
Abstract
!

Introduction: Cervical cancer screening pro-
grams all over the world are being radically re-
vised; preventive screening is increasingly based
on detecting infection with human papillo-
mavirus (HPV). This change was driven by large
international studies (comparing cytological and
HPV-based screening), which were then summar-
ized in systematic reviews or HTA reports. We
carried out a systematic comparison of these
meta-analyses, comparing their contents, quality,
results and recommendations.
Material and Methods: A systematic search in
MEDLINE identified eight meta-analyses. Seven
more papers were also included in our analysis.
The quality of these publications was reviewed
using the AMSTAR criteria and presented in tabu-
lar form.
Results: There were significant differences with
regard to the primary studies included in the
meta-analyses, the quality of the meta-analyses,
the endpoints, and the outcomes and recommen-
dations based on these endpoints.
Conclusion: Different meta-analyses on the same
or similar issues sometimes came to quite differ-
ent conclusions because they used different ap-
proaches. This is quite significant because the
underlying primary data did not change. The data
indicated that HPV-based screening was superior.
The heterogeneity of the meta-analyses affects
the decisions taken by policymakers in the
healthcare system.

Zusammenfassung
!

Einleitung: Das Zervixkarzinomscreening befin-
det sichweltweit im Umbruch und vollzieht einen
Wandel hin zu einer Vorsorge, die auf dem Nach-
weis einer Infektion mit humanen Papillomviren
(HPV) basiert. Dieser Wandel basiert auf großen
internationalen Studien (Vergleich von Zytologie-
und HPV-Screening), die in der Regel in systema-
tischen Übersichtsarbeiten oder HTA-Berichten
zusammengefasst werden. Diese Arbeit stellt ei-
nen systematischen Vergleich dieser Metaanaly-
sen dar im Hinblick auf Inhalt, Qualität, Ergebnis-
se und Empfehlungen.
Material und Methoden: Durch eine systemati-
sche Suche in MEDLINE konnten 8 Metaanalysen
identifiziert werden. Sieben weitere Arbeiten
wurden in die Analyse eingeschlossen. Die Quali-
tät wurde mittels AMSTAR überprüft und tabella-
risch dargestellt.
Ergebnisse: Es zeigten sich teilweise deutliche
Unterschiede im Hinblick auf die eingeschlosse-
nen Primärstudien, die Qualität der Metaanaly-
sen, die Endpunkte und auch die Ergebnisse und
die daraus resultierenden Empfehlungen.
Schlussfolgerung: Unterschiedliche Metaanaly-
sen zu gleichen oder ähnlichen Fragestellungen
liefern aufgrund unterschiedlicher Ansätze teil-
weise auch deutlich unterschiedliche Ergebnisse.
Dies ist beachtlich, da sich die zugrunde liegen-
den primären Daten nicht ändern. Diese sprechen
für eine Überlegenheit des HPV-basierten Scree-
nings. Die Entscheidungsträger im Gesundheits-
system werden so durch die heterogene Durch-
führung der Metaanalysen in ihren Entscheidun-
gen beeinflusst.
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Table 1 Formulation of the benefit analysis by the IQWIG.

IQWIG assessment German

guidelines

G‑BA level of

recommendation

Evidence of benefit LoE Ia Strongly recommended

Indications LoE Ia Recommended

Signs LoE Ia–b Qualified recommendation

No signs < LoE I Not recommended
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Introduction
!

Opportunistic cervical cancer screening programs based on an-
nual Pap smears were rolled out in Germany in 1971 and led to
a significant decrease in the incidence of cervical cancer by 60–
70% [1]. Despite this success, this approach has certain weak-
nesses. For example, it is currently not possible to comprehen-
sively document and evaluate participation rates, although this
significantly affects the future incidence of invasive carcinoma
[2]. Other disadvantages of the current screening program for
cervical cancer include the lack of a uniform workup procedure
and the absence of continuous quality controls.
In addition to the proposal to introduce an organized screening
program, the current discussion on the need to revise cervical
cancer prevention demanded by politicians (National Cancer Plan
and the Law on the Early Detection and Registration of Cancer
[Krebsfrüherkennungs- und ‑registergesetz]) has also focused on
the question whether screening should be primarily based on
testing for HPV. The new S3 guideline “Prevention of Cervical
Cancer” has also focused on this issue (http://leitlinienpro-
gramm-onkologie.de/Zervixkarzinom-Praevention.89.0.html).
These considerations were prompted by several large random-
ized controlled studies carried out in recent years which ap-
peared to show that screening for HPV was superior to early de-
tection based on cytology (summarized in [3]). In many coun-
tries, these studies served as the basis for a revision of cervical
cancer screening programs. In a number of countries, healthcare
policymakers requested that systematic reviews or meta-analy-
ses be carried out to compare HPV with cytology for the preven-
tion of cervical cancer and subsequently based their healthcare
policy recommendations on the outcomes of these analyses.
Interestingly, these meta-analyses often differed significantly
from one another; the different analyses included or excluded
different primary studies and evaluated and assessed effects and
overall results differently. This study aimed to review the meth-
odological differences between the various meta-analyses in a
systematic reappraisal of the currently available aggregated evi-
dence on the issue of HPV vs. cytology and to compare the differ-
ent results of these analyses in order to show the basis for the dif-
ferent recommendations issued in different countries.
Material and Methods
!

Search strategy
A comprehensive systematic search* for systematic reviews of
evidence was carried out in MEDLINE via PubMed (http://www.
ncbi.nlm.nih.gov/pubmed). The search criteria were, first and
foremost, to find systematic reviews which compared cervical
cancer screening using HPV test with cytological screening. This
study also looked at systematic reviews which investigated indi-
vidual aspects of HPV-based screening for cervical cancer. Non-
systematic reviews, guidelines, best practice recommendations
or primary studies were not included.
* Search strategy: PubMed, 24.09.2015. Search string: (cytology OR pap)
AND (hpv OR papillomavirus) AND (“cervix neoplasm” or “cervical intra-
epithelial neoplasia” or “cervix dysplasia” or “cin” or “cervical cancer”). Li-
mits: meta-analysis, systematic reviews. Number of hits: 216
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Analysis of the quality of the study
After summarizing the contents (the primary studies included,
the method, and the results) the methodological quality of the
systematic reviews were evaluated and compared using the so-
called AMSTAR criteria (http://amstar.ca/Amstar_Checklist.php)
[4].
Results
!

Literature search
After reviewing the abstracts, nine publications (eight indepen-
dent studies; one of the studies was published in both a long
and a short version) were identified out of the original 216 hits
which complied with the search criteria [5–13]. Seven other sys-
tematic reviews which were not identified in the search – inter
alia, two papers by the Institute for Quality and Efficiency in
Healthcare (IQWIG) on the “Benefit assessment of HPV test in pri-
mary screening for cervical cancer” published in 2011 and 2014
(l" Table 1) as well as the analysis by Jos Kleijnen compiled for the
S3 guideline on the prevention of cervical cancer – were also in-
cluded in our review ([14–20]; a detailed summary of their con-
tents is available in the online supplement. Only 13 of the in-
cluded 15meta-analyses focused on comparing HPV test with cy-
tology in primary screening. Peirson et al. compared cytology,
liquid-based cytology and HPV test with no screening [10], and
Luu et al. evaluated the sensitivity and specificity of two different
HPV detection methods (Hybid Capture 2 and PCR) [6].

Study quality
The quality of the studies was compared using the AMSTAR crite-
ria and is summarized in l" Table 2. The difference in the quality
of the studies was sometimes quite significant, although it is im-
portant to point out that manymethodological aspects may often
not find mention in the final publication and the study was
therefore evaluated as though these methodological aspects did
not exist, even though it is possible that theywere taken into con-
sideration. The highest quality studies were the two studies by
the IQWIG, along with a few others.
There were also considerable differences in the choice of primary
endpoints:
" histologically verified CIN 3+ [5]
" relative rate of detection, relative specificity, relative PPV [11]
" cervical cancer mortality, incidence of cervical cancer [10]
" CIN 2+, CIN 3+ [9]
" relative rate of CIN 2, CIN 2+, CIN 3+; cervical cancer mortality,

and incidence of cervical cancer [7]
" overall survival, disease-specific (tumor-specific) survival, in-

cidence of invasive cervical cancer, incidence of CIN 3/CIS, inci-
dence of CIN 3+, injury arising directly or indirectly from
screening, health-related quality of life, psychosocial aspects
[15]
016; 76: 1081–1085
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Inclusion of primary studies
It was also very noticeable that reviews often looked at very dif-
ferent primary studies. Although most reviews included the best
known European RCTs (NTCC1 and 2, Swedescreen, ARTISTIC,
POBASCAM, Finland study), the Indian study by Sankaranar-
ayanan et al. published in 2009 [21] and the Canadian CCCaST
[22] were usually not included. The heterogeneity of the primary
studies was also interpreted differently by different authors. This
heterogeneity prompted some authors of reviews to dispense
completely with any meta-analytic pooling of individual trials
(e.g. Patanwala 2013 [9]). However, it was not possible to identify
a link to the quality of the investigated meta-analyses deter-
mined using AMSTAR, e.g. that high-quality meta-analyses tend
to be critical of the level of evidence.

Results of the meta-analyses
The different authors of the various meta-analyses also came to
different conclusions and made different recommendations. To
take one example, the joint study by Vesco (full report in 2011)
andWhitlock (short summary in 2011), which served as the basis
for the recommendations of the US Preventive Services Task
Force, came to the conclusion that HPV testing using the Hybrid
Capture 2 Test is significantly more sensitive than cytology only
with respect to the detection of CIN 2+ (and of CIN 3+, less data
available). Nevertheless the authors concluded that the available
data was not yet complete, consistent, or relevant enough to per-
mit a conclusive decision to be made about the role of HPV test-
ing in primary screening.
In their interpretation of the data, the IQWIG 2011 and 2014
studies noted that the data appeared to show (l" Table 1) that
the incidence of CIN 3+ and of invasive cervical cancer was lower
with HPV screening and came to the conclusion that the level of
evidence of Ia meant that HPV screening should be proposed to
the German Federal Joint Committee as a general recommenda-
tion – although not as a strong recommendation [15,16].
In their review and meta-analysis published in 2012 Murphy et
al. recommended even more strongly that HPV testing should be
introduced in the context of organized screening programs as the
primary screening method for women over the age of 30 or 35
years. MaHTAS (Health Technology Assessment Section, Ministry
of Health Malaysia) was also of the opinion that there was a high
level of evidence showing HPV screening would be able to reduce
the incidence and mortality rate of cervical cancer.
Overall, six of the 13 meta-analyses investigating this issue re-
porteda clearbenefit of usingHPV test (potentiallycombinedwith
cytology for co-testing) or recommended HPV test as the primary
screening method (Arbyn 2015, Bouchard-Fortier, MaHTAS,
MSAC, Murphy, and Pileggi). The remaining meta-analyses also
reported benefits from HPV screening but were of the opinion
that the data was not yet sufficient to support a general recom-
mendation to use HPV testing to screen for cervical cancer. None
of the analyses reported that cytology-based screenings offered
more benefits compared to HPV screening.
Discussion
!

In Western countries all over the world prevention programs for
cervical cancer are being revised. Currently, numerous countries
(USA, Australia, Netherlands, Spain, Portugal, Sweden, Italy, Slo-
venia, etc.) are switching from previously established programs
based on cytological screening to early detection of cervical pre-
Jentschke M and Hillemanns P. Systematic Comparison of… Geburtsh Frauenheilk 2
cancer based on HPV testing in women above the age of 30–35
years. In the USA recent publications by Ronco et al. [23] and the
final results of the ATHENA study [24] have led to primary HPV
screening being recommended since the beginning of 2015 as
an alternative to cytological screening due to its equal or higher
efficacy compared to cytology [25]. This paradigm change is
based on data obtained from various high-quality RCTs (see
above). When formulating recommendations, policymakers in
the healthcare system base their decisions on the results of sys-
tematic reviewswhich summarize RCTs. Depending on themeth-
od and analysis used in these reviews, the reviews come to some-
times quite different conclusions – as was shown in this system-
atic summary.
Meta-analyses can arrive at different conclusions because they
interpret the existing evidence differently. The IQWIG has high-
lighted the “very different screening strategies” and the “limited
similarities between studies” [15]. Kleijnen also considers the
heterogeneity of studies to be moderate to high and the level of
evidence for this to be very low [17], and Patanwala entirely dis-
pensed with meta-analytic pooling of individual studies because
of their heterogeneity [9]. In contrast, MaHTAS in Malaysia [14]
and the publication by Arbyn et al. in 2015 [18] reported that
the level of evidence was good or strong, using the same data.
The primary studies included in the reviews also differed signifi-
cantly. The greatest differences between the different meta-anal-
yses were reflected in the quality as measured using the AMSTAR
criteria. Five reviews received only three or fewer points (out of a
maximum of eleven) (l" Table 2); however, this may also be due
to the fact that the documentation was not always very transpar-
ent (no description of the methodology used).
In the end, around half of all investigated meta-analyses found
significant indications that screening based on HPV testing was
superior to cytology or recommended HPV-based screening. The
remaining studies considered that the data was not yet sufficient
to warrant a clear recommendation. The aim of our study was to
identify and present the impact of methodological groundwork
on decisions taken by healthcare policymakers.
The Lancet article by Ronco et al. published in 2013 [23] was not
included in our study. Their publication reviewed and followed
up the data of around 180000 women aged between 20 and 64
years studied in four RCTs (Swedescreen, POBASCAM, ARTISTIC
and NTCC) over an average of six-and-a-half years. A total of 107
invasive cervical cancers occurred in that period; the ratio of the
incidence rates was 0.60 (95% CI: 0.40–0.89) in favor of the HPV
group. According to these data, the protection against invasive
cancer was 60–70% higher with HPV-based screening. With re-
gard to the screening intervals, the cumulative cancer incidence
was lower five-and-a-half years after a negative HPV test than at
three-and-a-half years after an unremarkable cytology-based
test, meaning that screening based on testing for HPV every five
years in women aged over 30 years promises greater safety than
cytology screening carried out every three years [23]. HPV
screening carried out every three years was not compared with
annual cytology-based screening, as the latter is not done in four
European countries and is not recommended by the IARC/WHO.
It will be interesting to see which decisions will be takenwith re-
gard to future programs for the prevention of cervical cancer in
Germany. In Germany, the Joint Federal Committee (G‑BA) is re-
sponsible for establishing the guidelines. The S3 guideline “Pre-
vention of Cervical Cancer” will be finalized shortly and will be
published later this year.
016; 76: 1081–1085
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Conclusion
!

Different meta-analyses which examined the same or similar is-
sues came to quite different conclusions because of the different
approaches used for analysis. This is quite significant because the
primary data on which the meta-analyses were based did not
change. The data indicate that HPV-based screening is superior.
The heterogeneity of the meta-analyses affects the decisions tak-
en by policymakers in the healthcare system.
Conflict of Interest
!

M. Jentschke received lecture fees and partial reimbursement of
travel and conference expenses from Abbott Molecular, Wiesba-
den. P. Hillemanns received research grants from GSK and Abbott
and lecture fees from SPMSD, Roche and Hologic.

References
1 Bundesministerium für Gesundheit. Ziel 2a – Weiterentwicklung der
Gebärmutterhals-Krebsfrüherkennung. 2012. Online: http://www.
bmg.bund.de/praevention/nationaler-krebsplan/was-haben-wir-
bisher-erreicht/ziel-2a-weiterentwicklung-der-gebaermutterhals-
krebsfrueherkennung.html; last access: 04.09.2014

2 Marquardt K, Buttner HH, Broschewitz U et al. Persistent carcinoma in
cervical cancer screening: non-participation is the most significant
cause. Acta Cytol 2011; 55: 433–437

3 Jentschke M, Soergel P, Hillemanns P. Importance of HPV genotyping for
the screening, therapy and management of cervical neoplasias. Ge-
burtsh Frauenheilk 2012; 72: 507–512

4 Shea BJ, Grimshaw JM, Wells GA et al. Development of AMSTAR: a mea-
surement tool to assess the methodological quality of systematic re-
views. BMC Med Res Methodol 2007; 7: 10

5 Bouchard-Fortier G, Hajifathalian K, McKnight MD et al. Co-testing for
detection of high-grade cervical intraepithelial neoplasia and cancer
compared with cytology alone: a meta-analysis of randomized con-
trolled trials. J Public Health (Oxf) 2014; 36: 46–55

6 Luu HN, Dahlstrom KR, Mullen PD et al. Comparison of the accuracy of
Hybrid Capture II and polymerase chain reaction in detecting clinically
important cervical dysplasia: a systematic review and meta-analysis.
Cancer Med 2013; 2: 367–390

7 Murphy J, Kennedy EB, Dunn S et al. HPV testing in primary cervical
screening: a systematic review and meta-analysis. J Obstet Gynaecol
Can 2012; 34: 443–452

8 Pan QJ, Hu SY, Guo HQ et al. Liquid-based cytology and human papillo-
mavirus testing: a pooled analysis using the data from 13 population-
based cervical cancer screening studies from China. Gynecol Oncol
2014; 133: 172–179

9 Patanwala IY, Bauer HM, Miyamoto J et al. A systematic review of ran-
domized trials assessing human papillomavirus testing in cervical can-
cer screening. Am J Obstet Gynecol 2013; 208: 343–353

10 Peirson L, Fitzpatrick-Lewis D, Ciliska D et al. Screening for cervical can-
cer: a systematic review and meta-analysis. Syst Rev 2013; 2: 35
Jentschke M and Hillema
11 Pileggi C, Flotta D, Bianco A et al. Is HPV DNA testing specificity compa-
rable to that of cytological testing in primary cervical cancer screen-
ing? Results of a meta-analysis of randomized controlled trials. Int
J Cancer 2014; 135: 166–177

12 Vesco KK, Whitlock EP, Eder M et al. Screening for cervical Cancer: a sys-
tematic Evidence Review for the U.S. Preventive Services Task Force.
Evidence Synthesis No. 86. AHRQ Publication No. 11-05156-EF-1.
2011/12. 2nd ed. Rockville, MD: Agency for Healthcare Research and
Quality; 2011

13 Whitlock EP, Vesco KK, Eder M et al. Liquid-based cytology and human
papillomavirus testing to screen for cervical cancer: a systematic re-
view for the U.S. Preventive Services Task Force. Ann Intern Med
2011; 155: 687–697, W214–W215

14 Health Technology Assessment Section (MaHTAS). HPV DNA-BASED
SCREENING TEST FOR CERVICAL CANCER. Ministry of Health Malaysia;
2011. Online: http://www.moh.gov.my/attachments/6726.pdf; last ac-
cess: 29.07.2014

15 Institut für Qualität und Wirtschaftlichkeit im Gesundheitswesen
(IQWiG). Nutzenbewertung eines HPV-Tests im Primärscreening des
Zervixkarzinoms. 2011. Online: https://www.iqwig.de/download/
S10-01_AB_HPV-Test_im_Primaerscreening_des_Zervixkarzinoms.
pdf; last access: 29.07.2014

16 Institut für Qualität und Wirtschaftlichkeit im Gesundheitswesen
(IQWiG). [S13-03] Nutzenbewertung eines HPV-Tests im Primärscree-
ning des Zervixkarzinoms – Rapid Report. 2014. Online: https://www.
iqwig.de/download/S13-03_Rapid-Report_HPV-Test-im-
Primaerscreening-des-Zervixkarzinoms.pdf; last access: 29.07.2014

17 Birnie R, Wolff R, Hilmer D et al. Evidence Review for the S3 Guideline
“Prevention of Cervical Cancer”. York, United Kingdom: Ltd. KSR ed.;
2014

18 ArbynM, Haelens A, Desomer A et al. Cervical cancer screening program
and Human Papillomavirus (HPV) testing, part II: update on HPV pri-
mary screening. KCE Belgian Healthcare Knowledge Centre; 2015.
Online: https://kce.fgov.be/sites/default/files/page_documents/
KCE_238Cs_HPV%20DNA%20Testing_Synthesis.pdf; last access:
19.01.2015

19 Arbyn M, Ronco G, Anttila A et al. Evidence regarding human papillo-
mavirus testing in secondary prevention of cervical cancer. Vaccine
2012; 30 (Suppl. 5): F88–F99

20 Medical Services Advisory Committee (MSAC). Application No. 1276 –
Renewal of the National Cervical Screening Program. Australian Gov-
ernment, Department of Health; 2014. Online: http://www.msac.gov.
au/internet/msac/publishing.nsf/Content/FD36D6990FFAA639CA257
99200058940/$File/1276%20-%20Final%20MSAC%20PSD%20-%20NCS
P%20Renewal.pdf; last access: 20.08.2014

21 Sankaranarayanan R, Nene BM, Shastri SS et al. HPV screening for cer-
vical cancer in rural India. N Engl J Med 2009; 360: 1385–1394

22 MayrandMH, Duarte-Franco E, Rodrigues I et al.Human papillomavirus
DNA versus Papanicolaou screening tests for cervical cancer. N Engl
J Med 2007; 357: 1579–1588

23 Ronco G, Dillner J, Elfstrom KM et al. Efficacy of HPV-based screening for
prevention of invasive cervical cancer: follow-up of four European ran-
domised controlled trials. Lancet 2013; 383: 524–532

24 Wright TC, Stoler MH, Behrens CM et al. Primary cervical cancer screen-
ing with human papillomavirus: end of study results from the ATHENA
study using HPV as the first-line screening test. Gynecol Oncol 2015;
136: 189–197

25 Huh WK, Ault KA, Chelmow D et al. Use of primary high-risk human
papillomavirus testing for cervical cancer screening: interim clinical
guidance. Gynecol Oncol 2015; 136: 178–182
nns P. Systematic Comparison of… Geburtsh Frauenheilk 2016; 76: 1081–1085


