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This study demonstrates that both the clinical sensitivity and specificity of the Cervista HPV HR test for high-risk human papil-
lomavirus (HPV) detection are not inferior to those of the Hybrid Capture 2 (HC2) test. The intra- and interlaboratory repro-
ducibilities of Cervista were 92.0% (kappa, 0.83) and 90.4% (kappa, 0.80), respectively. The Cervista HPV HR test fulfills all the
international HPV test requirements for cervical primary screening purposes.

It is well established that cervical cancer is caused by a persistent
infection of cervical epithelial cells by any of the �14 genotypes

of high-risk human papillomavirus (hrHPV). This knowledge
prompted the development of in vitro diagnostic tests for hrHPV
testing in clinical specimens. Generally, these tests have a high
sensitivity and high negative predictive value, making them po-
tentially valuable tools for primary screening strategies. System-
atic reviews have shown that primary screening using hrHPV test-
ing has a higher sensitivity than that of cytology for detecting
cervical intraepithelial neoplasia grade 2 or higher (CIN2�) (1, 2).
Although many current international guidelines limit HPV testing
to the triage of borderline lesions and to post-CIN follow-up, it is
believed that in the near future, HPV testing will be included in
most European official guidelines as a viable strategy for primary
screening (3). In line with the international guidelines for HPV
DNA testing in primary cervical cancer screening in women �30
years described by Meijer et al. (4), the recently updated guidelines
from the American Society for Colposcopy and Cervical Pathol-
ogy (ASCCP) emphasize the importance of using a validated HPV
test, i.e., an HPV test that has proven acceptable reproducibility,
clinical sensitivity, specificity, and positive and negative predictive
values for cervical cancer screening of CIN2� lesions (5).

The Cervista HPV HR test (Hologic, Inc., Madison, WI) was
the second hrHPV assay approved by the FDA in 2009, 10 years
after the approval of the Hybrid Capture 2 hrHPV DNA (HC2)
test. The Cervista HPV HR assay uses Invader chemistry, a signal
amplification method, to qualitatively detect specific nucleic acid
sequences of 14 hrHPV types (HPV16, -18, -31, -33, -35, -39, -45,
-51, -52, -56, -58, -59, -66, and -68), as described previously (6),
and it utilizes a primary reaction that occurs on the targeted DNA
sequence and a secondary reaction that produces a fluorescent
signal. Both types of reactions rely on oligonucleotide hybridiza-
tion, invasive structure formation, and cleavage by the Cleavase
enzyme. Interpretation of the HPV results was done in accordance
with the Cervista HPV HR test package insert (7). The Cervista test
has a few advantages over the HC2 test: it detects the same hrHPV
types as the HC2 test plus HPV66, it requires half the sample
volume of that of the HC2 test, it includes the human histone 2
gene as an internal control for sample adequacy, it demonstrates
no cross-reactivity with common nononcogenic HPV types, and it

has a shorter processing time. In comparative studies, the Cervista
HPV HR test shows sensitivity and specificity results that are sim-
ilar to those of the HC2 test (8–17), but studies comparing both
assays on the same samples in a population-based screening set-
ting are limited (9–11). Here, we evaluated the Cervista HPV HR
test according the international guidelines for HPV DNA testing
in primary cervical cancer screening in women �30 years by per-
forming the validation process in strict accordance with that rec-
ommended by Meijer et al. (4).

The clinical performance of the Cervista HPV HR test was
assessed relative to that of the HC2 test using data from the
SHENCCAST II study, a large cohort of screening participants
originally screened by cotesting using ThinPrep cytology and
hrHPV testing, applying both the Cervista HR HPV and HC2
HPV tests, all performed on the same sample. A detailed descrip-
tion of the SHENCCAST II study, a multisite, population-based,
and cross-sectional study conducted in Guangdong Province in
China, which enrolled approximately 10,000 women, 25 to 59
years old, was reported previously (10). To calculate the relative
clinical specificity and sensitivity, 7,218 samples without CIN2�
lesions and 109 samples with CIN2� lesions, respectively, were
used for a noninferiority analysis of the Cervista assay versus the
HC2 assay. The overall clinical specificities of the HC2 and the
Cervista assays in 7,218 women aged �30 years without CIN2�
(controls) were similar, at 89% (95% confidence interval [CI],
88.0 to 89.5) and 91% (95% CI, 90.5 to 91.8), respectively (Table
1). To calculate the relative sensitivity on a representative popula-
tion-based screening cohort, 78 randomly selected samples with
abnormal cytology (�atypical cells of undetermined significance
[ASCUS]) and 31 samples with normal cytology (negative for in-
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traepithelial lesion or malignancy [NILM]), all with histologically
proven CIN2� lesions (45 with CIN2, 61 with CIN3, and 3 with
carcinoma), were selected (cases) from the SHENCCAST II data
set. The overall clinical sensitivities of the HC2 and Cervista assays
for detecting CIN2� in women age �30 years were 94% (95% CI,
87.2 to 97.4) and 89% (95% CI, 81.6 to 94.2), respectively (Table
1). The noninferiority of the relative sensitivity and specificity of
the Cervista HPV HR test versus the HC2 test was confirmed, as
the null hypothesis of inferiority was rejected (t � 17.73, P �
0.0001 for specificity; t � 1.76 and P � 0.043 for sensitivity).
Therefore, the Cervista HPV HR test met the criterion of nonin-
feriority set forth by the international guidelines, i.e., it had a
clinical sensitivity not less than 90% of the sensitivity of the HC2
test and a clinical specificity not less than 98% of the specificity of
the HC2 test for detecting CIN2� in women age �30 years.

The intra- and interlaboratory reproducibilities of the Cervista
assay were evaluated on 510 cervical scraping samples selected
from women age 30 to 60 years participating in the routine na-
tional population-based cervical screening program in the Neth-
erlands. A detailed description of the sample selection and analysis
of the intra- and interlaboratory reproducibilities is reported else-
where (13). These samples comprised 186 HC2-positive and 324
HC2-negative randomly selected scrapings (36% hrHPV positiv-
ity), according to the international guidelines for HPV DNA test-
ing. To determine the intralaboratory reproducibility, all 510 sam-
ples were tested twice (University Medical Center Groningen
[UMCG] test 1 and UMCG test 2) with the Cervista assay, accord-
ing to the manufacturer’s product insert (7), at a 1- to 3-week
interval by the same experienced technician on the same Cervista
system at the Department of Pathology of the University Medical
Center Groningen (UMCG). The agreement between the two test
results was 92.0% (lower bound of the 95% CI, 89.7%; kappa,
0.83; P � 0.001) (Table 2). For the interlaboratory agreement, an
aliquot (2 ml of PreservCyt) of the same samples was sent to an
independent reference laboratory in Bruges (Department of Pa-
thology, AZ St. Jan Brugge-Oostende, Bruges, Belgium), which
routinely uses the Cervista assay. All samples were randomly re-
numbered and provided to the reference laboratory without any
cytology or hrHPV test results. The agreement between the two
laboratories was 90.4% (lower bound of the 95% CI, 88.4%;

kappa, 0.80; P � 0.001) (Table 2). Thus, the intra- and interlabo-
ratory agreements of the Cervista assay met the requirement of
having a lower bound of the 95% CI of �87% and a kappa value of
�0.5.

The present study validates the Cervista HPV HR test for use in
primary screening for the detection of CIN2� lesions in women
age �30 years, in accordance with the international guidelines for
HPV DNA testing in primary screening, and it includes a deter-
mination of: (i) the noninferiority of the Cervista test to the ref-
erence HC2 HPV test and (ii) the intra- and interlaboratory re-
producibilities of the Cervista assay. The Cervista test met the
criteria for noninferiority to the HC2 test (noninferiority test) set
forth in the international guidelines (4). Thus, the Cervista HPV
HR test fulfills all the requirements of the international guidelines
and can be considered formally validated for the use of primary
cervical cancer screening in women of age �30 years. Recently, we
found that the specificity of the Cervista HPV HR test could be
even further improved when the standard second cutoff (default
setting of the manufacturer) was adapted (13).

ACKNOWLEDGMENTS

E.S. is on the scientific advisory board of Roche, Hologic, Inc., and QCMD
and received travel reimbursements from Roche, Abbott, Hologic, Inc.,
and QCMD. A.B., L.S.-M., and B.M.V.H. received travel reimbursements
from Hologic, Inc. All other authors declare no conflicts of interest.

The Cervista HPV HR test reagents for the intra-/interlaboratory re-
producibility testing were kindly provided by Hologic, Inc.; the funding
sources did not have any influence on the design of the study or on anal-
ysis of the results. The SHENCCASTII data were kindly provided by J.
Belinson (President, Preventive Oncology International and Professor of
Surgery, Cleveland Clinic Lerner College of Medicine, Cleveland Clinic,
OH, USA).

REFERENCES
1. Cuzick J, Clavel C, Petry KU, Meijer CJ, Hoyer H, Ratnam S, Szarewski

A, Birembaut P, Kulasingam S, Sasieni P, Iftner T. 2006. Overview of the
European and North American studies on HPV testing in primary cervical
cancer screening. Int. J. Cancer 119:1095–1101. http://dx.doi.org/10.1002
/ijc.21955.

2. Whitlock EP, Vesco KK, Eder M, Lin JS, Senger CA, Burda BU. 2011.
Liquid-based cytology and human papillomavirus testing to screen for

TABLE 1 Comparison of the Cervista HPV HR and HC2 test findings
among 7,327 scrapings collected in the multisite, population-based, and
cross-sectional SHENCCAST II study

Sample type
(CIN score)

Cervista HPV
HR result

HC2 HPV test result
(no. of samples)

Total no.
of samplesPositive Negative

Controls (�2) Positive 518 119 637
Negative 291 6,290 6,581a

Total 809 6,409b 7,218

Cases (2�) Positive 97 0 97c

Negative 5 7 12
Total 102d 7 109

a The overall clinical specificity for the Cervista HPV HR test was 91% (95% CI, 90.5 to
91.8).
b The overall clinical specificity for the HC2 test was 89% (95% CI, 88.0 to 89.5).
c The overall clinical sensitivity for the Cervista HPV HR test was 89% (95% CI, 81.6 to
94.2).
d The overall clinical sensitivity for the HC2 test was 94% (95% CI, 87.2 to 97.4).

TABLE 2 Results of the intralaboratory reproducibility and
interlaboratory agreement of the Cervista HPV HR test among 510
samplesa

Test
Cervista HPV HR
test result

No. with UMCG test 1 result:

Total
no.Positive Negative

Low
gDNAb

UMCG test 2
results

Positive 174 17 0 191
Negative 24 293 1 318
Low gDNA 0 0 1 1
Total 198 310 2 510

Bruges test
results

Positive 179 35 0 214
Negative 12 281 1 294
Low gDNA 0 1 1 2
Total 191 317 2 510

a The agreement between the two test results (UMCG test 1 and UMCG test 2) was
92.0% (lower bound of 95% CI, 89.7%; kappa, 0.83; P � 0.001). The agreement
between the two independent laboratories (UMCG test 1 compared with the Bruges
test) was 90.4% (lower bound of 95% CI, 88.4%; kappa, 0.80; P � 0.001).
b gDNA, genomic DNA.

Boers et al.

4392 jcm.asm.org Journal of Clinical Microbiology

 on F
ebruary 12, 2015 by U

niversity of G
roningen

http://jcm
.asm

.org/
D

ow
nloaded from

 

http://dx.doi.org/10.1002/ijc.21955
http://dx.doi.org/10.1002/ijc.21955
http://jcm.asm.org
http://jcm.asm.org/


cervical cancer: a systematic review for the U.S. Preventive Services Task
Force. Ann. Intern. Med. 155:687-. 97:W214 –W215. http://dx.doi.org/10
.7326/0003-4819-155-10-201111150-00376.

3. Giorgi Rossi P, Ronco G. 2013. The present and future of cervical cancer
screening programmes in Europe. Curr. Pharm. Des. 19:1490 –1497. http:
//dx.doi.org/10.2174/138161213804805504.

4. Meijer CJ, Berkhof J, Castle PE, Hesselink AT, Franco EL, Ronco G,
Arbyn M, Bosch FX, Cuzick J, Dillner J, Heideman DA, Snijders PJ.
2009. Guidelines for human papillomavirus DNA test requirements for
primary cervical cancer screening in women 30 years and older. Int. J.
Cancer 124:516 –520. http://dx.doi.org/10.1002/ijc.24010.

5. Massad LS, Einstein MH, Huh WK, Katki HA, Kinney WK, Schiffman
M, Solomon D, Wentzensen N, Lawson HW, 2012 ASCCP Consensus
Guidelines Conference. 2013. 2012 updated consensus guidelines for the
management of abnormal cervical cancer screening tests and cancer pre-
cursors. J. Low. Genit. Tract Dis. 17(5 Suppl 1):S1–S27. http://dx.doi.org
/10.1097/LGT.0b013e318287d329.

6. Day SP, Hudson A, Mast A, Sander T, Curtis M, Olson S, Chehak L,
Quigley N, Ledford J, Yen-Lieberman B, Kohn D, Quigley DI, Olson M.
2009. Analytical performance of the investigational use only Cervista HPV
HR test as determined by a multi-center study. J. Clin. Virol. 45(Suppl
1):S63–S72. http://dx.doi.org/10.1016/S1386-6532(09)70010-1.

7. Third Wave Technologies. 2008. Cervista HPV HR package insert. Third
Wave Technologies Inc., Madison, WI. http://www.accessdata.fda.gov
/cdrh_docs/pdf8/P080014c.pdf.

8. Du Chateau BK, Schroeder ER, Munson E. 2013. Clinical laboratory
experience with Cervista HPV HR as a function of cytological classifica-
tion: comparison with retrospective digene HC2 high-risk HPV DNA test
data. J. Clin. Microbiol. 51:1057–1058. http://dx.doi.org/10.1128/JCM
.02836-12.

9. Kurian EM, Caporelli ML, Baker S, Woda B, Cosar EF, Hutchinson L.
2011. Cervista HR and HPV 16/18 assays vs hybrid capture 2 assay: out-
come comparison in women with negative cervical cytology. Am. J. Clin.
Pathol. 136:808 – 816. http://dx.doi.org/10.1309/AJCPCQD7B7DP
VHLH.

10. Belinson JL, Wu R, Belinson SE, Qu X, Yang B, Du H, Wu R, Wang C,

Zhang L, Zhou Y, Liu Y, Pretorius RG. 2011. A population-based clinical
trial comparing endocervical high-risk HPV testing using hybrid capture 2
and Cervista from the SHENCCAST II study. Am. J. Clin. Pathol. 135:
790 –795. http://dx.doi.org/10.1309/AJCPKA6ATAPBZ6JQ.

11. Quigley NB, Potter NT, Chivukula M, Knight MZ, Welch JR, Olson
MC. 2011. Rate of detection of high-risk HPV with two assays in women
�30 years of age. J. Clin. Virol. 52:23–27. http://dx.doi.org/10.1016/j.jcv
.2011.05.014.

12. Ginocchio CC, Barth D, Zhang F. 2008. Comparison of the Third Wave
Invader human papillomavirus (HPV) assay and the digene HPV hybrid
capture 2 assay for detection of high-risk HPV DNA. J. Clin. Microbiol.
46:1641–1646. http://dx.doi.org/10.1128/JCM.01824-07.

13. Boers A, Slagter-Menkema L, van Hemel BM, Belinson JL, Ruitenbeek
T, Buikema HJ, Klip H, Ghyssaert H, van der Zee AGJ, de Bock GH,
Wisman GB, Schuuring E. 2014. Comparing the Cervista HPV HR test
and Hybrid Capture 2 assay in a Dutch screening population: improved
specificity of the Cervista HPV HR test by changing the cut-off. PLoS One
9:e101930. http://dx.doi.org/10.1371/journal.pone.0101930.

14. Einstein MH, Garcia FA, Mitchell AL, Day SP. 2011. Age-stratified
performance of the Cervista HPV 16/18 genotyping test in women with
ASC-US cytology. Cancer Epidemiol. Biomarkers Prev. 20:1185–1189.
http://dx.doi.org/10.1158/1055-9965.EPI-11-0116.

15. Zhao J, Zhang X, Ma J, Liu G, Yao D, Zhang W, Wang J, Wei L, Zhao
Y, Zeng Y, Liao Q. 2012. Clinical performance characteristics of the
Cervista HPV HR test kit in cervical cancer screening in China. J. Low.
Genit. Tract Dis. 16:358 –363. http://dx.doi.org/10.1097/LGT.0b013e318
24b9bf9.

16. Gold MA, Thomas MA, Huh WK, Sarto GE, Day SP. 2013. High-risk
human papillomavirus detection in women with low-grade squamous in-
traepithelial lesions or higher-grade cytology using the Cervista HPV HR
test. J. Low. Genit. Tract Dis. 17:51–57. http://dx.doi.org/10.1097/LGT
.0b013e31824ddbe0.

17. Youens KE, Hosler GA, Washington PJ, Jenevein EP, Murphy KM.
2011. Clinical experience with the Cervista HPV HR assay: correlation of
cytology and HPV status from 56,501 specimens. J. Mol. Diagn. 13:160 –
166. http://dx.doi.org/10.1016/j.jmoldx.2010.11.016.

Clinical Validation of the Cervista HPV HR Test

December 2014 Volume 52 Number 12 jcm.asm.org 4393

 on F
ebruary 12, 2015 by U

niversity of G
roningen

http://jcm
.asm

.org/
D

ow
nloaded from

 

http://dx.doi.org/10.7326/0003-4819-155-10-201111150-00376
http://dx.doi.org/10.7326/0003-4819-155-10-201111150-00376
http://dx.doi.org/10.2174/138161213804805504
http://dx.doi.org/10.2174/138161213804805504
http://dx.doi.org/10.1002/ijc.24010
http://dx.doi.org/10.1097/LGT.0b013e318287d329
http://dx.doi.org/10.1097/LGT.0b013e318287d329
http://dx.doi.org/10.1016/S1386-6532(09)70010-1
http://www.accessdata.fda.gov/cdrh_docs/pdf8/P080014c.pdf
http://www.accessdata.fda.gov/cdrh_docs/pdf8/P080014c.pdf
http://dx.doi.org/10.1128/JCM.02836-12
http://dx.doi.org/10.1128/JCM.02836-12
http://dx.doi.org/10.1309/AJCPCQD7B7DPVHLH
http://dx.doi.org/10.1309/AJCPCQD7B7DPVHLH
http://dx.doi.org/10.1309/AJCPKA6ATAPBZ6JQ
http://dx.doi.org/10.1016/j.jcv.2011.05.014
http://dx.doi.org/10.1016/j.jcv.2011.05.014
http://dx.doi.org/10.1128/JCM.01824-07
http://dx.doi.org/10.1371/journal.pone.0101930
http://dx.doi.org/10.1158/1055-9965.EPI-11-0116
http://dx.doi.org/10.1097/LGT.0b013e31824b9bf9
http://dx.doi.org/10.1097/LGT.0b013e31824b9bf9
http://dx.doi.org/10.1097/LGT.0b013e31824ddbe0
http://dx.doi.org/10.1097/LGT.0b013e31824ddbe0
http://dx.doi.org/10.1016/j.jmoldx.2010.11.016
http://jcm.asm.org
http://jcm.asm.org/

	Clinical Validation of the Cervista HPV HR Test According to the International Guidelines for Human Papillomavirus Test Requirements for Cervical Cancer Screening
	ACKNOWLEDGMENTS
	REFERENCES


