN2 >CIN3

The AR of CIN 2 or worse was 18.6-fold higher among
women who were HR-HPV+ (14 types) by the cobas 4800 BFigure 10 Distribution of human papillomavirus (HPV) test
HPV Test compared with HR-HPV- women: AR = 14.0% results according to stage of cervical disease in 1,578 women
(95% Cl, 11.3%-17.3%) vs 0.75% (95% Cl, 0.4%-1.5%) with with atypical squamous cells of undetermined significance
an RR of 18.6 (95% ClI, 90'384) ETable 5B and BTable 60. The cytology. Biopsy specimens were obtained according to a
AR for CIN 2 or worse was greatest among women who were standardized protocol and scored by the Central Pathology
HPV-16+ (AR, 31.5%). Review panel. CIN, cervical intraepithelial neoplasia; HR,

The RR for CIN 2 or worse among women who were high-risk.
HPV-16+ was 42.0 (95% CI, 20.1-87.5) compared with
women who were HR-HPV- (14 types) and 3.7 (95% ClI,

ITable 31
Comparison of the Performance of the cobas 4800 HPV Test and hc2 Test in the Detection of =CIN 2 and =CIN 3 in the Atypical
Squamous Cells of Undetermined Significance Population”

>CIN 2 (n = 80) >CIN 3 (n = 46)
cobas 4800 HPV Test hc2 cobas 4800 HPV Test hc2
Sensitivity 90.0 (81.5-94.8) 87.2 (78.0-92.9)" 93.5 (82.5-97.8) 91.3 (79.7-96.6)
Specificity 70.5 (68.1-72.7) 71.1 (68.8-73.4)* 69.3 (66.9-71.5) 70.0 (67.7-72.3)
Positive predictive value 14.0 (12.8-15.3) 13.7 (12.4-15.1) 8.4 (7.6-9.2) 8.5 (7.6-9.4)
Negative predictive value 99.2 (98.6-99.6) 99.1 (98.3-99.5) 99.7 (99.2-99.9) 99.6 (99.0-99.9)

CIN, cervical intraepithelial neoplasia; hc2, Hybrid Capture 2, QIAGEN, Gaithersburg, MD; HPV, human papillomavirus.
* Data are given in percentages with 95% confidence intervals in parentheses.

T Two subjects with a =CIN 2 diagnosis had indeterminate results by hc2.

* Thirteen subjects with a <CIN 2 diagnosis had indeterminate results by hc2.

ITable 41
Concordance Between cobas 4800 HPV Test and hc2 Test Results in Subjects With <CIN 2 or =CIN 2 Diagnosis by Central
Pathology Review

<CIN 2" =CIN 2
hc2 Result hc2 Result
cobas 4800 HPV Test Result  Positive Negative Indeterminate  Total Positive Negative Indeterminate  Total
Positive 363 73 6 442 68 3 1 72
Negative 66 983 7 1,056 0 7t 1" 8
Total 429 1,056 13 1,498 68 10 2 80

CIN, cervical intraepithelial neoplasia; hc2, Hybrid Capture 2, QIAGEN, Gaithersburg, MD; HPV, human papillomavirus.

* The data for 2 subjects with invalid results and 1 subject with a missing cobas 4800 HPV Test result were not included.

T Also negative by the first-generation Roche HPV tests.

* Negative by the AMPLICOR HPV Test; positive by the LINEAR ARRAY High Risk HPV Genotyping Test for HPV genotype 82.
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2.4-5.7) compared with women who were positive for the 12
other HR-HPV (excluding HPV-16 and HPV-18: Table 6).
A similar effect was observed for CIN 3 or worse (Table 6).
Overall, the relative risk of CIN 3 or worse was 70.9 (95%
Cl, 21.8-231.1) among women who were HPV-16+ compared
with women who were HR-HPV- (14 types) and 4.5 (95% Cl,
2.5-8.2) compared with women who were positive for the 12
other HR-HPV (excluding HPV-16 and HPV/-18; Table 6).

Discussion

The ATHENA study enrolled 47,208 subjects undergo-
ing routine cervical cancer screening in the United States. A
key objective of this trial was to clinically validate HR-HPV
testing for the triage of women 21 years or older with an ASC-
US cytology result using the newly developed cobas 4800
HPV Test. This polymerase chain reaction—based test detects
14 HR-HPV genotypes and provides separate yet integrated
results for HPV-16 and HPV-18. The enrolled population
was largely unvaccinated and nonsmoking, with a racial dis-
tribution reflective of the United States. The cervical cancer
screening history of the study participants was also reflective
of the United States, with 90% reporting a history of a screen-
ing with cervical cytology in the 5 years before enrollment.

The prevalence of ASC-US among women enrolled into
ATHENA was 4.1%. This is similar to the mean reporting
rate of ASC-US among US laboratories participating in the
2003 College of American Pathologists surveys (4.65%).1
Although the ASC-US rate was similar to that in the United
States as a whole, the prevalence of HR-HPV (14 types)
detected by the cobas 4800 HPV Test was somewhat lower
than reported in other studies from the United States and from
other countries. Among women 21 years or older with ASC-
US cytology in the ATHENA study, the overall HR-HPV rate
was 32.6%. For comparison, the prevalence of HR-HPV in
women with ASC-US in the ASC-US/Low-Grade Squamous
Intraepithelial Lesion Triage Study (ALTS) was 48.0%,®
and in the recently published phase Il trial of the Cervista
HPV HR test (Hologic), it was 57.1%.1%20 Similarly, a 2005
meta-analysis of published studies reported a pooled HR-HPV
positivity rate of 44.7% in women with ASC-US.12 The lower
HR-HPV positivity rate observed among women with ASC-
US in the ATHENA study most likely reflects differences in
the age distribution of women enrolled into the studies. The
median age of women with ASC-US in the ATHENA study
was 37.1 years compared with 29 years for ALTS? and 31.0
years for the Cervista study.?® Differences in HR-HPV preva-
lence in the ASC-US population may also reflect variations
in the criteria used by different laboratories to diagnose ASC-
US, which is well recognized to be a poorly reproducible
cytologic interpretation.22 This possibility is further supported
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ITable 51

Absolute Risk of High-Grade Cervical Disease in the Atypical
Squamous Cells of Undetermined Significance Population
(=21 years old)”

cobas 4800 HPV Absolute Risk of Absolute Risk of

Test Result =CIN 2 (95% CI) =CIN 3 (95% CI)
HR-HPV+ 14.0 (11.3-17.3) 8.4 (6.3-11.1)
HPV-16+/HPV-18+ 24.4 (18.7-31.3) 15.9 (11.2-22.0)
HPV-16+ 31.5(24.2-40.0) 20.0 (14.0-27.7)
HPV-18+ 4.3 (1.2-14.5) 4.3(1.2-14.5)

12 other HR-HPV+ 8.6 (6.0-12.1) 4.4(2.7-7.2)
Negative 0.75 (0.4-1.5) 0.28 (0.1-0.8)
Overall 5.1 (4.1-6.3) 2.9(2.2-3.9)

CIN, cervical intraepithelial neoplasia; HPV, human papillomavirus; HR, high-risk.

* Absolute risk is the number of subjects with disease/number of subjects with
positive test results; HR-HPV+ includes HPV-16+ and/or HPV-18+ and/or 12
other HR-HPV+; HPV-16+/HPV-18+ includes HPV-16+ and/or HPV-18+, with
or without 12 other HR-HPV+; HPV-16+ includes HPV-16+, with or without
HPV-18+, with or without 12 other HPV+; HPV-18+ includes HPV-16—, HPV-18+,
with or without 12 other HPV+; and 12 other HR-HPV+ includes HPV-16—,
HPV-18-, 12 other HR-HPV+.

ITable 6l

Relative Risk of =CIN 2 and =CIN 3 According to cobas 4800
HPV Test Result in Women With Atypical Squamous Cells
of Undetermined Significance Cytology”

Relative Risk of
=CIN 2 (95% ClI)

Relative Risk of
=CIN 3 (95% CI)

HPV-16+ vs HPV- 42.0 (20.1-87.5) 70.9 (21.8-231.1)
HPV-16+/HPV-18+ vs HPV- 32.5 (15.5-67.9) 56.4 (17.3-183.6)
HR-HPV+ vs HPV- 18.6 (9.0-38.4) 29.7 (9.3-95.2)
12 other HPV+ vs HPV- 11.4 (5.3-24.7) 15.7 (4.6-54.0)
HPV-18+ vs HPV- 5.8 (1.3-26.5) 15.4 (2.6-90.1)
HPV-16+ vs 12 other HPV+ 3.7 (2.4-5.7) 4.5 (2.5-8.2)

CIN, cervical intraepithelial neoplasia; HPV, human papillomavirus; HR, high-risk.
* Relative risk was calculated using absolute risk values to 3 decimal places. HPV-16+
includes HPV-16+, with or without HPV-18+, with or without 12 other HPV+;
HPV-16+/HPV-18+ includes HPV-16+ and/or HPV-18+, with or without 12
other HR-HPV+; HR-HPV+ includes HPV-16+ and/or HP\/-18+ and/or 12 other
HR-HPV+; 12 other HR-HPV+ includes HPV-16—, HPV 18—, 12 other HR-HPV+;
and HPV-18+ includes HPV 16—, HPV 18+, with or without 12 other HPV+.

by the finding that the overall prevalence of HR-HPV detect-
ed by the hc2 test in women with ASC-US in the ATHENA
study was 31.5%, which is similar to the prevalence detected
using the cobas 4800 HPV Test, and makes intrinsic assay
variability due to excess polymerase chain reaction sensitivity
highly unlikely.

Clinical validation of the cobas 4800 HPV Test (14 high-
risk genotypes) in women with ASC-US was achieved by
determining its performance characteristics for the detection
of CIN 2 or worse and CIN 3 or worse and by comparing
its performance with that of the hc2 test. Sensitivity rates for
CIN 2 or worse and CIN 3 or worse were 90.0% (95% ClI,
81.5%-94.8%) and 93.5% (95% ClI, 82.5%-97.8%), respec-
tively. These findings were comparable to the performance
in the same population of the hc2 test, which is considered
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to be an established standard in the United States. Moreover,
it is similar to that found in the 2005 meta-analysis of pub-
lished studies of HR-HPV testing for ASC-US that reported
a pooled HR-HPV sensitivity of 94% for CIN 2 or worse!?
and is comparable to that found for the Cervista HPV HR test
in women with ASC-US (92.8% [95% ClI, 84.1%-96.8%)] for
=CIN 2)!20 and, therefore, meets the benchmarks of sensitiv-
ity established by expert consensus for clinically valid HPV
tests in the United States and Europe.®* The specificity for
high-grade disease detected by the cobas 4800 HPV Test was
also comparable to the hc2 test in the current study (70.5%
[95% CI, 68.1%-72.7%] vs 71.1% [95% CI, 68.8%-73.4%]
for =CIN 2, respectively). Both tests had higher specificity
than has been reported for the Cervista HPV HR test (44.2%
[95% CI, 41.5%-46.9%] for =CIN 2 and 43% [95% ClI,
40.3%-45.7%)] for =CIN 3).1920

One potential advantage of the cobas 4800 HPV Test is
that it provides information on HPV-16 and HPV-18 separate-
ly. HPV-16 and HPV-18 are generally considered particularly
high-risk genotypes because they account for approximately
70% of invasive cervical cancers globally.'3 In the ATHENA
study, specific HPV genotyping was found to have a dramatic
impact on the AR and RR of CIN 2 or worse and CIN 3 or
worse in women with ASC-US. The AR of CIN 2 or worse
among women who were HPV-16+ was 31.5%, and for CIN 3
or worse, it was 20.0%. The RR of CIN 2 or worse for women
who were HPV-16+ vs women positive for a non-HPV-16/
HPV-18 HR-HPV (12 other genotypes) was 3.7, and the RR
of CIN 3 or worse for women positive for HPV-16 vs women
positive for 12 other HR-HPV genotype(s) was 4.5. It is inter-
esting that despite its being associated with approximately
10% of squamous cell carcinomas of the cervix, 34% of
adenocarcinomas, and a very high fraction of rare but aggres-
sive neuroendocrine carcinomas,132324 HPV-18 positivity at
baseline alone did not confer a significantly increased relative
risk for CIN 2 or worse or CIN 3 or worse compared with the
combination of all 12 other HR-HPV genotypes. This may
be reflective of the finding that, in prospective trials, high-
grade CIN associated with HPV-18 takes longer to develop or
remains clinically occult, perhaps in the endocervical canal,
compared with precancer associated with HPV-16.2527 The
effect of HPV-18 on the risk of high-grade disease will be
further investigated and better defined by the 3-year follow-up
phase of the ATHENA study.

In the ALTS, HPV-16 was also found to confer the
greatest risk of high-grade CIN among women with ASC-
US or low-grade squamous intraepithelial lesion. The 2-year
cumulative risks (contrasted with the immediate cross-sec-
tional risks above) of CIN 2 or worse or CIN 3 or worse in
women infected with only HPV-16 were 50.6% (95% ClI,
44.1%-57.2%) and 39.1% (95% CI, 32.9%-45.7%), respec-
tively. Risk of CIN 2 or worse for women infected with
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other HR-HPV genotypes ranged from a high of 29.5% (95%
Cl, 20.3%-40.2%) for HPV-31 to a low of 4.7% (95% ClI,
0.6%-15.8%) for HPV-59.28 In addition, as in the ATHENA
study, the risk of CIN 2 or worse among women with HPV-18
in the ALTS (18.3% [95% ClI, 10.6%-28.4%]) was not dra-
matically higher than for many other HR-HPV types.

The clinical implications of the enhanced risk of CIN
2 or worse associated with being HPV-16+ are worthy of
further consideration. The risk of CIN 2 or worse in women
with ASC-US infected with other HR-HPV genotypes is
high enough to warrant colposcopy. However, given the poor
sensitivity of colposcopy,?® consideration should be given to
more aggressive disease ascertainment and more intensive
follow-up for HPV-16+ women with ASC-US not found to
have CIN 2 or worse at initial colposcopy. Therefore, these
new data on genotype-related risk, which are an intrinsic
product of the cobas 4800 HPV Test process, should be highly
useful if guidelines for the management of ASC-US are con-
sidered in need of revision.

This study has a number of strengths. These include the
large number of subjects who had ASC-US cytology results,
underwent colposcopy, and had valid HPV tests and cervical
biopsy results (n = 1,578); the fact that all women with ASC-
US were referred to colposcopy, with 84.5% (1,620/1,918)
undergoing the procedure; and that the colposcopy was per-
formed masked to the cytology result and the woman’s HPV
status. In addition, a standard protocol was used for colpos-
copy, which included a “random” cervical biopsy in women
without colposcopic lesions, and biopsy specimens underwent
a masked consensus central pathology review. The results
presented herein clinically validate the cobas 4800 HPV Test
for use in women with ASC-US cytology. In addition, they
demonstrate that the use of an HR-HPV genotyping assay that
individually detects HPV-16 allows identification of women
at highest risk of biopsy-proven high-grade CIN in a popula-
tion in which HR-HPV testing is recommended.
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