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Summary of the HTA 

 

Background 

The incidence of cervical cancer was estimated at 570,000 cases worldwide in 2018.1 Incidence rates 

range from four per 100.000 persons in Switzerland (which currently shows one of the lowest rates 

worldwide),2 six or less per 100,000 in Finland, nine per 100,000 in Germany and more than 40 per 

100,000 in some parts of Africa.1 3 The main cause of cervical cancer is a persistent infection with 

sexually transmitted human papillomaviruses (HPV).4-6 

Cervical cancer screening programs have decreased incidence rates of cervical cancer including 

mortality.7-9 Screening has been based on cytological testing to identify cellular abnormalities, 

commonly known as the smear test or Pap test. More recently, there has been a rapid increase in the 

development of testing systems to detect the presence of high-risk HPV using different HPV tests 

with or without cytology.  

 

Purpose  

To prepare a health technology assessment (HTA) to evaluate whether HPV testing should be 

included in the population-based screening programme for cervical cancer in Switzerland.  

 

Methods 

This HTA was based on an a priori protocol 

(https://cancerscreeningcommittee.ch/themen/gebaermutterhalskrebs-screening/); the clinical 

review (clinical assessment) of the HTA was registered in PROSPERO (CRD42020178957; 

https://www.crd.york.ac.uk/prospero/display_record.php?RecordID=178957).  

Systematic searches were undertaken in seven different databases to identify randomised trials and 

non-randomised studies focusing on different aspects of cervical cancer screening. Searches for 

systematic reviews and guidelines were also performed using different platforms. 

Clinical assessment 

Randomised trials and non-randomised studies were included if they compared HPV-based- with 

cytology-based screening in women undergoing cervical cancer screening in high income countries 

(Western Europe, Northern America, Australia, New Zealand, Japan).10 11 Eligible randomised trials or 

non-randomised studies should have reported at least one outcome of interest: (i) incidence of 

cervical intraepithelial neoplasia (CIN) including CIN2, CIN2+, CIN3, CIN3+; (ii) incidence of cervical 

cancer; (iii) mortality; (iv) colposcopy referrals; (v) treatment referrals; (vi) quality of life; (vii) 

screening adherence; (viii) screening-related harm. The certainty of evidence was evaluated using the 

https://smex-ctp.trendmicro.com/wis/clicktime/v1/query?url=https%3a%2f%2fcancerscreeningcommittee.ch%2fthemen%2fgebaermutterhalskrebs%2dscreening%2f&umid=39554eaa-94dc-4df8-9d67-b0821f865fef&auth=633266c00ec9db8ec000c07cd2909f54ea8c2408-e183af831f76c8e4cab9f93926b45180c3244eba
https://www.crd.york.ac.uk/prospero/display_record.php?RecordID=178957
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Grading of Recommendations, Assessment, Development and Evaluation (GRADE) approach. Meta-

analyses for each outcome (stratified after the HPV-based screening procedure [cotesting or primary 

HPV testing], age-groups, screening rounds and study design [randomised trials and non-randomised 

studies]) were performed using the Mantel-Haenszel method with a random effects model. Statistical 

heterogeneity was quantified using the I² statistic.  

Women’s attitudes towards HPV screening 

Qualitative and quantitative studies were included addressing preferences and attitudes toward HPV 

screening (with or without comparison to cytology) in asymptomatic women eligible for cervical 

cancer screening in health care systems comparable with that of Switzerland. Published research on 

attitudes towards HPV testing was summarised descriptively considering techniques of integrative 

qualitative meta-synthesis. 

Health economic assessment 

The health economic assessment considered all types of economic evaluations to perform a 

systematic review including an evaluation of the applicability of the results to the Swiss setting. The 

same inclusion and exclusion criteria for the population, screening tests, screening test strategies, 

and the setting as described in the methods of the clinical assessment were applied.  

 

Results 

Clinical assessment 

Key characteristics of the trials/studies 

Ten randomised trials were identified: (i) five trials comparing cotesting (HPV testing combined with 

cytology) with cytology (alone [all trials]); (ii) five trials comparing primary HPV testing (alone [one 

trial] or with cytology triage) with cytology (alone [two trials] or with HPV triage). One of these 

randomised trials (NTCC) consisted of two separate trials, applying two different interventions 

(cotesting and primary HPV testing respectively). The trials were conducted in Europe, Australia and 

Canada. In total, 447,105 women were included across all trials with the number of participants per 

trial ranging from 5,006 (COMPASS) to 203,425 (Public Health Trial). The women’s age varied 

between 25 and 64 years across most trials, although one trial included a restricted group of older 

women aged between 56 and 60 years (RHP) and another one focused on women between the ages 

of 32 and 38 (SWEDESCREEN). One trial included women younger than 25 years of age (ARTISTIC). 

The interval between screening rounds was three (SWEDESCREEN, NTCC) and four (HPV FOCAL) years 

for those trials with two screening rounds. One trial reported three screening rounds with an interval 

of three years (ARTISTIC). The maximum follow-up period for trials with a single round was three and 

five years. Furthermore, five non-randomised studies comparing primary HPV testing with cytology 
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(alone [two studies] or with HPV triage [three studies]) were eligible for this HTA. None of the non-

randomised studies evaluated cotesting. The non-randomised studies were conducted in Europe. In 

total, 678,631 women were included across the studies with the number of participants per study 

ranging from 2,000 to 578,547 (Rebolj). The women’s age varied between 30 and 69 in four studies. 

One study (Rebolj) included women younger than 30 years of age and reported data for a second 

screening round at three years. Although the remaining studies have also planned different screening 

rounds, currently, only data for the first screening round with a follow-up of up to one year are 

available.  

Cervical intraepithelial neoplasia  

HPV-based testing (in any combination) in comparison to cytology-based testing detected more cases 

of CIN in the first screening round: e.g. RRCIN3+ [primary HPV testing] 1.8, 95%-CI 1.2 to 2.8, five randomised 

trials, 317,308 women, moderate certainty of evidence. At the second screening round (follow-up 

screening) HPV-based testing (in any combination) compared to cytology-based testing detected less 

cases of precancerous lesions: e.g. RRCIN3+ [primary HPV testing] 0.3, 95%-CI 0.1 to 0.7, one randomised trial, 

48,350 women, moderate certainty of evidence. These observations were similar across all CIN 

stages, age groups and study designs (i.e., non-randomised studies indicated the same results). The 

magnitude of the effect, however, varied and the observed effects were not necessarily statistically 

significant.  

Cervical cancer 

The risk for women being diagnosed with cervical cancer showed no difference between women 

screened with HPV-based testing (in any combination) compared with cytology-based testing in 

randomised trials at the first screening. Data from non-randomised studies, however, detected more 

cervical cancer cases under HPV testing when these two screening methods were compared (RR[primary 

HPV testing] 1.3, 95%-CI 1.0 to 1.6, four non-randomised studies, 651,725 women, all ages, low certainty 

of evidence). The same observation was made for adenocarcinoma in situ (RR[primary HPV testing] 2.3, 95%-

CI 0.9 to 6.4, three non-randomised studies, 73,178 women, all ages, very low certainty of evidence). 

In the second screening round, the risk for cervical cancer was decreased across study designs but 

did not reach significance when HPV-based testing (in any combination) is compared with cytology-

based testing (e.g. RRprimary HPV testing 0.2, 95%-CI 0.0 to 2.8, one randomised trial, 48,350 women, all 

ages, low certainty of evidence).  

Mortality  

There were no trials/studies reporting overall or cancer-related mortality.  

Colposcopy referrals 

The effect estimates indicated that more women across all ages undergoing HPV-based testing were 

referred for colposcopy as compared with those receiving cytology-based testing at the first 
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screening (e.g., RRprimary HPV testing 1.4, 95%-CI 0.9 to 2.0, four randomised trials, 268,112 women, low 

certainty of evidence). In non-randomised studies, the referral rates in women receiving HPV-based 

testing were even more pronounced (RRprimary HPV testing 1.7, 95%-CI 1.4-2.0, four studies, 651,725 

women, low certainty of evidence). At the second screening, a reduced risk in women undergoing 

HPV testing compared to cytology-based screening was observed (RRprimary HPV testing 0.5, 95%-CI 0.5-

0.6, one non-randomised study, 110,523 women [age 24-46], low certainty of evidence). 

Treatment referrals 

In the first screening round, more women with CIN2+ or adenocarcinoma in situ undergoing HPV-

based testing (in any combination) were referred for treatment as compared to women undergoing 

cytology-based testing (e.g. RRprimary HPV testing 3.6, 95%CI 1.5-8.5, two randomised trials, 52,183 

women, moderate certainty of evidence). Data from the second screening round indicated that 

women undergoing HPV-based testing (in any combination) were less likely to be referred for 

treatment compared to women receiving cytology-based testing (e.g. RRprimary HPV testing 0.4, 95%-CI 0.2-

0.7, one randomised trial, 48,350 women, moderate certainty of evidence). These observations were 

similar across age groups, but the magnitude of the effect varied and the effects were not necessarily 

significant.  

Harms 

Three randomised trials and one non-randomised study addressed screening related harms. The 

Swedish RHP trial evaluating over 40.000 women observed no harms related to cervical cancer 

screening. Furthermore, the proportion of women showing psychological distress evaluated by using 

self-reported General Health Questionnaires did not differ between the screening groups – neither in 

randomised trials nor in the non-randomised study (e.g. 37.6% [cotesting] vs 38.3% [cytology alone], 

GHQ-28 score ≥4, one randomised trial, 2,465 women).  

Other outcomes 

Other outcomes were not reported in the identified study pool. 

 

Women’s attitudes towards HPV screening 

Key characteristics of the studies 

Three qualitative studies (from England) and one quantitative study (from USA) met the inclusion 

criteria. In total, 742 women were included across all studies (ranging from 46 to 551 women per 

study) and the women’s age varied between 18 and 65 years. The qualitative studies investigated 

attitudes towards HPV testing with a special focus on personal implications using in depth interviews 

and/or focus group discussions. The quantitative study compared preferences of women related to 

HPV testing and conventional cytology using an “interviewer-administered” survey.  
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Phenomena of interest/Outcomes 

We identified three specific factors impacting women’s attitudes towards HPV-based screening 

strategies: (i) Understanding the personal risk of being infected with HPV. For example, many women 

who felt not at risk for a sexually transmitted infection (owing to their lifestyle) felt no need to 

undergo HPV-based screening. (ii) Understanding the definition of HPV (related to its transmission). 

The majority of women were sceptical towards an HPV-based screening strategy owing to the fact 

that HPV is usually being sexually transmitted and felt that being tested may lead to stigmatisation. 

(iii) Understanding the screening purpose. Women understanding the screening purpose appreciated 

the early cancer prevention associated with HPV testing. Overall, introducing HPV testing as cervical 

cancer screening test, may require patient education with the focusing on risk factors of cervical 

cancer to reduce psychological disorders (e.g. stigmatisation) which is particularly associated with 

testing for a diseases that is often sexually transmitted.  

 

Health economic assessment 

Key characteristics of the studies 

We identified 21 economic evaluations (18 primary studies, three HTAs). These evaluations were 

model-based cost-effectiveness approaches using input data from the literature and provided 

measures on the additional costs per QUALY gained considering long-run time horizons (life-time or 

close to life-time).  

Costs 

Although the available study pool was heterogeneous in terms of the screening strategies, screening 

population and discount rates, the methodological quality of the data was adequate. The evidence 

was consistent across all economic evaluations that HPV-based screening (in any combination) is 

cost-effective in comparison with cytology-based screening. Thereby, estimates of the cost-

effectiveness ranged from dominance (i.e., where HPV-based screening resulted in better survival 

and lower costs) to a number of favorable cost-effectiveness estimates. Conclusions addressing the 

cost-effectiveness of the optimal screening interval and women’s age could not be derived. 

 

Conclusions  

Overall, an HPV-based screening strategy is probably more effective than cytology-based screening in 

preventing invasive cervical cancer, by detecting (high-grade) precancerous cervical lesions earlier. 

However, in younger women, HPV-based screening may lead to overdiagnosis of regressive CIN2 

including unnecessary colposcopy. Our findings are supported by (i) increased detection rates of 

precancerous lesions and higher colposcopy referral rates in the initial screening round and (ii) 

decreased detection rates of CIN2+ and CIN3+ cases and lower colposcopy referral rates in the 
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second screening round (between three and four years after the first screening) when HPV-based 

screening was compared with cytology-based screening. These observations were similar across age 

groups, but the magnitude of the effect varied and some effects were based on the result of a single 

trial/study. No data were available addressing mortality in Western countries. Furthermore, 

introducing an HPV-based screening strategy may require patient education to reduce psychological 

distress which is particularly associated with testing for a disease that is often sexually transmitted. 

Overall, the evidence was consistent across all economic evaluation studies that HPV-based 

screening (in any combination) is more cost-effective than cytology-based screening.  
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1 Background  

1.1 Medical Background 

Epidemiology 

Although the number of women who die from cervical cancer has almost halved over the past 30 

years in developed countries, cervical cancer remains a major public health problem worldwide and 

is the fourth most common cancer affecting women.12 In 2018, the worldwide overall incidence of 

cervical cancer was estimated at 570,000 cases and 311,000 deaths were associated with this type of 

cancer.1 Age-standardised incidence rates range from four per 100.000 persons in Switzerland (which 

is currently one of the lowest rates worldwide),2 six or less per 100,000 in Finland and Australia, 

approximately nine per 100,000 in Germany, England and the Netherlands and over ten per 100,00 in 

Poland and Denmark, to more than 40 per 100,000 in some parts of Africa.1 3 In Switzerland, 878 

women died from cervical cancer between the years of 2006 and 2016.13 In Germany, 4,610 women 

were diagnosed with invasive cervical cancer (a fully developed cancer from which metastases can 

develop) in 2016 and 1,550 women currently die of cervical cancer every year. Approximately 30 

years ago, the mortality and cervical cancer incidence rates were four times as high.3 The relative five 

year survival rate is approximately 69% and the ten year survival rate 65%.3 The average age at 

diagnosis of invasive cervical cancer is approximately 55 years. In situ carcinoma (premalignant 

precursor of cervical carcinoma, adenocarcinoma in situ or squamous cell carcinoma in situ) is usually 

diagnosed in women under the age of 40.3  

Risk factors for cervical cancer 

The main cause of cervical cancer is a persistent infection with sexually transmitted human 

papillomaviruses (HPV) and approximately 99% of cervical cancers are associated with this virus.4 5 

There are over 100 different HPV types and the prevalence rates of HPV infection vary widely 

between different geographic regions, countries and age groups reaching a peak between the ages of 

20 and 24.14-16 Asymptomatic HPV infections are very common and usually resolve without any 

consequences. Persistent infections with high-risk viruses (i.e., HPV genotypes with oncogenic 

potential, particularly HPV16 and HPV18) account for approximately 70% of all cases of cervical 

carcinoma.17 18  

Cervical cancer generally develops over years and is associated with characteristic precancerous 

changes of the cervical tissue (cervical intraepithelial neoplasia [CIN]). The clinical significance of CIN 

is categorised as CIN1 (mild dysplasia), CIN2 (moderate to marked dysplasia), and CIN3 (severe 

dysplasia to carcinoma in situ).19 Approximately one out of 100 cases of CIN1, and 12 to 30 out of 100 

cases of CIN2 or CIN3 progress to invasive cervical cancer.20 Additional risk factors for the 
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development of cervical cancer are smoking,21 other sexually transmitted pathogens (e.g. herpes 

simplex, chlamydia), early onset of sexual activity, having several sexual partners, multiple childbirths 

and a severely weakened immune system.22  

Early detection and prevention measures of cervical cancer 

Among all malignant tumours, cervical cancer is the one that can be most effectively controlled by 

screening.7-9 For many years, cervical cancer screening has been based on cytological testing. In 

conventional cytology (commonly known as the smear test, Pap test or Pap smear) cellular material 

is sampled from the cervix using a spatula or brush and smeared directly onto a glass slide for 

evaluation by microscopic examination. Liquid-based cytology is another method whereby the 

sampled material is deposited in a preservative solution and transferred to a laboratory where the 

slide is prepared for evaluation.23 In contrast to conventional cytology samples, a single sample 

obtained for liquid-based cytology can be used again to perform multiple different tests. Abnormal 

cytology results vary in severity. The 2001 Bethesda System outlines the classification of findings 

from a normal finding to a most severe finding (adenocarcinoma or squamous cell carcinoma). 

Cytology test results classified as atypical squamous cells of undetermined significance or more 

severe (ASCUS+) and results of atypical glandular cells or more severe may require further diagnostic 

investigation with colposcopy and potentially biopsy and histology.24 The Bethesda classification 

corresponds with the severity of CIN.  

 

More recently, there has been a rapid increase in the development of testing systems to detect the 

presence of HPV (the main risk factor for cervical cancer). A review from 202025 identified 193 

commercially available HPV tests which can be divided into seven categories: 

 HPV DNA screening tests; 

 HPV DNA tests with partial genotyping; 

 HPV DNA full genotyping tests; 

 HPV DNA type- and/or group-specific genotyping tests; 

 HPV mRNA tests; 

 In situ hybridisation DNA in mRNA-based HPV tests; 

 HPV DNA tests targeting miscellaneous HPV types. 

(i) HPV DNA screening tests are generic tests that detect (low and) high-risk HPV types in aggregate 

but do not allow the distinction of individual HPV types. Common examples are the Hybrid Capture 2 

(HC2; one of the longest approved and most widely used system for HPV detection, targeting 13 

high-risk and five low-risk HPV types)25 or Cervista HPV high-risk assay. (ii) HPV DNA tests with partial 

genotyping detect high-risk oncogenic HPV types in aggregate and also permit identification of the 

most common oncogenic types, typically HPV16 and HPV18. Examples are the Cobas 4800 (first test 
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approved by the FDA for primary screening without cytology cotesting),25 Cobas 6800 and 8800 

(approved in April 2020, https://www.roche.com/media/releases/med-cor-2020-04-21.htm). (iii) HPV 

DNA full genotyping tests, such as the Linear Array HPV Genotyping Test or the PapilloCheck test, 

allow the distinction of the clinically most relevant HPV types with carcinogenic potential in a single 

reaction. (iv) HPV DNA type- and/or group specific tests identify particular or a limited subset of the 

most relevant oncogenic HPV types. Examples are the RealLine HPV16/18 tests or the 

PapillomaFinder SMART20 assay. (v) HPV mRNA tests, such as the APTIMA HPV assay, detect 

transcripts of the viral oncogenes E6 and E7 of various HPV types. (vi) In situ hybridisation HPV tests 

allow concurrent HPV detection and localization of HPV-infected cells by labelled DNA or RNA strands 

which attach directly to the viral DNA or RNA.26 27 Examples are the RNAscope Probe tests which are 

available for almost every known HPV type. (vii) HPV DNA tests targeting miscellaneous HPV types 

are rarely used and targeting non-alpha-papilloma virus types which are associated with skin cancer 

or skin warts.25  

Besides cervical cancer screening, it is recommended that girls and boys get a vaccination against 

HPV, preferable between the ages of nine and 14.3 28 Vaccination, however, should not be viewed as 

a screening replacement because it does not protect against all high-risk HPV. 

 

1.2 Current Screening Situation 

Most current European guidelines recommend that women between the ages of 25 and 65 should be 

invited for cervical cancer screening every three to five years.29 However, there are variations in how 

these guidelines are implemented by individual countries. For example, some countries continue 

screening up to age 70.2 While the majority of countries adhere to the recommended screening 

interval of three to five years, there are also recommendations for annual screenings (at least for 

selected age groups). For example, the recently introduced organised cervical cancer screening in 

Germany offers women between the ages of 20 and 34 years a Pap test annually, and women over 

35 years are offered a combination of HPV and Pap test (cotesting) once every three years.30 

Switzerland is providing an opportunistic screening (depending on the initiative of the individual 

women or her doctor). Cytology (as “stand-alone” test) is recommended every three years for 

women aged between 21 and 29 years, whereas cytology alone or primary HPV screening is 

recommended in women aged between 30 and 70 years (also every three years).2 The Swiss 

“Expertenbrief”, however, emphasises that primary HPV screening (with cytology in positive cases) is 

not covered by the basic health insurance implicating that cytology is the most frequently used 

screening test in Switzerland. In contrast to organised screening (which is implemented in Nordic 

countries, Germany, the United Kingdom, the Netherlands and parts of Italy), opportunistic screening 

https://www.roche.com/media/releases/med-cor-2020-04-21.htm
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is often characterised by heterogeneous quality and high coverage in selected populations that are 

screened too frequently, while socioeconomically disadvantaged population groups are often 

screened less frequently. 

 

The Swiss Cancer Screening Committee commissioned a health technology assessment (HTA) 

comparing HPV-based screening approaches with cytology-based testing considering clinical 

effectiveness, screening-related harms, women’s attitudes towards HPV screening and cost-

effectiveness. The findings of this HTA will provide the basis for the decision on whether HPV-based 

screening should replace cytology as the main screening approach for the prevention of cervical 

cancer in Switzerland.  
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2 Objectives 
The objective of this HTA was to evaluate all available evidence from randomised trials and non-

randomised studies on the comparative effectiveness, safety and cost-effectiveness of HPV-based in 

comparison with cytology-based screening approaches in asymptomatic women undergoing cervical 

cancer screening. The following four key questions were addressed: 

 

o What is the clinical effectiveness of HPV-based screening compared to cytology-based 

screening? 

 

o What are potential harms of HPV-based screening compared to cytology-based screening?  

 

o What are women’s attitudes towards HPV-based screening?  

 

o What is the cost-effectiveness of HPV-based screening compared to cytology-based screening?  

  



Methods   
Cervical Cancer Screening  Version 1.2 
 

6 

3 Methods 
This HTA is based on an a priori published protocol 

(https://cancerscreeningcommittee.ch/themen/gebaermutterhalskrebs-screening/) and was 

reported following the Preferred Reporting Items for Systematic Review and Meta-Analysis 

Statement (PRISMA; http://www.prisma-statement.org/PRISMAStatement/PRISMAStatement).31 

Furthermore, the methods for the clinical assessment (clinical review) were registered in the 

international prospective register of systematic reviews (PROSPERO; CRD 42020178957; 

https://www.crd.york.ac.uk/prospero/display_record.php?RecordID=178957).  

The methods are subdivided into the following sections: 

o Methods for the clinical assessment (section 3.2); 

o Methods for the assessment of women’s attitudes towards HPV-based screening (section 3.3);  

o Methods for the health economic assessment (section 3.4). 

 

3.1 Search Methods and Study Identification 

Comprehensive systematic literature searches for relevant studies were conducted following the 

recommendation of PRESS (Peer Review of Electronic Search Strategies) and performed by an expert 

medical sciences librarian.32 The full electronic search strategies were peer-reviewed by a second 

information specialist and validated by checking whether the strategy identified screening studies 

already known. Search strategies for the databases mentioned below were adapted from the (initial) 

Medline strategy. For the review addressing women’s preferences/attitudes towards HPV screening, 

the search strategy developed for the clinical assessment was adapted and combined with additional 

search terms (also considering the operationalisation of "preference" definitions). We did not apply 

study filters for different study designs because filters may exclude relevant studies addressing our 

research question.33 We did not use any date or language restrictions in the electronic searches. For 

each database, the search date and strategy as well as the number of search results was documented 

(Appendix 3). 

3.1.1 Searches for Published Studies 

Searches for published studies were conducted in the following electronic data sources: 

o Medline, Medline Daily Update, Medline In Process & Other Non-Indexed Citations, Medline 

Epub Ahead of Print (via Ovid); 

o Web of Science Core Collection (Science Citation Index Expanded, Conference Proceedings 

Citation Index- Science); 

https://smex-ctp.trendmicro.com/wis/clicktime/v1/query?url=https%3a%2f%2fcancerscreeningcommittee.ch%2fthemen%2fgebaermutterhalskrebs%2dscreening%2f&umid=39554eaa-94dc-4df8-9d67-b0821f865fef&auth=633266c00ec9db8ec000c07cd2909f54ea8c2408-e183af831f76c8e4cab9f93926b45180c3244eba
http://www.prisma-statement.org/PRISMAStatement/PRISMAStatement
https://www.crd.york.ac.uk/prospero/display_record.php?RecordID=178957


Methods   
Cervical Cancer Screening  Version 1.2 
 

7 

o BIOSIS Citation Index (via Web of Science); 

o Cochrane Library (via Wiley); 

To identify information related to women’s preferences/attitudes towards cervical cancer screening 

the following databases were searched in addition to the ones mentioned above (except BIOSIS): 

o Web of Science Core Collection (Social Sciences Citation Index, Conference Proceedings Citation 

Index- Social Science & Humanities); 

o PsycINFO (via Ovid); 

o Cumulative Index to Nursing and Allied Health Literature (CINAHL, via EBSCO). 

3.1.2 Searches for Unpublished and Ongoing Studies 

Searches for ongoing or unpublished completed studies were performed in ClinicalTrials.gov 

(www.clinicaltrials.gov) and the World Health Organisation (WHO) International Clinical Trials 

Registry Platform (ICTRP) (http://www.who.int/ictrp/search/en). 

3.1.3 Supplementary Searches  

We used relevant studies and/or systematic reviews to search for additional references via the 

Pubmed “similar articles function” 

(https://www.nlm.nih.gov/bsd/disted/pubmedtutorial/020_190.html) and forward citation tracking 

using the Web of Science Core Collection (see above). Reference lists of relevant studies and 

systematic reviews were reviewed to identify any other relevant studies that may not have been 

retrieved by the electronic searches. 

Furthermore, regular search alerts were established until the final report was completed. Studies 

identified in the alerts that met the selection criteria of the review were incorporated into the 

analyses if they were identified prior to the completion of the stakeholder feedback period of the 

final report.  

Clinical guidelines or HTAs were identified by searching different platforms such as http://www.g-i-

n.net (Guidelines International Network), https://www.tripdatabase.com (Turning Research Into 

Practice), http://www.sign.ac.uk (Scottish Intercollegiate Guidelines Network), 

https://www.nice.org.uk/guidance/published (National Institute for Health and Care Excellence), 

https://kce.fgov.be (Belgian Health Care Knowledge Centre) or 

http://www.oncoline.nl/index.php?language=en (Cancer Clinical Practice Guidelines). 

http://www.clinicaltrials.gov/
http://www.who.int/ictrp/search/en
https://www.nlm.nih.gov/bsd/disted/pubmedtutorial/020_190.html
http://www.g-i-n.net/
http://www.g-i-n.net/
https://www.tripdatabase.com/
http://www.sign.ac.uk/
https://www.nice.org.uk/guidance/published
https://kce.fgov.be/
http://www.oncoline.nl/index.php?language=en
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3.1.4 Identification of Relevant Studies 

Titles and abstracts of the citations identified by the searches were independently screened by two 

reviewers (title and abstract screening [CS, JN]), and full texts of all potentially relevant articles were 

obtained. Full texts were also independently checked for eligibility by two reviewers (CS, JN), and 

reasons for exclusions were documented (full text screening). Any disagreement was resolved by 

consensus, moderated by a third reviewer. To standardize the screening process, two purpose-

designed forms were used: an ‘abstract screening form’ and a ‘full text screening form’. Both include 

the inclusion and exclusion criteria for the review. The ‘abstract screening’ form was used as a 

guidance document to assist the title and abstract screening. The ‘full text screening form’ was used 

to extract and document the key criteria that were relevant for the ultimate decision of whether a 

study was included or excluded as well as the key justification for the decision by each reviewer. The 

title and abstract screening were piloted on a random subset of 50 search results. The ‘full text 

screening’ was piloted on three exemplary randomised trials. The complete screening process was 

conducted in Covidence (https://www.covidence.org/home).  

 

3.2 Methods of the Clinical Assessment 

3.2.1 Participants 

Inclusion criteria:  

o Asymptomatic women taking part in a cervical cancer screening programme; 

o Women close to or within the age range suitable for cervical cancer screening according to the 

guidelines of the Swiss Society for Gynecology and Obstetrics (21 to 70 years).2 

Exclusion criteria:  

o Women at high risk for cervical cancer (e.g. immunocompromised); 

o Women with cytological abnormalities or known cervical cancer; 

o Women followed up for earlier cytological abnormalities;  

o Women who received previous treatment for high-grade squamous intraepithelial lesions (HSIL);  

o Total or radical hysterectomy; 

o Pregnant women. 

  

https://www.covidence.org/home
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Subgroups (depending on the provided data):  

o Age (i.e., ≤ 34 vs > 34 yearsa in randomised trials; < 30 vs ≥ 30 years in non-randomised studies); 

o Vaccination status (i.e., HPV-vaccinated, stratified by vaccine type [bi-, quadri- or ninevalent] vs 

not HPV-vaccinated);  

o Screening history (e.g. none vs regular screening participation); 

o Other relevant characteristics that stratify health-related outcomes (e.g. socioeconomic status, 

number of pregnancies, smoking, number of sexual partners or ethnicity). 

3.2.2 Intervention  

We considered the following screening strategies: 

o Cotesting (i.e., HPV test combined with cytology [either conventional or liquid-based cytology]);  

o Primary HPV testing (i.e., HPV testing alone or with cytology triage in positive cases). 

The screening strategies were considered regardless of the screening interval. HPV tests, however, 

had to be approved by national and/or international health authorities and had to fulfil the Meijer 

criteria.34  

Subgroups (depending on the provided data):  

o Screening interval (e.g. every year, every two years, every three years, every five years); 

o Type of HPV test; 

o HPV test threshold for a positive result (e.g. for the HC2 method: 1 pg/mL vs 2 pg/mL).  

3.2.3 Comparator 

We considered the following comparator screening strategies: 

o Primary cytology (i.e., cytology alone or with HPV triage of positive cases). 

Screening strategies were considered regardless of the screening interval and type of cytology (e.g. 

conventional cytology [smear test, Pap test] or liquid-based cytology). 

Subgroups (depending on the provided data):  

o Screening interval (e.g. every year, every two years, every three years, every five years); 

o Type of cytology; 

o Cytology test threshold for a positive result (after 2001 Bethesda classification)b.24 

                                                           
a In the protocol for this HTA we planned analyses for women < 30 and ≥ 30 years of age. The available 
randomised trials didn’t provide us with enough data for these age cut-offs. Therefore, we conducted analyses 
using age cut-offs ≤ 34 vs > 34  years as applied in most of the randomised trials. 
b Owing to the heterogeneity in the threshold definitions and different screening algorithms applied between 
and even within trials/studies, such analyses did not seem feasible. 
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3.2.4 Reference Standard  

The following reference standards were considered for screening test positives: 

o Colposcopy with/without histological examination of tissue specimens;  

o Reference standard needs to be applied to all women or all women with a positive screening 

test and a subset of screening test-negative women, or all women with a positive screening test.  

3.2.5 Relevant Outcomes 

The following patient-relevant outcomes were considered to be of relevance: 

3.2.5.1 Effectiveness 

o Mortality: 

o Overall mortality; 

o Cervical cancer-related mortality. 

o Morbidity (in terms of cumulative incidence and incidence density [at the study level]): 

o Incidence of precursor lesions of cervical cancer (CIN 2/CIN 2+, CIN 3/CIN 3+);  

o Incidence of cervical cancer (categorised by different stages [e.g. IIA1, IIA2] and/or by histological type 

[adenocarcinoma in situ, squamous cell carcinoma in situ, adenocarcinoma, squamous cell 

carcinoma]); 

o Incidence of glandular lesions; 

o Incidence of endometrial cancer. 

o Quality of life, as measured by standardised scales;  

o Colposcopy referrals (with/without histological examination); 

o Treatment referrals; 

o Screening adherence. 

3.2.5.2 Harms  

o False-positive screening results and false-negative screening resultsc; 

o Psychological harms (e.g. anxiety, labeling, stigma, distress); 

o Adverse treatment effects; 

o Any other reported harms. 

                                                           
c In the protocol for this HTA we planned to provide numbers on false-positive and false-negative screening 
results. Including such outcome data would have been associated with the inclusion of diagnostic accuracy 
studies comparing HPV testing with cytology. Taking into account that diagnostic accuracy (and hence the 
number of false-positive and false-negative screening results) has been evaluated in several reviews and is well 
established for HPV testing, we have not (yet) addressed these numbers, which would require additional 
resources (section 7). 
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3.2.6 Setting 

Inclusion criteria:  

o Outpatient screening within a screening program or opportunistic screening (including screening 

in family planning clinics) conducted in high income countries (human development index, HDI > 

0.88; European Economic Area countries, United Kingdom, New Zealand, Australia, Japan, USA, 

and Canada).10 11  

Exclusion criteria:  

o Studies providing results from low income countries10 11 were excluded due to lower applicability 

to the Swiss contextd. 

3.2.7 Study Types 

Inclusion criteria:  

o Randomised trials with randomisation either at the individual or cluster level; 

o Non-randomised studies including both (i) studies in which women (individuals or clusters of 

individuals) are allocated to different screening test strategies using methods that are not 

random; and (ii) observational studies, i.e., prospective and retrospective cohort studies using a 

longitudinal or cross-sectional design. In observational studies the allocation to the screening 

test/strategies is not determined by the study investigators, but by the nature of other factors 

outside the control of the investigator. 

Exclusion criteria:  

o Case-control studies;  

o Case reports;  

o Case series;  

o Review articles; 

o Work that has not been peer-reviewed (e.g. thesis, editorials, letters, comments);  

o Results reported in an abstract form only (i.e., conference abstracts) were not considered owing 

to limited information on study methods.  

We did not apply any exclusion criteria regarding study duration. 

 

                                                           
d Switzerland has a very high Human Development Index (HDI = 0.95); the HDI includes factors such as life 
expectancy, years of education, and gross national income per capita and is strongly related to the personal 
resource use.  
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3.2.8 Extraction of Data 

The following data were extracted and tabulated: 

o Study characteristics, e.g. author, study type, year last publication of randomised trial or non-

randomised study published, recruitment time, sample size (total and for each study); 

o Setting, i.e., geographical setting, organisational setting, e.g. screening within a screening 

program, opportunistic screening;  

o Characteristics of the participants, e.g. age range, vaccination status, screening history, 

socioeconomic status, ethnicity, number of pregnancies, smoking status, history of sexual 

activity (if data are provided); 

o Characteristics of the intervention (HPV-based screening, indextest) including number of 

screening rounds and interval, follow-up, type of HPV test, definition for a positive result; 

o Characteristics of the comparator (cytology-based testing) including number of screening rounds 

and interval, follow-up, type of cytology, definition for a positive result; 

o Characteristics of the reference standard, i.e., criteria for colposcopy; 

o Time between screening test results and reference standard (if applicable); 

o Non-attendees, number and reasons (if provided); 

o Outcome measures (section 3.2.5).  

Two reviewers (CS, EN) piloted data extraction forms on three exemplary trials. Data from each 

included trial/study was then extracted by two reviewers (EN, CS). Disagreements were resolved 

through discussion until consensus was reached. Moreover, trial/study authors were contacted to 

provide any missing information or clarify possible issues (we contacted the authors of one 

randomised trial [SWEDESCREEN]).  

3.2.9 Risk of Bias 

Risk of bias for randomised trials was assessed according to the methodology described in the 

Cochrane Handbook for Systematic Reviews of Interventions.35 The following domains were 

addressed: (i) random sequence generation, (ii) allocation concealment, (iii) blinding of patients, trial 

personnel, and outcome assessors, (iv) incomplete outcome data, (v) selective outcome reporting 

(e.g. absence of measured outcome data), and (vi) other sources of bias (bias due to issues not 

covered in the other domains). These domains were judged as either ‘low risk’, ‘high risk’ or ‘unclear 

risk’ of bias, with the last option used in case of insufficient information or uncertainty about the 

potential for bias.  

Bias in non-randomised studies was evaluated separately according to the ‘Risk of Bias in Non-

randomised Studies of Interventions’ (ROBINS-I) tool36, addressing the following domains: (i) bias due 
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to confounding (e.g. age, screening history, vaccination status, socioeconomic differences); (ii) bias in 

selection of participants into the study (e.g. inception bias); (iii) bias in measurement of the 

intervention; (iv) bias due to departures from intended interventions; (v) bias due to missing data; 

(vi) bias in measurement of outcomes; (vii) bias in selection of the reported result; and (viii) overall 

bias.36 37 These domains were judged as ‘low’, ‘moderate’, ‘serious’, ‘critical’ or ‘unclear’ risk of bias. 

The ratings for the individual domains for each randomised trial and non-randomised study were 

presented in a ‘risk of bias’ table, separately.  

We also attempted to minimize the impact of dissemination bias by ensuring a comprehensive 

search for eligible studies, including searches in trial registries (see above ‘search methods’). A funnel 

plot and appropriate statistical tests for small study effects would have been performed if at least ten 

studies were available addressing the same outcome – however, this was not the case in the current 

HTA.  

3.2.10 Synthesis of Findings 

Randomised trials and data from non-randomised studies were analysed separately due to different 

mechanisms of bias.38 39 

Effect Measures 
We intended to conduct meta-analyses for the comparisons:  

(i) Cotesting (HPV test combined with cytology) versus primary cytology (alone or with HPV 

triage) 

(ii) Primary HPV testing (HPV testing alone or with cytology triage) versus primary cytology (alone 

or with HPV triage)  

considering all predefined outcomes. The realisation of the meta-analyses depended on the 

availability of sufficient data from sufficiently homogenous trials/studies in terms of clinical (e.g. 

women’s age) and methodological aspects.  

Meta-analyses were conducted using Review Manager (RevMan) Version 5.4 and effect estimates 

(relative risks [RR] and 95%-CI) were calculated based on a random effects model.40 We planned to 

analyse outcomes measured with a scale as continuous outcomes (e.g. quality of life, anxiety). The 

effect estimate for each continuous outcome would have been expressed as the mean difference 

with its 95%-CI.41 However, no continuous data were provided by the trials/studies. Data were 

extracted and analysed separately for all ages, and age subgroups defined in section 3.2.1. 

Additionally, data were extracted and separately analysed for each screening round and reported as 

cumulative results over all screening rounds where possible.  

  



Methods   
Cervical Cancer Screening  Version 1.2 
 

14 

Assessment of Heterogeneity 
Different types of heterogeneity (owing to different clinical characteristics, different study designs or 

small study effects) were evaluated and statistically quantified based on I2 and the statistical test chi 

square. Thereby, an I2  ≥ 75 % was considered as considerable heterogeneity.42  

Sensitivity analyses (considering the risk of bias) and subgroup analyses (for different clinical 

characteristics including different populations, interventions and comparator) were planned 

irrespective of the presence of "significant" heterogeneity (see below), but could not be conducted 

due to limited data per outcome. 

Subgroup Analyses 
Subgroup analyses were planned to examine whether effect estimates were affected by: 

 Characteristics of the population; 

 Characteristics of the intervention;  

 Characteristics of the comparator.  

Differences in effect estimates would have been assessed by interaction tests available within 

RevMan Version 5.4 – due to limited data per outcome such analyses did not seem meaningful.  

Sensitivity Analyses 
Sensitivity analyses were planned to determine the impact of bias through the exclusion of studies 

with high risk of bias - in case of any differences between the estimates (pre- and post-exclusion of 

studies rated as high risk of bias), these would be considered in the results and discussion.  

Unit of Analysis 
The unit of analysis was the individual woman.  

Dealing with Missing Data 
Data were analysed according to recently developed recommendations for systematic reviewers for 

addressing missing data in clinical trials.43 44 We also checked trial register records or attempted to 

contact study authors to obtain information on missing data (e.g. long-term CIN2+ and CIN3+ data 

[SWEDESCREEN]). If results were only reported in graphs (e.g. age subgroup data for CIN and cervical 

cancer [POBASCAM]), a special tool (WebPlotDigitizer) was used to extract numerical data from plot 

images. 

3.2.11 GRADE Assessment 

The certainty of evidence of selected patient-relevant outcomes was assessed using the Grading of 

Recommendations, Assessment, Development and Evaluation (GRADE) approach.45 46 The following 

outcomes were prioritised (confirmed by the stakeholders in September 2019): 

o Mortality: Overall mortality, cervical cancer-related mortality. 
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o Morbidity (in terms of cumulative incidence and incidence density): incidence of precancerous 

lesions; incidence of cervical cancer; incidence of glandular lesions; incidence of endometrial cancer. 

o Quality of life;  

o Colposcopy referrals; 

o Treatment referrals. 

 

In brief, the GRADE assessment addresses different aspects including: 

o Study limitations (risk of bias); 

o Imprecision (when 95%-CI are wide and/or are close to the null effect); 

o Inconsistency (differences in effect estimates across studies that assessed the same outcome); 

o Indirectness (differences in patient characteristics, differing [co]intervention [testing], differing 

extent to which the intervention of interest is optimally conducted, differing comparator, and 

differences in measurement of outcome); 

o Dissemination bias;  

o Other potential criteria (e.g. large effect estimates) that can increase certainty.  

Based on these criteria, the certainty of the evidence for each outcome can be categorised as either 

high, moderate, low, or very low. The results are presented in Evidence Profiles as suggested by the 

GRADE Working Group.47 48  

Risk of bias assessments and GRADE assessments were conducted independently by two reviewers 

(EN, CS). Any disagreements were resolved by discussion and consensus, involving a third person 

when deemed necessary. 
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3.3 Methods to Assess Women’s Attitudes towards HPV Screening  

The purpose of this systematic review was to explore current research addressing preferences and 

attitudes towards HPV screening in asymptomatic women eligible for cervical cancer screening in 

health care systems comparable to the Swiss health care systeme. The same inclusion and exclusion 

criteria for the participants and the setting were applied as described in the methods of the clinical 

assessment (section 3.2.1, section 3.2.6). Differences were in the following: 

3.3.1 Phenomena of interest (outcomes) 

Our phenomena of interest (outcomes of interest) were the attitudes of women towards HPV-based 

screening (with or without comparison to cytology-based screening) including: 

o Attitudes towards HPV-based screening (compared with cytology-based screening) 

o Attitudes towards a new screening guideline (if cytology is replaced by HPV testing);  

o Attitudes towards a positive HPV result.  

We did not consider studies addressing preferences or attitudes related to: 

o The acceptance of cervical cancer screening overall (in terms of “should I go for screening?” as 

this has been evaluated before);49 50 

o Caregivers, family members and healthcare professionals; 

o Women with an abnormal cytology result prior to HPV testing; 

o HPV vaccines;  

o Factors associated with primary HPV test acceptability; 

o Prolonged screening intervals; 

o Knowledge or information needs on cervical cancer screening. 

3.3.2 Study Types 

Inclusion criteria:  

o Qualitative, quantitative, or mixed methods studies (including qualitative and quantitative data).  

Exclusion criteria:  

o Review articles, case reports and results reported in an abstract form; 

o Work that has not been peer-reviewed (e.g. thesis documents, editorials, letters, comments). 

                                                           
e In contrast to the protocol, the heading and research question of this review was slightly adapted / refined 
after the initial literature search taking into account that some women have (strong) attitudes towards HPV 
screening that are rather related to patient-oriented health care than the clinical test performance.  
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3.3.3 Extraction of Data 

The following data were extracted and tabulated: 

o Study characteristics (author, year of publication, study design (qualitative, quantitative 

[observational or interventional], or mixed methods studies (including both qualitative and 

quantitative data), start and end of study, sample size; 

o Geographical setting; 

o Description of the screening population, e.g. age, screening history, history of positive findings, 

ethnicity, relationship status;  

o Data collection methods, i.e., methods used to elicit women’s preferences (e.g. using interviews, 

focus groups, surveys);  

o Phenomena of interest (outcome); 

o In addition to the researchers’ findings, original data excerpts (participant quotes) were 

extracted to illustrate or communicate specific findings.  

Data from each study was extracted by two reviewers (JN, CS) independently. Disagreements were 

resolved through discussion until consensus was reached. 

3.3.4 Quality Assessment 

We appraised the risk of bias and applicability of the results of included studies using the Mixed 

Methods Appraisal Tool (MMAT) for Evaluating Primary Research Studies which allows the quality of 

qualitative, quantitative and mixed methods studies to be critically appraised.51 52 Two reviewers (JN, 

CS) assessed study quality. Disagreements were resolved through discussion until consensus was 

reached. 

3.3.5 Synthesis of Findings 

Data on women’s attitudes towards HPV testing were descriptively summarised and analysed using 

thematic synthesis. Text sections of all studies (including descriptions of themes and categories 

offered by the study authors as well as exemplary comments by study participants) were coded. 

Similar codes were then grouped and new categories were formed. Each category was finally 

described based on the findings of the primary studies.53 This approach allowed considering the data 

in the context of the specific research question(s) of this review and allowed an inter-study 

interpretation that went beyond what was presented in the individual articles. 
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3.4 Methods of the Health Economic Assessment 

The health economic assessment (economic review) is based on a systematic review including an 

evaluation of the applicability of the results to the Swiss setting. The same inclusion and exclusion 

criteria for the population, screening tests and strategies, and the setting as described in the 

methods of the clinical assessment were applied (section 3.2).  

3.4.1 Outcomes 

The following outcomes were considered: 

o Costs per Life Year (LY) gained; 

o Costs per Quality Adjusted Life Year (QALY) gained; 

o Costs of different HPV-based screening strategies; 

o Costs of different cytology-based screening strategies. 

If possible, outcome data were stratified after women’s age and the vaccination status. 

3.4.2 Study Types  

We considered all types of economic evaluations including full economic evaluations (i.e., cost-

benefit analysis, cost-effectiveness analysis and cost-utility analysis), partial economic evaluations 

and single effectiveness studies (e.g. randomised trials, non-randomised studies including 

observational studies) reporting a full-scale incremental cost-effectiveness analysis (ideally, but not 

necessarily with an endpoint of costs per QALY gained or costs per LY gained).54 

3.4.3 Time Horizon  

We considered different time horizons of the modelling approaches with both the short- and long 

term (ideally life-long) impact of different HPV screening strategies (including different screening test 

and screening intervals) on the expectation of life and quality of life.  

Data Extraction  

We extracted the following data from eligible economic evaluations studies: 

o Study characteristics, e.g. author, year of publication, study design, follow-up time; 

o Setting, e.g. geographical and organizational setting;  

o Characteristics of the participants, e.g. age, vaccination status; 

o Characteristics of the intervention (indextest), e.g. details on the screening strategy, 

screening interval; 

o Characteristics of the comparator, e.g. details on the screening strategy, screening interval;  



Methods   
Cervical Cancer Screening  Version 1.2 
 

19 

o Outcome measures, e.g. different cost types/data, costs per QALY, LY, incremental cost-

effectiveness ratio (ICER);  

o Type and method of the cost-effectiveness model; 

o Cost year, discount rate; 

o Time horizon for costs and effects. 

3.4.4 Quality Assessment / Applicability / Transferability  

Before conducting the quality assessment, the included health economics studies were classified by 

study design. Studies were then assessed using the methods recommended by the Campbell and 

Cochrane Economic Methods Group54; i.e., critical appraisal of the methodological quality of the 

economic modelling studies were conducted using the “Phillips checklist”.55 56 The “Evers checklist” 

was used to inform appraisal of the methodological quality of economic evaluations not applying 

economic modelling.57 The quality of reporting of the identified health economic studies was 

assessed using the Consolidated Health Economic Evaluation Reporting Standards (CHEERS) 24-item 

checklist.58 Two reviewers (KK, PH) assessed study quality. Disagreement was solved in discussion 

with a third reviewer. We summarised in a comparative way the available study data considering 

characteristics such as study design, location, setting, population and subpopulations (e.g. 

considering age, vaccination status and others, if possible), different HPV screening strategies, the 

methodological quality, and outcomes including their results. 

The applicability of the results to Switzerland was evaluated considering the Criteria of the European 

network for Health Technology Assessment (EUnetHTA) HTA adaptation toolkit. In detail, studies 

were graded for comparability with Switzerland using the following criteria: inpatient costs (adapted 

according to the method of Moses et al. 2019),59 outpatient costs (adapted according to the method 

of Moses et al. 2019),59 life expectancy and cervical cancer incidence. 

3.4.5 Budget-Impact Analysis 

Based on recent data from Santésuisse, the financial impact of adopting new screening tests and 

strategies were evaluated. In detail, the costs of the current cervical cancer screening strategy in 

Switzerland were determined. Furthermore, the costs of hypothetical shifts towards cotesting (HPV 

test combined with cytology) or primary HPV testing (HPV test with cytology triage) were calculated. 

Finally, the impact of an organized cervical cancer screening program (which would include the 

invitation at set intervals of eligible women to participate in screening) and/or changes towards a five 

year screening interval were outlined.  
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4 Results of the Clinical Assessment 

4.1 Results of the Literature Searches 

The electronic database searches were carried out in November 2019 and identified 12,709 citations, 

including 5,551 duplicates (Table 1). Among the 7,158 unique records screened, 418 were considered 

for full-text screening. Of these, 15 (ten randomised trials, five non-randomised studies) 

corresponding to 38 publications were eligible for inclusion (full references in Appendix A1.1).  

o Ten randomised trials including one protocol (CITRUS 2017): SWEDESCREEN 200960-62, NTCC I 

201063-69, NTCC II 201063-69f, Public Health 201270-75, POBASCAM 201276-78, ARTISTIC 201479-84, 

CITRUS 201785, COMPASS 201786 87, RHP 201788, HPV FOCAL 201889-92 

o Five non-randomised studies: Veijalainen 201693, Veijalainen 201994, Andreassen 201995, Rebolj 

201996, HPV SCREEN 202097  

Table 1. Results of the database searches. 

Database Number of references 
Medline 5,389 
Cochrane Library 482 
Web of Science Core Collection 4,246 
BIOSIS [Web of Science] 2,592 
  
Total 12,709 
Duplicates*  5,551 
Total after removing duplicates 7,158 

*Automatically identified by deduplication 5,514 (via Endnote) and 37 (via Covidence) 

 

Furthermore, we identified two entries for screening trials in clinicaltrials.gov. One entry refers to the 

long-term follow-up (extension trial) of HPV FOCAL,98 the other one is an ongoing screening trial 

conducted in Poland (HIPPOPROJECT).99 Taking into account that the HPV FOCAL extension trial is not 

yet recruiting and the other trial is conducted in a country not meeting the inclusion criteria, these 

trials are not further considered in the current HTA. 

                                                           
f The NTCC trial from Italy included two separate recruitment phases (I and II) and applied different 
interventions (index tests) in the two phases. Phase I compared HPV testing and cytology against cytology 
alone whereas phase II compared HPV testing alone against cytology alone. The trial authors considered the 
two phases to be statistically homogeneous and did not differ between interventions. For the purpose of the 
current HTA, the two phases of the NTCC trial were considered to be clinically heterogeneous because the 
index tests differed (cotesting [HPV test and cytology] and primary HPV testing) and were, therefore, included 
as separate studies (referred to as NTCC I and NTCC II). 
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Figure 1. PRISMA flow chart (clinical assessment). 

*7,158 individual references were merged to 7,025 known trials/studies (by the authors of the HTA).  

**Either no HPV test included or trial focus on clinician-collected sample vs self-sampling.  

Search in bibliographic databases 
Date of last search: Nov 2019 

n=12,709 

Exclusion: duplicates 
n=5,551 

Total number to screen 
n=7,158 references / 7,025 trials/studies* 

Exclusion: not relevant 
(according to title / abstract) 

n=6,619  

Potentially relevant  
n=406  

Exclusion: full text not relevant 
n=392 

n=123  Cost-effectiveness  
n=  87   Background  
n=  73   Systematic Review, HTA, guideline  
n=  36   No comparison group  
n=    3   Wrong comparison**  
n=  14   Selective population  
n=  21   Outcome: diagnostic  test accuracy 
n=  17   Outcome: preferences  
n=  11   Outcome: screening coverage  
n=    5   East European countries or China   
n=    2   Duplicates  

Relevant n=15  

Cotesting (HPV Test and Cytology) vs Cytology 
Randomised trials: n=5 / Non-randomised studies: n=0 

Primary HPV Testing vs Cytology 
Randomised trials: n=5 / Non-randomised studies: n=5  

Additionally included: 
non-randomised study, 

identified by search alerts 
n=1 
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4.2 Randomised Trials 

4.2.1 Key Characteristics 

The identified randomised trials aimed to compare the relative effectiveness of different screening 

methods. Except for the Australian COMPASS, the trials were conducted in the context of an ongoing 

routinely running organised national screening program. COMPASS was acting as a sentinel 

experience of primary HPV screening prior to the national screening program transition.  

According to the protocol of this HTA the results are presented according to the screening strategy 

applied in the trials (i) cotesting (HPV test combined with cytology) compared with cytology-based 

testing or (ii) primary HPV testing (HPV alone or with cytology triage of positive cases) compared with 

cytology-based testing. 

4.2.1.1 Cotesting (HPV Test and Cytology) 

Five randomised trials (including one protocol [CITRUS]) compared cotesting (i.e., HPV test and 

cytology) with cytology-based screening (cytology alone in all trials). While all of the completed trials 

had been conducted in Europe (Italy [NTCC I], Sweden [SWEDESCREEN], Netherlands [POBASCAM], 

United Kingdom [ARTISTIC]), the ongoing trial is carried out in Japan [CITRUS]. In total, 127,717 

women were included across the completed trials. The number of women per trial ranged from 

12,527 in SWEDESCREEN up to 45,174 in NTCC I. The women’s age varied between 20 and 64 across 

most trials. SWEDESCREEN included a restricted group of women between the ages of 32 and 38 and 

ARTISTIC was the only trial that included participants younger than 25 years of age.  

4.2.1.2 Primary HPV Testing 

Five randomised trials compared primary HPV testing (without cytology [NTCC II] or with cytology 

triage [performed in the remaining trials]) with cytology-based screening. Three of the trials were 

conducted in Europe (Italy [NTCC II], Finland [Public Health trial], and Sweden [RHP trial]), one in 

Australia [COMPASS] and one in Canada [HPV FOCAL]. In total, 319,388 women were included across 

those trials. The number of women per trial ranged from 5,006 in COMPASS to 203,425 in the Finnish 

Public Health trial. In all but one trial (RHP) the screened women were between 25 and 65 years of 

age. The RHP trial from Sweden focused on a restricted group of older women aged between 56 and 

60 years.  
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4.2.2 Screening Strategies 

4.2.2.1 Cotesting (HPV Test and Cytology) 

Screening tests: HPV testing as intervention was performed using the HC2 system in two (NTCC I, 

ARTISTIC) and general primer (GP5+/6+) polymerase chain reaction in the remaining two completed 

trials (SWEDESCREEN, POBASCAM). The HPV tests were either combined with liquid-based cytology 

(NTCC I, ARTISTIC) or conventional cytology (SWEDESCREEN, POBASCAM) and compared with 

cytology alone.  

Screening rounds: The interval between HPV screening rounds was three years (SWEDESCREEN, 

NTCC I) or five years (POBASCAM) for those trials with two screening rounds. ARTISTIC was the only 

trial with three screening rounds and a screening interval of three years. Although POBASCAM 

reported two screening rounds, only data from the first round were analysed. In the second 

screening round at five years, all women received HPV testing and conventional cytology as a 

combined test which merged the two groups into a single one. Taking into account that the main 

objective of this HTA is to compare the effectiveness of HPV testing with cytology testing, the 

absence of a valid comparator cannot provide data that are relevant to the objective of this HTA. 

Further details regarding follow-up and criteria for colposcopy are presented in Table 2A. 

4.2.2.2 Primary HPV Testing  

Screening tests: One trial (NTCC II) compared HPV testing alone with conventional cytology alone. 

The remaining trials compared HPV with cytology triage (of positive cases) against cytology alone 

(Public Health) or cytology with HPV triage (COMPASS, RHP, HPV FOCAL). HPV testing as intervention 

was performed using the HC2 system in three trials (NTCC II, Public Health, HPV Focal), the RHP trial 

used the Cobas 4800, and COMPASS used both the HC2 and the Cobas 4800.  

Screening rounds: The interval between HPV screening rounds was three years (NTCC II) or four 

years (HPV FOCAL) for those trials with two screening rounds. The maximum follow-up period for the 

trials with a single round was three (RHP trial) and five years (Public Health trial, COMPASS), 

respectively. Similar to POBASCAM (see above), women in HPV Focal received HPV testing and 

cytology as a combined test which merged the two groups into a single group at the second 

screening round, excluding a relevant comparison for the objective of this HTA. Further details 

regarding follow-up and criteria for colposcopy are presented in Table 2B.  
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Table 2. Key characteristics of randomised trials. 

A. Cotesting (HPV test combined with cytology) vs cytology-based screening. 

Trial Trial Sites Country / 
Recruitment N - Women Ages, y Screening Strategy at Entry  Screening Rounds 

(Interval, y) * 
Max 
Follow-up, yꝉ Criteria for Colposcopy (with biopsy when indicated) 

SWEDESCREEN 
2009 5 cities Sweden 

05/97-12/00 12 527 32-38 

HPV (GP5+/6+ PCR) + conventional 
cytology 
 
Conventional cytology 

2(3) Mean: 4.1 

ASCUS+ / if HPV+  repeat after 1 y, if HPV+ again  cytology 
 
ASCUS+ or retest; differed between sides 

         

NTCC I 
2010 9 Italy 

02/02-12/04 45 174 25-60 

HPV (HC2) + LBC  
 
Conventional cytology 

2 (3) 6  

ASCUS+ (all ages) or HPV+ in ≥35 y / if HPV+ (<35 y) retest at 1 y 
 if HPV+ or ASCUS+ colposcopy 
 
LSIL+ or ASCUS+ (differed between sides) 

         

POBASCAM 
2012 5 Netherlands 

01/99-09/02 44 938 29-56 

HPV (GP5+/6+ PCR) + conventional 
cytology 
 
Conventional cytology  

2° (5) 9 

HSIL / if HPV+ or LSIL+ or ASCUS+  retest at 0.5 and 1.5 y 
 
HSIL / if LSIL+ or ASCUS+  retest 

         

ARTISTIC  
2014 

>127 GPs/FPCs 
randomisation 3:1 

UK  
(Greater Manchester) 

07/01-09/07 
25 078 20-64 

HPV (HC2) (result revealed) + LBC  
 
HPV (HC2) (result concealed) + LBC  

3 (3) 6 

HSIL or ASCUS+ or LSIL+ / if HPV+ and LBC-  retest at 1 y, if HPV+ 
again  immediate colposcopy or LBC retest at 1 y  
 
HSIL or ASCUS+ or LSIL+ 

         

CITRUS  
2017 
Trial Protocol  

45 in 2 cities Japan  
06/12-03/15 18 402 30-64 

HPV (Cervista) + LBC 
 
LBC + HPV Triage (Cervista) 1 (-) 6 

ASCUS+ and HPV±, ASCUS and HPV+ / if ASCUS and HPV-  
cytology after 1 y, if ASCUS+  colposcopy 
 
ASCUS+, ASCUS and HPV+ / if ASCUS and HPV-  cytology after 1 
y, if ASCUS+  colposcopy 

SWEDESCREEN: Some differences between trial sites; in Stockholm, all women with an abnormal Pap smear (defined as ASCUS+ were immediately referred for colposcopy, whereas in the other cities, a repeat Pap test was an 
option. Start of follow-up: at the 1st test taken at recruitment. End of follow-up: at the 1st histologically confirmed diagnosis of CIN2+ or CIN3+, the last registered sampling date, or at 13 y of follow-up, whichever came first. 
Elfstrom 2014100 reports data for 13 y of follow-up, representing 4 screening rounds to assess longitudinal risks for development of CIN2+ and CIN3+. However, incidence data for relevant outcomes were not available for this 
follow-up time and attempts to contact the trial authors to obtain the relevant data were not successful. 
°POBASCAM: In the 2nd screening round all women (in both groups) received HPV testing and cytology. Therefore, these data were not considered in this HTA (section 4 2.2 [cotesting, screening rounds]). Women assigned to the 
intervention group were advised at baseline as follows: Women with HSIL were immediately referred to colposcopy (irrespective of the HPV DNA result). Repeat testing after 0.5 and 1.5 y was advised to women with normal 
cytological results and a positive HPV test, and to women with ASCUS or LSIL. At 0.5 y: ASCUS+ and HPV DNA+, or HSIL => colposcopy; if the second repeat smear at 1.5 y was HPV DNA+ or cytological results were HSIL => 
colposcopy. Women with ASCUS or LSIL and HPV DNA- at 1.5 y were recalled at the subsequent screening round.  
ARTISTIC: All women with abnormal cytology were managed identically in both arms according to the national guideline for the English cervical screening program (with the only exception that in round 2 women were referred 
to colposcopy after 2 instead of 3 borderline cytology results), i.e. “(I) after 3 consecutive inadequate samples; (II) after 3 consecutive borderline smears; (III) after an initial borderline or mildly dyskaryotic smear followed by 
another with mild one or worse; or (IV) following a single smear showing moderate dyskaryosis or worse”. HPV+ women with normal cytology in the revealed arm were offered colposcopy at 1 y if they were still HPV+ and again 
at 2 y if they chose not to have colposcopy at 1 y. Prior to the 3rd round trial extension, the protocol was modified to provide exit colposcopy for women in the revealed arm who were persistently HPV+ and LBC- after round 2 
testing, to provide information on the detection of high-grade disease by HPV testing over 2 screening rounds.  

  

https://www.bmj.com/content/348/bmj.g130
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B. Primary HPV testing (HPV test alone or with cytology triage) vs cytology-based screening. 

Trial  Trial Sites Country / 
Recruitment N - Women  Ages, y Screening Strategy at Entry  Screening Rounds 

(Interval, y)*  
Max 

Follow-up, yꝉ 
Criteria for Colposcopy (with biopsy when indicated) 

NTCC II 
2010 9 Italy 

02/02-12/04 49 196 25-60 
HPV (HC2) alone 
 
Conventional cytology only 

2 (3) 7 
HPV+ (at 1pg/mL)  
 
LSIL+ or ASCUS+ (differed between centers) 

 

Public Health 
2012 2 Finland 

01/03-01/07 203 425 25-65 
HPV (HC2) with conventional cytology triage 
 
Conventional cytology only 

1 (-) 5 
HPV+ and Papanicolaou III to V or LSIL+ 
 
Papanicolaou III to V or LSIL+ 

 

COMPASS 
2017 47 Australia 

10/13-11/14 5 006 25-64 
HPV (HC2, Cobas 4800) with LBC triage 
 
LBC with HPV triage 

1 (-) 
5 

 
2.5 

HPV16/18+, other HPV+ with ASC-H/HSIL  
 
ASC-H/HSIL, ASCUS/LSIL with HPV16/18+ 

 

RHP 
2017 60  Sweden  

01/12-05/14 42 752 56-60 

HPV (Cobas 4800) with LBC triage 
 
 
Conventional cytology with HPV triage  

1 (-) 3 

HPV+ or ASCUS or LSIL (CIN1) 
if HPV+ or cytology+ HPV retest if HPV+  colposcopy 
 
ASCUS or LSIL (CIN1) HPV triage  
if HPV+ colposcopy; if HPV- retest at 1 y (cytology) 

 

HPV FOCAL 
2018 224  Canada 

01/08-05/12 19 009 25-65 

HPV (HC2) with LBC triage 
 
 
LBC with HPV triage 

2° (4) 
 
 

3° (2) 
4 

ASCUS+ 
if HPV+ and LBC-  retest at 1 y if HPV+ or ASCUS+ 
colposcopy 
 
ASCUS and HPV+, or ASCUS+  
if ASCUS+ and HPV- retest at 1 y  if ASCUS+  colposcopy  

NTCC II: There were some differences between trial centers concerning referral for colposcopy; in 2 centers cytology was repeated when ASCUS+. Of note, the NTCC trial included 2 separate recruitment phases (I and II) and 
applied different interventions. Phase I compared HPV testing + cytology against cytology alone whereas phase II compared HPV testing alone against cytology alone. 
Public Health trial: First results for a smaller screening population were reported in the publication of Anttila et al. 201073. We did not present these data separately because this population would overlap with the current 
population. Maximum follow-up was 5 y, mean follow-up was 3.6 y. 
COMPASS: Cobas 4800 was used for the initial 3,104 (78%) of the total 4,003 HPV-screened women and HC2 was used for the remaining women; this trial also evaluates HPV testing with DSC triage. The current HTA includes only 
the HPV with LBC triage arm as LBC triage is also commonly used in the other trials. Randomisation was 1 (HPV):1 (HPV):2 (cytology). 
RHP trial: Number randomised refers to those invited to their screening appointment in the previous year; trial was conducted in the Stockholm/ Gotland region. 
°HPV FOCAL: In the 2nd screening round (i.e., at 4 y exit screening) all women (in both groups) received HPV testing and cytology. Therefore, these data were not considered in this HTA (section 4.2.2 [primary HPV testing, 
screening rounds]). In other words, participants randomised to HPV-based screening with negative test results were recalled at 4 y for exit with HPV and LBC testing and participants in the primary LBC group with negative test 
results were asked to return at 2 y for repeat testing with LBC (in accordance with the screening guidelines in British Columbia); if LBC results were negative at this 2 y screen, participants were asked to return at 4 y for exit with 
HPV and LBC testing.  

Abbreviations are explained in the Table of Abbreviations. 
* Screening rounds including baseline screening. 
ꝉ Maximum follow-up after baseline screening. 
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4.2.3 Effectiveness  

Some trials included beside first screening round data also second (ARTISTIC, SWEDESCREEN, NTCC I, 

[cotesting]; NTCC II [primary HPV testing]) or third (ARTISTIC) round data. Screening rounds were 

analysed individually as well as cumulatively over all screening rounds. 

4.2.3.1 Cotesting (HPV Test and Cytology) 

Incidence of precursor lesions of cervical cancer  

The (pooled) estimates for CIN2+ and CIN3+ for different screening rounds and ages are shown in 

Figure 2A and 2B respectively, while the data for CIN2 and CIN3 are displayed in Appendix 5.  

First screening round 

Our results for the first screening round showed that more precursor lesions of cervical cancer were 

detected in women undergoing HPV testing combined with cytology as compared with those 

receiving cytology-based screening (e.g. RRCIN3+ 1.2, 95%-CI 1.0-1.3, I²=16% and RRCIN2+ 1.4, 95%-CI 1.1-

1.8, I²=77%g respectively; four trials, 122,916 women [all ages]). In other words, women who 

received cotesting were between 0 and 30% (12 and 76%) more likely to show CIN3+ (CIN2+) as 

compared with those receiving cytology-based screening. These observations were similar across all 

stages of precursor lesions and age groups. The magnitude of the effect, however, varied and the 

effects were not necessarily statistically significant. 

Second screening round 

In contrast, data from the second screening round indicated that women who received cotesting 

were less likely to show precursor lesions of cervical cancer compared to women undergoing 

cytology-based screening. For example, the risk under HPV screening was reduced up to 52% (43%) 

for CIN3+ (CIN2+) as compared to cytology-based screening (RRCIN3+ 0.7, 95%-CI 0.5-1.0, I²=0% and 

RRCIN2+ 0.7, 95%-CI 0.6-1.0, I²=0% respectively; three trials, 72,740 (CIN3+) and 72,550 (CIN2+) women 

[all ages]). 

Third screening round 

Results from the third screening round (ARTISTIC) showed no difference in the detection of CIN3+ 

and CIN2+ between women undergoing combined HPV screening as compared with those receiving 

cytology-based screening (RRCIN3+ 1.0, 95%-CI 0.4-2.1 and RRCIN2+ 1.1, 95%-CI 0.6-2.0 respectively; 

8,873 women [all ages]).  

  

                                                           
g Although the effects of the trials included in the meta-analyses indicate the same direction, the effects are 
more or less pronounced and the 95%-CI do not necessarily overlap leading to a high I² (section 4.4). 
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Cumulative data over all screening rounds 

Cumulative data over the first and second screening round showed that more CIN2 and CIN2+ lesions 

were detected in women undergoing combined HPV screening as compared with those receiving 

cytology-based screening (RRCIN2 1.6, 95%-CI 1.2-2.2, I²=65% and RRCIN2+ 1.3, 95%-CI 1.0-1.7, I²=80%h, 

respectively; three trials, 82,811 women [all ages]). This observation was consistent across all age 

groups. Regarding CIN3+ lesions, women over 34 years of age receiving cotesting were between 10 

and 150% more likely to show CIN3+ as compared with those receiving cytology-based screening (RR 

1.6, 95%-CI 1.1-2.5, one trial [NTCC I], 33,364 women [>34 years]) while for younger women (≤ 34 

years) no significant differences between the two screening strategies were detected (RR 1.0, 95%-CI 

0.6-1.7). The cumulative data of ARTISTIC (over three screening rounds) showed no difference in the 

detection of CIN3+ and CIN2+ between the two screening approaches (RRCIN3+ 0.9, 95%-CI 0.7-1.1 and 

RRCIN2+ 1.1, 95%-CI 0.9-1.3 respectively, 24,510 women [all ages]).   

 

Incidence of cervical cancer 

The (pooled) estimates for different screening rounds and ages are shown in Figure 2C. 

First screening round 

The risk for women diagnosed with cervical cancer was comparable between the screening strategies 

(RR 0.6, 95%-CI 0.2-1.9, I²=59%, four trials, 122,316 women [all ages]). POBASCAM (the only trial 

reporting age stratified data) observed that in women aged between 35 and 56 years, the risk to be 

diagnosed with cervical cancer was increased when screened with HPV and cytology compared with 

cytology alone (RR 2.5, 95%-CI 0.8-8.0, 33,838 women), while in younger women (aged between 29 

and 34 years), no difference between the screening strategies was detected.  

Second screening round 

The effect estimate in the second screening round was similar to the estimate reported in the first 

round (RR 0.4, 95%-CI 0.1-2.2, I²=25%, three trials, 72,302 women [all ages]). Age stratified data were 

not available. 

Cumulative data over all screening rounds 

Cumulative data over both screening rounds showed that combined HPV testing compared to 

cytology testing reduced the risk to be diagnosed with cervical cancer between 13% and 90% (RR 0.3, 

95%-CI 0.1-0.9, I²=31, three trials, 82,211 women [all ages]).  

  

                                                           
h Although the effects of the trials included in the meta-analyses indicate the same direction, the effects are 
more or less pronounced and the 95%-CI do not necessarily overlap leading to a high I² (section 4.4). 
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Colposcopy referrals 

One trial reported the number of women referred to diagnostic colposcopy (with biopsy when 

indicated; SWEDESCREEN) at the first screening (Figure 2D). In the group receiving HPV testing and 

cytology, 1.9% (119/6,257) women were referred compared to 1.8% (111/6,270) in the cytology 

alone group (RR 1.1, 95%-CI 0.8-1.4, 12,527 women aged between 32 and 38 years).  

 

Treatment referrals  

The (pooled) estimates for different screening rounds and ages are shown in Figure 2E. 

First screening round 

Results showed that more women undergoing combined HPV screening were referred for treatment 

(defined as ablative treatment in women with CIN2+ [NTCC I], colposcopic treatment [ARTISTIC] and 

treatment after the current guideline101 for CIN2+ [POBASCAM]) as compared with women 

undergoing cytology-based screening (RR 1.4, 95%-CI 1.0-1.8, I²=86%i, three trials, 110,389 women 

[all ages]). These observations were similar across all age groups, but the magnitude of the effect 

varied and the effects were not necessarily significant. 

Second screening round 

In contrast, data from the second screening round indicated that women undergoing cotesting were 

less likely to be referred for treatment compared to women undergoing cytology-based screening. 

The effects were similar among the age groups, but not necessarily statistically significant (RR 0.8, 

95%-CI 0.6-1.2, I²=0%, two trials, 58,653 women [all ages]).  

Cumulative data over all screening rounds 

Cumulative data over the first and second screening round showed that more women receiving HPV 

and cytology as compared with those receiving cytology-based screening were referred for treatment 

(RR 1.3, 95%-CI 0.9-2.0, I²=91%, two trials, 70,284 women [all ages]). This observation was consistent 

across all age groups: RR 1.7, 95%-CI 1.2-2.4, one trial (NTCC I), 11,810 women ≤ 34 years and RR 1.7, 

95%-CI 1.3-2.3, one trial (NTCC I), 33,364 women > 34 years respectively. 

  

                                                           
i Although the effects of the trials included in the meta-analyses indicate the same direction, the effects are 
more or less pronounced and the 95%-CI do not necessarily overlap leading to a high I² (section 4.4). 
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A. Incidence of Cervical Intraepithelial Neoplasia (CIN2+) 

First screening CIN2+ 

 
 
Second screening CIN2+ 

 
 
Third screening CIN2+ 
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Cumulative data over two screening rounds CIN2+ 

 
 
Cumulative data over three screening rounds CIN2+ 

 
 
 
 
B. Incidence of Cervical Intraepithelial Neoplasia CIN3+ 

First screening CIN3+ 
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Second screening CIN3+ 

 
 
Third screening CIN3+ 

 
 
Cumulative data over two screening rounds CIN3+ 

 
 
Cumulative data over three screening rounds CIN3+ 
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C. Incidence of Cervical Cancer 

First screening 

 
 
Second screening 

 
 
Cumulative data over two screening rounds 

 
 

 

D. Colposcopy Referrals 

First screening 
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E. Treatment Referrals 

First screening 

 
 

Second screening 

 
 

Cumulative data over two screening rounds 

 
Details regarding the risk of bias items are presented in section 4.2.5. Abbreviations are explained in the Table of Abbreviations. 

Figure 2. Effectiveness of HPV-based screening (cotesting), randomised trials.  
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4.2.3.2 Primary HPV Testing 

Incidence of precursor lesions of cervical cancer  

The (pooled) estimates for CIN2+ and CIN3+ for different screening rounds and ages are shown in 

Figure 3A and 3B respectively, while the corresponding data for CIN2 and CIN3 are displayed in 

Appendix 5.  

First screening round 

The results of the first screening round showed that more precursor lesions of cervical cancer were 

detected in women (regardless of age) undergoing primary HPV testing as compared with those 

receiving cytology-based screening (e.g. RRCIN3+ 1.8, 95%-CI 1.2-2.8, I²=77% and RRCIN2+ 1.8, 95%-CI 1.2-

2.7, I²=87% respectivelyj, five trials, 317,308 women [all ages]). In other words, women who received 

primary HPV testing were between 20 and 180 (170)% more likely to show CIN3+ (CIN2+), as 

compared with those receiving cytology-based screening. These observations were similar across all 

stages of precursor lesions and age groups. Excluding the RHP trial focusing on older women aged 

between 56 and 60 years had neither impact on the effect estimates nor contributed to reduce 

heterogeneity.  

Second screening round 

Data for the second screening round were only available from NTCC II. Similar to the results 

addressing cotesting (see above), women who received HPV testing were less likely to show 

precursor lesions of cervical cancer compared to women undergoing cytology. The risk under HPV 

testing was reduced between 32 and 90% (33 and 82%) for CIN3+ (CIN2+) as compared to cytology 

alone (RRCIN3+ 0.3, 95%-CI 0.1-0.7 and RRCIN2+ 0.4, 95%-CI 0.2-0.7 respectively, one trial [NTCC II], 

48,350 women [all ages]). These observations were similar across age groups.  

Cumulative data over all screening rounds 

Cumulative data over the first and second screening round showed that more CIN lesions were 

detected in women undergoing HPV testing alone as compared with those receiving cytology alone 

(RRCIN3+ 1.9, 95%-CI 1.4-2.7, RRCIN2+ 2.1, 95%-CI 1.7-2.7, RRCIN2 2.3, 95%-CI 1.7-3.2, one trial [NTCC II], 

49,196 women [all ages]). This observation was consistent across age groups.  

  

                                                           
j Although the effects of the trials included in the meta-analyses indicate the same direction, the effects are 
more or less pronounced and the 95%-CI do not necessarily overlap leading to a high I² (section 4.4). 
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Incidence of cervical cancer 

The (pooled) estimates for different screening rounds and ages are shown in Figure 3C. 

First screening round 

The risk for women diagnosed with cervical cancer showed no difference between women screened 

with primary HPV testing compared to cytology testing (RR 0.9, 95%-CI 0.6-1.4, I²=0%, four trials, 

298,360 women [all ages]). The Public Health trial (the only trial reporting data for younger women 

separately) indicated a lower risk to be diagnosed with cervical cancer when screened with HPV 

testing and cytology triage in comparison to cytology alone in women aged between 25 and 34 years 

(RR 0.2, 95%-CI 0.0-1.4, one trial, 40,915 women), while in women aged between 35 and 65 years, no 

difference between the screening methods was detected. 

Second screening round 

In NTCC II no cervical cancer cases were detected using HPV testing alone while three cases were 

detected in the cytology alone group (RR 0.2, 95%-CI 0.0-2.8, one trial, 48,350 women [all ages]). Age 

stratified data were not available. 

Cumulative data over all screening rounds 

Cumulative data over both screening rounds showed no difference between the two screening 

approaches (RR 1.0, 95%-CI 0.3-3.4, one trial [NTCC II], 49,196 women [all ages]).  

 

Colposcopy referrals  

The pooled estimate for the first screening round showed that more women (regardless of age) 

undergoing primary HPV testing were referred for colposcopy (with biopsy when indicated) as 

compared with those receiving cytology-based screening (RR 1.4, 95%-CI 0.9-2.0, I²=94%k, four trials, 

268,112 women [all ages], Figure 3D). The Public Health trial observed that women aged between 25 

and 34 years receiving HPV testing with cytology triage were between 15 and 64% more likely to be 

referred for colposcopy (with biopsy when indicated), as compared with those receiving cytology 

alone. No difference in the referral rate was observed in women at 35 years of age or older (RR 1.0, 

95%-CI 0.8-1.2, I²=31%, two trials, 205,262 women).  

  

                                                           
k Although the effects of the trials included in the meta-analyses indicate the same direction, the effects are 
more or less pronounced and the 95%-CI do not necessarily overlap leading to a high I² (section 4.4). 
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Treatment referrals  

The (pooled) estimates for different screening rounds and ages are shown in Figure 3E. 

First screening round 

Treatment data (defined as ablative treatment in women with CIN2+ [NTCC I], and treatment 

according to the Australian National Cervical Screening Program guidelines [not further defined] in 

women with CIN2+ or adenocarcinoma in situ [COMPASS]) showed that more women undergoing 

primary HPV screening were referred for treatment as compared with women undergoing cytology-

based screening (RR 3.6, 95%-CI 1.5-8.5, I²=28%, two trials, 52,183 women [all ages]). These 

observations were similar across the two age groups (data available from one trial [NTCC II]). The 

magnitude of the effect, however, slightly varied. 

Second screening round 

In contrast, data from the second screening round (data available from one trial [NTCC II]) indicated 

that women undergoing HPV testing alone were less likely to be referred for treatment compared to 

women undergoing cytology testing. The risk reduction for treatment referrals ranged between 33 

and 82%.  

Cumulative data over all screening rounds 

Cumulative data over the first and second screening round showed that more women undergoing 

HPV testing alone as compared with those receiving cytology testing were referred for treatment (RR 

2.1, 95%-CI 1.7-2.7, one trial [NTCC II], 49,196 women [all ages]) Again, this observation was 

consistent across all age groups.  
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A. Incidence of Cervical Intraepithelial Neoplasia CIN2+ 

First screening CIN2+ 

 
 
First screening (without RHP trial focusing on women aged between 56 and 60 years) CIN2+ 

 
 
Second screening CIN2+ 

 
 
Cumulative data over two screening rounds CIN2+ 
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B. Incidence of Cervical Intraepithelial Neoplasia CIN3+ 

First screening CIN3+ 

 
 
First screening (without RHP trial focusing on women aged between 56 and 60 years) CIN3+ 

 
 
Second screening CIN3+ 

 
 
Cumulative data over two screening rounds CIN3+ 
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C. Incidence of Cervical Cancer 

First screening 

 
 
First screening (without RHP trial focusing on women aged between 56 and 60 years) 

 
 
Second screening 

 
 
Cumulative data over two screening rounds 
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D. Colposcopy Referrals 

First screening  

 
 
First screening (without RHP trial focusing on women aged between 56 and 60 years) 
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E. Treatment Referrals 

First screening 

 
 
Second screening 

 
 
Cumulative data after two screening rounds 

 

 

 

Details regarding the risk of bias items are presented in section 4.2.5. Abbreviations are explained in the Table of Abbreviations. 

Figure 3. Effectiveness of HPV-based screening (primary HPV testing), randomised trials. 
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4.2.4 Harms 

4.2.4.1 Cotesting (HPV Test and Cytology) 

ARTISTIC was the only trial reporting screening-related harms (i.e., psychological distress associated 

with cervical cancer screening) using the General Health Questionnaire (GHQ-28).80 This trial showed 

that there was almost no difference in the proportion of participants with a GHQ-28 score ≥4 

between women screened by HPV testing and cytology compared to those screened by cytology 

only: 37.6% of women (223/593) in the cotesting group versus 38.3% (717/1872) in the cytology 

group (RR 1.0, 95%-CI 0.9-1.1, one trial, 2,465 women [all ages], Figure 4). 

 

 
 
Details regarding the risk of bias items are presented in section 4.2.5. Abbreviations are explained in the Table of Abbreviations. 

Figure 4. Screening-related harms (cotesting), randomised trials. 

 

 

4.2.4.2 Primary HPV Testing  

Two trials evaluated screening-related harms. In the Swedish RHP trial no events were observed and 

in COMPASS two events (one in each screening arm) occurred which were related to the 

communication of screening results (RR 0.5, 95%-CI 0.0-8.0, one trial 2,987 women [all ages], Figure 

5). Serious adverse events were not reported.  

 

 

 

Details regarding the risk of bias items are presented in section 4.2.5. Abbreviations are explained in the Table of Abbreviations. 

Figure 5. Screening-related harms (primary HPV testing), randomised trials. 
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4.2.5 Risk of Bias 

The risk of bias summary for each trial across all outcomes is displayed in Figure 6; the risk of bias 

graph presenting the author’s judgment for each bias item as percentage across all trials is displayed 

in Figure 7. Overall, most trials reported sufficient detail about the randomisation process (presented 

in the first two bias items), with allocation concealment being guaranteed in six trials out of nine 

trials. However, blinding (presented in column three and four) was often a critical issue. Due to the 

nature of these trials comparing different screening test strategies including complex diagnostic 

pathways (i.e., the clinical management of women differed according to the test result received 

[Table 2]), the risk (particularly for performance bias) is often inevitably high in all trials making such 

comparisons. Although some trials ─partly─ described that the trial personnel and/or the outcome 

assessors were blinded, knowing which test results are available indicates which group the patient is 

in and may influence referral decisions. In five trials the completeness of outcome data (fifth item) 

was poorly reported making it difficult to assess possible attrition bias. Although the trials used the 

intention to treat principle in their analysis, a substantial fraction of participants (up to a 35% [Public 

Health]) did not attend screening and/or showed missing data during follow up. The proportion of 

missing data, however, was similar between groups within each of the trials. No other sources of bias 

were identified in the randomised trials. 

A. Cotesting      B. Primary HPV Testing 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6. Risk of bias summary.  
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A. Cotesting  

 

 

 

 

 

 

 

 

 

B. Primary HPV Testing 

 

 

Figure 7. Risk of bias graph. 

 

 

 



Results of the Clinical Assessment   
Cervical Cancer Screening  Version 1.2 
 

45 

4.3 Non-randomised Studies 

4.3.1 Key Characteristics 

Five non-randomised studies (Veijalainen 2016, Veijalainen 2019, Andreassen 2019, Rebolj 2019, HPV 

SCREEN 2020)93-97 were identified comparing primary HPV testing (i.e., HPV testing alone or with 

cytology triage) with cytology (alone or with HPV triage). None of the non-randomised studies 

focused on cotesting (i.e., comparing HPV testing combined with cytology with cytology-based 

testing). Therefore, “cotesting” will not be further considered in the sections addressing non-

randomised studies.  

All of the non-randomised studies were conducted in Europe (Finland [both Veijalainen studies], 

Norway [Andreassen], England [Rebolj]) and Denmark [HPV SCREEN]). In total, 678,631 women were 

included across those studies. The number of women per study ranged from 2,000 (Andreassen) to 

578,547 (Rebolj). Three studies focused on “older” women aged between 34 and 60 (69) years (both 

Veijalainen studies and Andreassen) and one included women aged between 30 and 59 years (HPV 

SCREEN). Rebolj was the only study including women representing the general screening population 

aged between 24 and 69 years. Three (one prospective cohort [Rebolj] and two retrospective cohort 

studies [both Veijalainen studies]) studies were conducted in the context of a routinely running 

organised national screening program. The remaining two studies were acting as pilot 

implementation studies (Andreassen, HPV SCREEN), whereby Andreassen focused on the 

psychological effect when changing the screening method from cytology to HPV testing.  

4.3.2 Screening Strategies 

The non-randomised studies compared HPV testing with cytology triage (of positive cases) with 

conventional cytology alone (both Veijalainen studies) or liquid-based cytology with HPV triage 

(Andreassen, Rebolj, HPV SCREEN). HPV testing as intervention was performed using RealTime (in 

both Veijalainen studies), Cobas (HPV SCREEN) or different types including Cobas, RealTime, APTIMA 

and HC2 (Rebolj). Andreassen did not specify the HPV test.  

The (predefined) intervals between HPV screening rounds ranged from three years (Andreassen, 

Rebolj) up to five years (in both Veijalainen studies) for those studies with two screening rounds. The 

maximum follow-up period for the study with a single round was six months (HPV SCREEN). Although 

different screening rounds are planned in most studies, the available study publications only provide 

data for the first screening round - except for Rebolj reporting data for the second round at three 

years. Further details regarding follow-up and criteria for colposcopy are presented in Table 3. 
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Table 3. Key characteristics of non-randomised studies. 

Study  Study Design / Sites Country / 
Recruitment  N - Women  Ages, y Screening Strategy (at Entry)  Screening Rounds 

(Interval, y)* 

Max 
Follow-up, 
yꝉ 

Criteria for Colposcopy (with biopsy when indicated) 

Veijalainen 
2016 

Retrospective cohort / 
NR 

Finland 
01/11-12/12 16 295 35-60 

HPV (RealTime) with conventional 
cytology triage 
 
 
Conventional cytology 

2 (5) 5 

HPV+ with LSIL+ / if HPV+ and cytology normal/ borderline (ASCUS, 
AGC-NOS)  HPV and cytology retest at 1 y  if HPV+ or HPV- with 
repeat borderline cytology or LSIL+ colposcopy 
 
LSIL+ / if cytology borderline (ASCUS, AGC-NOS)  retest (PAP) at 1 y 
 if ASCUS+ colposcopy 

         

Veijalainen 
2019 

Retrospective cohort / 
NR 

Finland 
01/12-12/14 46 708 35-60 

HPV (RealTime) with conventional 
cytology triage 
 
 
 
Conventional cytology 

2 (5) 5 

HPV+ with LSIL+ / if HPV+ and cytology normal/ borderline (ASCUS, 
AGC-NOS, regeneration)  HPV retest + cytology at 1 y (intensified-
follow-up)  if HPV+ or HPV- with ASCUS+  colposcopy 
 
LSIL+ / if cytology borderline (ASCUS, AGC-NOS, regeneration) retest 
at 1 y (intensified follow-up) if borderline or worse cytology 
colposcopy 

         

Andreassen 
2019 

Prospective pseudo-
randomised 

implementation study / 
4 counties 

Norway 
02/15-09/18 2 000 34-69 

HPV (NR) with LBC triage 
 
 
LBC with HPV triage  

2 (3/5) 5 

HPV+ with ASCUS+ 
if normal cytology, retest at 1 y if HPV+colposcopy 
 
ASCUS, ASC-H, HSIL, AIS, cervical cancer / if ASCUS or LSIL with HPV+ 
or unknown, HPV and cytology retest at 0.5-1 y if HPV+ and/or 
LSIL+colposcopy 

         

Rebolj 
2019 

Prospective cohort / 
6 screening laboratories 

England 
05/13-12/14 578 547 24-64 

HPV (Cobas, RealTime, APTIMA, 
HC2) with LBC triage  
 
LBC with HPV triage  

2 (3 or 5)° 5 

HPV+ and any abnormality in cytology / if HPV+ and cytology-   
retest at 1 or 2 y  if HPV+ cytology 
 
HSIL or ASCUS+ or LSIL+ with HPV+ 

         

HPV SCREEN 
2020 

Prospective (pilot) 
implementation study/ 

1 hospital 
Denmark 35 081 30-59 

HPV (Cobas) with LBC triage 
 
LBC with HPV triage 

1 (-) 0.5 

HPV16/18+, other types HPV+ with ASCUS+ 
 
HSIL, ASC-H, atypical glandular cells, AIS, LSIL with HPV mRNA+, ASCUS 
with HPV+ 

Veijalainen 2019: HPV-negative women were referred to the next screening round after 5 y, but each 10th HPV-negative was triaged by cytology as part of the quality assurance system. Number of women attending the screening in 
the HPV group: 17 770 (invited 24 692) and in the conventional cytology group 15 605 (invited 22 016). 
Andreassen 2019: Women were allocated to either HPV testing with a 5 y interval or to cytology testing with a 3 y interval. Allocation to screening method is decided by the participant’s date of birth being an odd or an even day. 
°Rebolj 2019: Screening interval dependent on the women’s age, 2 y for those < 50 y of age, 5 y for those > 50 y of age. Only data for the 3 y interval are available. 
HPV SCREEN 2020: In the cytology arm, the Cobas HPV DNA test or the Aptima HPV mRNA test was used for triage. 

Abbreviations are explained in the Table of Abbreviations. 
*Screening rounds including baseline screening. 
ꝉ Maximum follow-up after baseline screening. 
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4.3.3 Effectiveness  

Incidence of precursor lesions of cervical cancer  

The (pooled) estimates for CIN2+ and CIN3+ for different screening rounds and ages are shown in 

Figure 7A and B while the data for CIN2 and CIN3 are displayed in Appendix 5.  

First screening round 
Our results for the first screening round showed that more precursor lesions of cervical cancer were 

detected in women undergoing primary HPV testing as compared with those receiving cytology-

based screening (e.g. RRCIN3+ 1.6, 95%-CI 1.3-2.1, I²=66% and RRCIN2+ 1.7, 95%-CI 1.4-2.1, I²=72% 

respectivelyl, four studies, 651,725 women [all ages]). In other words, women who received primary 

HPV testing were between 27 and 107 (37 and 114%) more likely to show CIN3+ (CIN2+), as 

compared with those receiving cytology-based screening. These observations were similar across all 

stages of precursor lesions and age groups.  

Second screening round 
Data for the second screening round (i.e., a recall screening at three years) were only available from 

Rebolj. Similar to the results of the randomised trials, women who received HPV testing were less 

likely to show precursor lesions of cervical cancer compared to women undergoing cytology-based 

testing. The risk under primary HPV testing was reduced between 80 and 92% (66 and 80%) for CIN3+ 

(CIN2+) as compared to cytology-based testing (RRCIN3+ 0.1, 95%-CI 0.1-0.2 and RRCIN2+ 0.3, 95%-CI 0.2-

0.3 respectively, one study, 110,523 women [age 24-46]m). Cumulative data over both screening 

rounds were not provided.  

 

Incidence of cervical cancer and adenocarcinoma in situ 

First screening round 

The risk for women diagnosed with cervical cancer was higher when screened with primary HPV 

testing compared to cytology testing (RR 1.3, 95%-CI 1.0-1.6 I²=0%, four studies, 651,725 women [all 

ages], Figure 7C). A similar observation was made for the incidence of adenocarcinoma in situ, which 

was also increased in women undergoing HPV testing compared to cytology-based testing (RR 2.3, 

95%-CI 0.9-6.4, I2=10%, three studies, 73,178 women, Figure 7D).  

                                                           
l Although the effects of the trials included in the meta-analyses indicate the same direction, the effects are 
more or less pronounced and the 95%-CI do not necessarily overlap leading to a high I² (section 4.4). 
m Women attending the second screening round at three years were between 24 and 46 of age; “The pilot 
study adhered to the nationally recommended age range (25-64) and screening intervals (three years for 
women aged <50 and five years thereafter) […].” 
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Second screening round 

Rebolj found a lower risk for women undergoing HPV testing compared to cytology with HPV triage 

for being diagnosed with cervical cancer in the second screening round (RR 0.1, 95%-CI 0.0-1.2, one 

study, 110,523 women [age 24-46]n).  

 

Colposcopy referrals  

First screening round 

Our results for the first screening round showed that more women (regardless of age) undergoing 

primary HPV testing were referred for colposcopy (with biopsy when indicated) as compared with 

those receiving cytology-based testing (RR  1.7, 95%-CI 1.4-2.0, I²=90%o,four studies, 651,725 women 

[all ages], Figure 7E).  

Second screening round 

In the second screening round, the risk for colposcopy (defined as colposcopy attenders) was 

reduced in women undergoing HPV testing compared to cytology-based screening (RR 0.5, 95%-CI 

0.5-0.6, one study, 110,523 women [age 24-46]p, Appendix 5). 

 

Treatment referrals 

Data on treatment referrals are not provided in the non-randomised studies. 

  

                                                           
n Women attending the second screening round at three years were between 24 and 46 of age; “The pilot study 
adhered to the nationally recommended age range (25-64) and screening intervals (three years for women 
aged <50 and five years thereafter) […].” 
o Although the effects of the trials included in the meta-analyses indicate the same direction, the effects are 
more or less pronounced and the 95%-CI do not necessarily overlap leading to a high I² (section 4.4). 
p Women attending the second screening round at three years were between 24 and 46 of age; “The pilot study 
adhered to the nationally recommended age range (25-64) and screening intervals (three years for women 
aged <50 and five years thereafter) […].” 
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A. Incidence of Cervical Intraepithelial Neoplasia CIN2+ 

First screening CIN2+ 

 

 

Second screeningq CIN2+ 

 

  

                                                           
q Women attending the second screening round at three years were between 24 and 46 of age; “The pilot study 
adhered to the nationally recommended age range (25-64) and screening intervals (three years for women 
aged <50 and five years thereafter) […].” 
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B. Incidence of Cervical Intraepithelial Neoplasia CIN3+ 

First screening CIN3+ 

 

Second screeningr CIN3+ 

 

 

 

  

                                                           
r Women attending the second screening round at three years were between 24 and 46 of age; “The pilot study 
adhered to the nationally recommended age range (25-64) and screening intervals (three years for women 
aged <50 and five years thereafter) […].” 
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C. Incidence of cervical cancer 

First screening 

 

Second screenings 

 

 

D. Incidence of adenocarcinoma in situ 

First screening 

 

 

E. Colposcopy Referrals 

First screening 

 

Details regarding the risk of bias items are presented in section 4.2.5. Abbreviations are explained in the Table of Abbreviations. 

Figure 8. Effectiveness of HPV-based screening (primary HPV testing), non-randomised studies.   

                                                           
s Women attending the second screening round at three years were between 24 and 46 of age; “The pilot study 
adhered to the nationally recommended age range (25-64) and screening intervals (three years for women 
aged <50 and five years thereafter) […].” 
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4.3.4 Harms 

Andreassen was the only study that reported screening-related harms (i.e., psychological distress 

associated with receiving an HPV test compared to cytology) using a General Health Questionnaire 

(PHQ-4). This study showed that there was almost no difference in the proportion of participants 

with PHQ-4 scores between three and five (mild anxiety/depression) and no difference in a score 

over five (moderate/severe anxiety, depression) between participants screened by HPV testing 

compared to those screened by cytology (Figure 8): 18.6% vs 22.4% with a PHQ-4 score between 

three and five and 5.2% vs 5.3% with a PHQ-4 score exceeding five.  

 

 

 

Details regarding the risk of bias items are presented in section 4.2.5. Abbreviations are explained in the Table of Abbreviations.  

Figure 9. Screening-related harms (primary HPV testing), non-randomised studies.  
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4.3.5 Risk of Bias 

The risk of bias assessment for non-randomised studies according to the ROBINS-I tool36 is 

summarised in Table 4. In brief, (i) bias due to confounding impacted each study. Relevant prognostic 

factors (e.g., age, HPV vaccination status, screening history) were generally insufficiently considered 

in the available study pool. Although all studies reported some ‘selected’ baseline data for both 

screening groups, the study authors only adjusted partially or ‘not at all’ for potential imbalances 

between the groups nor sufficiently justified their relevance on the outcome measurement. Notably, 

in all but one study (Andreassen) women were assigned to their respective group based on their 

geographical area (or place of residence). Consequently, the observed differences in outcomes 

between the interventions may be attributable to an unknown extent to confounding. (ii) Bias in the 

selection of participants into the study was an issue in all but one (Andreassen) study. Two studies 

(both Veijalainen studies) based the selection of women into the study on selected demographic data 

(age) and the remaining studies did not specify the actual selection of participants. (iii) We judged 

that due to the nature of the compared interventions (two different screening strategies), a risk of 

misclassification can generally be excluded. (iv) Bias due to deviations from the intended 

interventions (such as information on the actual HPV vaccination status or screening status of 

women, or other diagnostic measures related to the prevention and/or detection of cervical cancer 

within the study), were not sufficiently reported precluding a judgement. (v) In two of the five 

studies, attrition bias due to missing data was judged as low because the proportion of missing data 

was low (≤ 1%). The remaining three studies showed a serious risk for attrition bias due to a relatively 

high proportion of drop-outs (up to 50%) or only limited information on why these data were not 

available. (vi) Due to the nature of these studies comparing different screening test strategies 

including complex diagnostic pathways or screening algorithms (i.e., the clinical management of the 

women differed according to the test result received [Table 3]), the risk, particularly for performance 

bias due to a lack of blinding, is generally and often inevitably high in all studies making such 

comparisons (vii) The risk of bias due to the selection of the reported outcomes could not be judged 

for any of the studies due to a lack of published protocols or registration records. (viii) Overall, all the 

identified non-randomised studies were judged to be at a serious or critical risk of bias. Bias due to 

confounding and the selection of participants (selection bias) into the groups were the key reasons 

for this judgement.  
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Table 4. Risk of bias in non-randomised studies. 

Study Bias caused by confounding Bias in the selection of 
participants 

Bias in the 
classification of 
the intervention* 

Bias due to 
deviations from 
the intended 
interventions$ 

Attrition bias due to missing 
data 

Detection bias in the 
measurement of 
outcomes 

Reporting 
bias 

Overall 
judgement 

Veijalainen 
2016 

critical 
-categorisation: assignment to screening 
method (intervention group) depending 
on geographical area/place of residence 
-no approaches to control for prognostic 
factors  

serious 
women retrospectively 
included; selection of 
participants into study 
based on participant age 

low 

unclear  
not enough 
information for a 
judgement 

unclear / not enough 
information for a judgement 

serious 
no blinding; clinical 
management differed 
depending on test 
result 

unclear CRITICAL 

Veijalainen 
2019 

critical 
-categorisation: assignment to screening 
method  depending on geographical 
area/place of residence 
-no approaches to control for prognostic 
factors  

serious 
women retrospectively 
included; selection of 
participants into study 
based on participant age 

low 

unclear  
not enough 
information for a 
judgement 

serious/critical 
missing data: proportions of 
missing participants differed (at 
1 y): 0.7% cytology vs 15% HPV; 
reasons for missing data not 
provided  

serious 
no blinding; clinical 
management differed 
depending on test 
result 

unclear CRITICAL 

Andreassen 
2019 

serious 
-approaches to control for prognostic 
factorsꝉ 

low 
women who attended 
cervical cancer screening 
between 02/15 and 09/16 
were prospectively included 
(random sample) 

low 

unclear  
not enough 
information for a 
judgement 

serious/critical 
missing data: 50% 

serious 
no blinding; women 
were informed about 
their last screening 
test result prior to the  
questionnaire 

unclear SERIOUS/ 
CRITICAL 

Rebolj 
2019 

serious 
-categorisation: assignment to screening 
method depending on geographical 
area/place of residence 
-approaches to control for prognostic 
factors° 

serious 
women prospectively 
included, selection process 
was not described  low 

unclear  
not enough 
information for a 
judgement 

low 
proportion of missing data < 1%  

serious 
no blinding, cytology 
was read with 
knowledge of HPV 
status 

unclear SERIOUS 

HPV SCREEN 
2020 

serious 
-categorisation: assignment to screening 
method (intervention group) depending 
on geographical area/place of residence 
-approaches to control for prognostic 
factors§ 

serious 
women prospectively 
included, selection process 
was not described  low 

unclear  
not enough 
information for a 
judgement 

low 
proportion of missing data ~1%  

serious 
no blinding; cytology 
was read with 
knowledge of HPV 
status 

unclear SERIOUS 

ꝉ Adjusted for age, marital status, education level and place of birth. 
° Adjusted for age, index of multiple deprivation decile, and processing laboratory. 
§ Adjusted for age, educational level, country of origin, employment status, HPV vaccination status, history of CIN2+, and screening status of the previous round, i.e. screened/unscreened.  
* Bias in the classification of the intervention: due to the nature of the intervention (different screening strategies) misclassification can be excluded.  
$ Bias due to deviations from the intended interventions (screening strategies): there is no or insufficient information whether the women underwent other diagnostic tests or HPV-vaccination related to the prevention 
and/or detection of cervical cancer within the study.   
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Veijalainen 2019: “…the control group is not completely identical to the study group. Pap screened women were residing in the surroundings of Tampere, whereas the HPV test was exclusively used in the city. […] 
According to the Finnish law, population based screening for cervical cancer is offered to all women aged between 30 and 60 years. […] This observational and controlled but nonrandomised study is based on a cohort of 
46 708 women aged 35-60 years invited by the municipalities to cervical cancer screening from 1 January 2012 to 31 December 2014 in the city of Tampere and its surroundings (total population 400 000). The outcomes 
included test results at the index screen and the results of the intensified follow-up after 12 months. The youngest invited women (the 30-year-old cohort) are not included in this report because this cohort was screened 
with the conventional Pap test only.” 

Vejianen 2016: “In both years, 30 year old women were screened with conventional cytology and were excluded from the current analysis.” […] “Of the age cohorts screened in Tampere in 2011 and 2012, the attendance 
rate among 35 year old women was 60%, whereas about 75% of women aged 50 or more attended, causing a potential bias in the detection rate of CIN2+ lesions.“ 

Andreassen: “…leading to a 50% response rate (n = 1,008). […] Another possible limitation in our study is non-response bias, as individuals who chose to answer the questionnaire may differ from nonresponders. 
Nonresponse is unlikely to differ between arms but may have reduced the representability of the study’s sample. […] Among these, we identified women who had undergone cervical cancer screening between February 
15, 2015 and September 15, 2016 and randomly sampled 500 women from the cytology arm and 500 women from the hrHPV arm. In addition, we randomly oversampled 500 women who had had a positive cytology in 
the cytology arm, and 500 women who had had a positive hrHPV test in the hrHPV arm.” 

REBOLJ: “…selection of women for hrHPV screening was based predominantly on geographical area and not on individual randomisation. […] Distribution of age (in years), IMD decile and laboratory differed statistically 
significantly between the two screening tests (χ2<0.0001). […]  All comparisons of the two screening tests were adjusted for information that could be obtained from routine laboratory registrations, although some 
residual confounding probably remained.” 

HPV Screen: “During the implementation, women are offered HPV- or cytology-based screening depending on the municipality of residence […] A potential limitation is that allocation to screening method was based on 
the area of residence instead of randomization.” “The strengths of the study include the population-based design and the follow-up in a nationwide pathology register with virtually 100% coverage, meaning that we had 
information on all CIN2+ cases diagnosed in Denmark.” 
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4.4 GRADE Evidence Profiles 

Table 4 (refers to randomised trials) and Table 5 (refers to non-randomised studies) show the 

evidence profile for selected outcomes (section 3.2.11). Each row in the evidence profile represents 

effect estimates of the cited trials along with the GRADE evaluation.  

Heterogeneity was quantified using the I² statistic (section 3.2.10) and was moderate to high in some 

analyses as indicated in the footnotes of the respective evidence profile. Although the direction of 

the corresponding effect estimates indicate the same direction, the effects differ (i.e., in some trials 

the effect is more or less pronounced although the direction is the same) and the 95%-CI do not 

necessarily overlap leading to a high I². 
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Table 5. Evidence profile of randomised trials. 

A. Cotesting (HPV testing combined with cytology). 

Certainty of evidence assessment  Summary of findings (cotesting, randomised trials) 

Participants 
(trials) Risk of bias Inconsistency Indirectness Imprecision Overall 

certainty  

Event rates  

RR (95% CI) 

Anticipated absolute effects 

Cytology HPV cotesting Risk with 
cytology Risk difference with HPV cotesting 

CIN2+ at first screening - All ages 

122916 (4 RCTs)  serious a not serious b not serious  not serious  MODERATE 517/54966  1019/67950  1.40 (1.12 to 1.76)  9 per 1.000  4 more per 1.000 (from 1 more to 7 more)  

CIN2+ at second screening - All ages 

72550 (3 RCTs)  serious a not serious  not serious  not serious  MODERATE  106/32452* 135/40098* 0.74 (0.57 to 0.97)  3 per 1.000  1 fewer per 1.000 (from 1 fewer to 0 fewer)  

CIN2+ at both screenings - All ages 

82811 (3 RCTs)  serious a not serious b not serious  serious c LOW  408/34860  887/47951  1.27 (0.97 to 1.66)  12 per 1.000  3 more per 1.000 (from 0 fewer to 8 more)  

CIN2+ at third screening - All ages 

8873 (1 RCT)  serious a not serious  not serious  serious c LOW  15/2208  51/6665  1.13 (0.63 to 2.00)  7 per 1.000  1 more per 1.000 (from 3 fewer to 7 more)  

CIN2+ at all three screenings - All ages 

24510 (1 RCT)  serious a not serious  not serious  serious c LOW  184/6124  592/18386  1.07 (0.91 to 1.26)  30 per 1.000  2 more per 1.000 (from 3 fewer to 8 more)  

CIN3+ at first screening - All ages 

122916 (4 RCTs)  serious a not serious  not serious  serious c LOW  337/54966  549/67950  1.15 (0.98 to 1.33)  6 per 1.000  1 more per 1.000 (from 0 fewer to 2 more)  

CIN3+ at second screening - All ages 

72740 (3 RCTs)  serious a not serious  not serious  serious c LOW  60/32528* 65/40212* 0.69 (0.48 to 1.00)  2 per 1.000  1 fewer per 1.000 (from 1 fewer to 0 fewer)  

CIN3+ at both screenings - All ages 

82811 (3 RCTs)  serious a not serious  not serious  serious c LOW  247/34860  443/47951  1.04 (0.86 to 1.27)  7 per 1.000  0 fewer per 1.000 (from 1 fewer to 2 more)  

CIN3+ at third screening - All ages 

8873 (1 RCT)  serious a not serious  not serious  serious c LOW  8/2208  23/6665  0.95 (0.43 to 2.13)  4 per 1.000  0 fewer per 1.000 (from 2 fewer to 4 more)  

CIN3+ at all three screenings - All ages 

24510 (1 RCT)  serious a not serious  not serious  serious c LOW  106/6124  292/18386  0.92 (0.74 to 1.14)  17 per 1.000  1 fewer per 1.000 (from 5 fewer to 2 more)  
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Certainty of evidence assessment  Summary of findings (cotesting, randomised trials) 

Cervical cancer at first screening - All ages 

122316 (4 RCTs)  serious a not serious  not serious  serious c LOW 20/54966 19/67350  0.57 (0.18 to 1.87)  0 per 1.000  0 fewer per 1.000 (from 0 fewer to 0 fewer)  

Cervical cancer at second screening - All ages 

72302 (3 RCTs)  serious a not serious  not serious  serious c LOW  9/32390 4/39912  0.38 (0.06 to 2.21)  0 per 1.000  0 fewer per 1.000 (from 0 fewer to 0 fewer)  

Cervical cancer at both screenings - All ages 

82211 (3 RCTs)  serious a not serious  not serious  not serious  MODERATE  23/34860  11/47351  0.30 (0.10 to 0.87)  1 per 1.000  0 fewer per 1.000 (from 1 fewer to 0 fewer)  

Colposcopy referrals first screening round - All ages 

12527 (1 RCT)  not serious  not serious  not serious  serious c MODERATE  111/6270  119/6257  1.07 (0.83 to 1.39)  18 per 1.000  1 more per 1.000 (from 3 fewer to 7 more)  

Treatment referrals after first screening - All ages 

110389 (3 RCTs)  serious a not serious b not serious  not serious  MODERATE  500/48696  1084/61693  1.36 (1.01 to 1.84)  10 per 1.000  4 more per 1.000 (from 0 fewer to 9 more)  

Treatment referrals after second screening - All ages 

58653 (2 RCTs)  serious a not serious  not serious  serious c LOW  54/25844  90/32809  0.83 (0.59 to 1.18)  2 per 1.000  0 fewer per 1.000 (from 1 fewer to 0 fewer)  

Treatment referrals after both screenings - All ages 

70284 (2 RCTs)  serious a not serious b not serious  serious c LOW  339/28590  907/41694  1.32 (0.85 to 2.04)  12 per 1.000  4 more per 1.000 (from 2 fewer to 12 more)  

GHQ score ≥4 (screening related harms) 

2465 (1 RCT)  not serious  not serious  not serious  serious c MODERATE  717/1872  223/593  0.98 (0.87 to 1.11)  383 per 1.000  8 fewer per 1.000 (from 50 fewer to 42 more)  
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B. Primary HPV testing. 

Certainty of evidence assessment  Summary of findings (primary HPV testing, randomised trials) 

Participants 
(trials) Risk of bias Inconsistency Indirectness Imprecision Overall 

certainty  

Event rates 

RR (95% CI) 

Anticipated absolute effects 

Cytology  Primary HPV  Risk with 
cytology  Risk difference with primary HPV testing 

CIN2+ at first screening - All ages 

317308 (5 RCTs)  serious a not serious b not serious  not serious  MODERATE 690/158315  1117/158993  1.81 (1.22 to 2.68)  4 per 1.000  4 more per 1.000 (from 1 more to 7 more)  

CIN2+ at second screening - All ages 

48350 (1 RCT)  serious a not serious  not serious  not serious  MODERATE  35/24372*  12/23978*  0.35 (0.18 to 0.67)  1 per 1.000  1 fewer per 1.000 (from 1 fewer to 0 fewer)  

CIN2+ at both screenings - All ages 

49196 (1 RCT)  serious a not serious  not serious  not serious  MODERATE  106/24535  225/24661  2.11 (1.68 to 2.66)  4 per 1.000  5 more per 1.000 (from 3 more to 7 more)  

CIN3+ at first screening - All ages 

317308 (5 RCTs)  serious a not serious b not serious  not serious  MODERATE 303/158315  458/158993  1.78 (1.15 to 2.75)  2 per 1.000  1 more per 1.000 (from 0 fewer to 3 more)  

CIN3+ at second screening - All ages 

48350 (1 RCT)  serious a not serious  not serious  not serious  MODERATE  20/24372  5/23978  0.25 (0.10 to 0.68)  1 per 1.000  1 fewer per 1.000 (from 1 fewer to 0 fewer)  

CIN3+ at both screenings - All ages 

49196 (1 RCT)  serious a not serious  not serious  not serious  MODERATE  51/24535  97/24661  1.89 (1.35 to 2.65)  2 per 1.000  2 more per 1.000 (from 1 more to 3 more)  

Cervical cancer first screening - All ages 

298360 (4 RCTs)  serious a not serious  not serious  serious c LOW 35/148907  32/149453  0.89 (0.55 to 1.44)  0 per 1.000  0 fewer per 1.000 (from 0 fewer to 0 fewer)  

Cervical cancer second screening - All ages 

48350 (1 RCT)  serious a not serious  not serious  serious c LOW  3/24372  0/23978  0.15 (0.01 to 2.81)  0 per 1.000  0 fewer per 1.000 (from 0 fewer to 0 fewer)  

Cervical cancer both screenings - All ages 

49196 (1 RCT)  serious a not serious  not serious  serious c LOW  5/24535  5/24661  0.99 (0.29 to 3.44)  0 per 1.000  0 fewer per 1.000 (from 0 fewer to 0 fewer)  

Colposcopy referrals first screening - All ages 

268112 (4 RCTs)  serious a not serious b not serious  serious c LOW  1112/133780  1475/134332  1.36 (0.93 to 2.00)  8 per 1.000  3 more per 1.000 (from 1 fewer to 8 more)  
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Certainty of evidence assessment  Summary of findings (primary HPV testing, randomised trials) 

Treatment referrals after first screening - All ages 

52183 (2 RCTs) serious a not serious  not serious  not serious  MODERATE 72/25530 233/26653 3.59 (1.52 to 8.49) 3 per 1.000 7 more per 1.000 (from 1 more to 21 more) 

Treatment referrals after second screening - All ages 

48350 (1 RCT) serious a not serious  not serious  not serious  MODERATE 35/24372  12/23978  0.35 (0.18 to 0.67) 1 per 1.000  1 fewer per 1.000 (from 1 fewer to 0 fewer) 

Treatment referrals after both screenings - All ages 

49196 (1 RCT) serious a not serious  not serious  not serious  MODERATE 106/24535  225/24661  2.11 (1.68 to 2.66) 4 per 1.000  5 more per 1.000 (from 3 more to 7 more) 

Screening-related harms - All ages 

45739 (2 RCTs)  serious a not serious  not serious  serious c LOW  1/22625  1/23114  0.50 (0.03 to 7.98)  0 per 1.000  0 fewer per 1.000 (from 0 fewer to 0 fewer)  
CI: Confidence interval; RR: Risk ratio.  
*Simpson’s paradox.102 
 
a. Risk of bias downgraded by one level: Due to the nature of these screening trials comparing different screening test strategies including complex diagnostic pathways or screening algorithms (i.e., the clinical 
management of the women differed according to the test result received [Table 2]), the risk (particularly for performance bias due to a lack of blinding) is generally and often inevitably high. 
b. Heterogeneity quantified using the I² statistic was moderate to high. Although the direction of the effect estimates of trials included in the meta-analyses indicated the same direction, the magnitude of the effects 
differed within meta-analyses and the 95%-CI did not necessarily overlap (leading to a high I²). This “quantified” heterogeneity does not impact decision making, therefore, inconsistency was not downgraded. 
c. Imprecision downgraded by one level: 95%-CI is consistent with the possibility of fewer and the possibility of more events.  
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Table 6. Evidence profile of non-randomised studies.  

Certainty of evidence assessment  Summary of findings (primary HPV testing, NRS) 

Participants 
(studies) Risk of bias Inconsistency Indirectness Imprecision Overall 

certainty  

Event rates  

RR (95% CI) 

Anticipated absolute effects 

Cytology Primary HPV  Risk with 
cytology  Risk difference with primary HPV testing 

CIN2+ at first screening - All ages 

651725 (4)  very serious a not serious b not serious  not serious  LOW  6336/433009  4485/218716  1.71 (1.37 to 2.14)  15 per 1.000  10 more per 1.000 (from 5 more to 17 more)  

CIN3+ at first screening - All ages 

651725 (4)  very serious a not serious b not serious  not serious  LOW  3987/433009  2731/218716  1.62 (1.27 to 2.07)  9 per 1.000  6 more per 1.000 (from 2 more to 10 more)  

Adenocarcinoma in situ at first screening - All ages 

73178 (3)  very serious a not serious  not serious  serious c VERY LOW  8/38432  15/34746  2.34 (0.86 to 6.35)  0 per 1.000  0 fewer per 1.000 (from 0 fewer to 1 more)  

Cervical cancer at first screening - All ages 

651725 (4)  very serious a not serious  not serious  not serious  LOW  183/433009  113/218716  1.26 (0.99 to 1.59)  0 per 1.000  0 fewer per 1.000 (from 0 fewer to 0 fewer)  

Colposcopy referrals first screening round - All ages 

651725 (4)  very serious a not serious b not serious  not serious  LOW  19066/433009  14444/218716  1.67 (1.41 to 1.98)  44 per 1.000  30 more per 1.000 (from 18 more to 43 more)  

Colposcopy attenders first screening round - All ages 

651725 (4)  very serious a not serious b not serious  not serious  LOW  17179/433009  13955/218716  1.80 (1.59 to 2.04)  40 per 1.000  32 more per 1.000 (from 23 more to 41 more)  

Colposcopy attenders second screening round - Ages 24-46 

110523 (1)  very serious a not serious  not serious  not serious  LOW  1608/77017  373/33506  0.53 (0.48 to 0.60)  21 per 1.000  10 fewer per 1.000 (from 11 fewer to 8 fewer)  

PHQ-4 (anxiety/depression) score after last screening - All ages: Moderate/severe (>5) 

1008 (1)  very serious a not serious  not serious  serious c VERY LOW  26/487  27/521  0.97 (0.57 to 1.64)  53 per 1.000  2 fewer per 1.000 (from 23 fewer to 34 more)  
CI: Confidence interval; RR: Risk ratio. 
 
a. Risk of bias downgraded by two levels: major concerns for confounding / selection bias, lacking blinding and/or attrition bias.  
b. Heterogeneity quantified using the I² statistic was moderate to high. Although the direction of the effect estimates of trials included in the meta-analyses indicated the same direction, the magnitude of the effects 
differed within meta-analyses and the 95%-CI did not necessarily overlap (leading to a high I²). This “quantified” heterogeneity does not impact decision making, therefore, inconsistency was not downgraded. 
c. Imprecision downgraded by one level: 95%-CI is consistent with the possibility of fewer and the possibility of more events.  
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5 Results of Women’s Attitudes towards HPV Screening  

5.1 Results of the Literature Searches 

The electronic database searches were carried out in November 2019 and identified 3,162 citations, 

including 1,115 duplicates (Table 7). Among the 2,047 unique records screened, 38 were considered 

for full-text screening. Of these, four studies were eligible for inclusion in this systematic review (full 

references in Appendix A1.2).  

o Three studies with a qualitative design: McCaffery 2003103, McCaffery 2006104, Patel 2018105  

o One study with a quantitative design: Silver 2015106 

Table 7. Result of the database searches (women’s attitudes towards HPV screening). 

Database References 
Medline 887 
Cochrane Library 253 
Web of Science Core Collection 1,145 
CINAHL 425 
PsycINFO 452 
  
Total 3,162 
Duplicates*  1,115 
Total after removing duplicates 2,047 

*Automatically identified by deduplication 1.097 (via Endnote) and 18 (via Covidence) 
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Figure 10. PRISMA flow chart (women’s attitudes towards HPV screening).  

Search in bibliographic databases 
Date of last search: Nov 2019 

n=3,162 

Exclusion: duplicates 
n=1,115 

Total number to screen 
n=2,047 references 

Exclusion: not relevant 
(according to title / abstract) 

n=2,009  

Potentially relevant  
n=38  

Exclusion: full text not relevant 
n=35 

n=   31  Wrong comparison  
n=    2   Selective population  
n=    1   No fulltext available    
n=    2   Wrong setting (China; Mexico) 

Relevant n=4  

Qualitative design:  n =3 
Quantitative design: n =1 

Additionally included, identified by 
search alerts 

n=2 



Results of Women’s Attitudes towards HPV Screening   
Cervical Cancer Screening  Version 1.2 
 

64 

5.2 Key Characteristics 

Key study characteristics are summarized in Table 8. In brief, the three qualitative studies were 

conducted in England (both McCaffery studies, Patel 2018), whereas the quantitative study was 

conducted in the USA (Silver 2015). In total, 191 women were included across the qualitative studies 

(ranging from 46 to 74 women per study) and 551 women were considered in the quantitative study. 

The women’s age varied between 18 and 65 years across the studies. Both McCaffery studies 

recruited women who belonged to ethnically diverse samples including British, South Asian (including 

Indian and Pakistani) and African Caribbean woment. Patel included both English-born and Eastern 

European migrants whereas Silver referred to women from the HPV in Perimenopause Study107 in 

which women receiving routine gynaecological care were recruited (76.2% white, 16.5% black, 7.3% 

other).  

The three qualitative studies investigated attitudes towards HPV testing with a special focus on the 

personal implications using in-depth interviews (McCAffery 2006), focus group discussions 

(McCaffery 2003) or both (semi-structured interviews and focus group discussions, Patel 2018). The 

women discussed their attitudes towards primary HPV testing considering that an HPV infection is 

being sexually transmitted and associated with a higher risk of developing cervical cancer. They 

further discussed what they were feeling (or would be feeling) when confronted with a positive HPV 

test result. The quantitative study focused on women’s preferences related to HPV testing and 

conventional cytology (Pap test) using an “interviewer-administered” survey (Silver 2015).  

 

                                                           
t The study authors justified their inclusion criteria by arguing that some ethnicities are at a higher risk of 
developing cervical cancer than others and that a diverse study sample provides contrasting religious and 
cultural beliefs which may have impact on the attitudes towards HPV testing. 
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Table 8. Key study characteristics (women’s attitudes towards HPV screening). 

Reference Data 
Collection 

Study  
Start-End 

N - Women Ages, y Ethnicity Study Population Phenomena of Interest  

Qualitative study design 

McCaffery 
2003  
UK 

Focus group 
discussions 07-09/00 71 20-59 

16/71 African-Caribbean  
19/71 Indian  
20/71 Pakistani 
16/71 White British  
41/71 not born in UK 

� Women eligible for cervical cancer screening; without any 
history of CIN or previous total hysterectomy 

� None of the women in this study were offered HPV tests 
or had previously participated in HPV testing 

� Relationship status: 44/71 married or living with a partner 

Awareness of and attitudes towards 
HPV testing  
(with focus on a positive test result) 

McCaffery 
2006 
England 

In-depth 
interviews 06/01-12/03 74 20-64 

41/74 White British 17/74 
South Asian 
16/74 African Caribbean 

� Women participating in HPV testing, all had received their 
HPV result.  

� Most had HPV test as part of routine care 
� Relationship status: 45/74 married or in a relationship 

(with or without cohabiting) 
� HPV status: 57/74 positive, 17/74 negative 

Awareness of and attitudes towards 
HPV testing  
(with focus on social and psychological 
impact of HPV testing and receiving a 
positive results) 

Patel 2018  
England 

Semi-
structured 
interviews and 
focus group 
discussions 

04/15-12/16 46 25-65 
20/46 White British 
26/46 White Eastern 
European 

� Women participating in a screening programme, which 
already includes HPV testing 

� Some have experienced abnormal smear results and some 
have not 

� Relationship status: 36 married or in a relationship 

Awareness of and attitudes towards 
HPV testing 
(with focus on a positive test result) 

Quantitative study design (observational) 

Silver 2015  
Maryland/ 
USA 

Interviewer-
administered 
survey 

03/08-03/11 551 36-62 
420/551 White 
91/551 Black 
40/551 Other 

� Women enrolled in “HPV in Perimenopause Study”  
� 260/551 reported having an abnormal Pap smear prior to 

study enrolment; 131/551 ever had colposcopy  
� 545/551 reported having a Pap smear within the past 

three years  
� 386/551 reported sex with a steady partner at study 

enrolment  
� Relationship status: 356/551 married 

Attitudes towards different cervical 
cancer screening options  
(HPV testing in comparison with 
conventional cytology) 

Abbreviations are explained in the Table of Abbreviations. 

 



Results of Women’s Attitudes towards HPV Screening   
Cervical Cancer Screening  Version 1.2 
 

66 

5.3 Phenomena of Interest (Outcomes) 

We have identified different factors that may reflect women’s attitudes towards HPV testing and 

categorised them as (i) understanding of the personal risk of being infected with HPV; (ii) definition 

of the infection (related to its transmission) and (iii) understanding of the screening purpose (overall 

knowledge).  

 

Understanding of the personal risk  

The way women estimate their own personal risk for cervical cancer may influence their decisions 

and behaviours on screening practices. The results of the quantitative observational study including 

women attending routine cervical cancer screening, revealed that approximately 90% (492/551) of 

the participants assessed the risk of being infected with HPV as low or believed that they were not at 

risk for an infection (due to their lifestyle; Silver 2015). Furthermore, someu women in the qualitative 

study of Patel stated that an HPV test is not important for them personally, as they did not feel 

exposed to the risk of a sexually transmitted infection due to a supposed "safe" lifestyle, e.g. they 

had been living in a monogamous relationship for years, living a strict religious lifestyle or had only 

one sexual partner.  

 

HPV as a sexually transmitted infection 

Across the three qualitative studies the majority of women were sceptical towards an HPV-based 

screening strategy owing to the fact that an HPV infection is usually being sexually transmitted. Many 

women felt that being tested for a sexually transmitted infection may lead to stigmatization and that 

the test communicates “unwanted” messages to their partners, e.g. mistrust and infidelity. 

Particularly in women from cultures with strict Muslim or Catholic religious beliefs, being tested for 

an infection that is sexually transmitted was associated with a wide range of issues such as fears that 

their family might accuse them of indecent behaviour. Particularly, the possibility of / idea of being 

confronted with a positive test result and the related communication to their family or partners was 

associated with negative attitudes towards HPV screening. Frequently mentioned emotions in the 

studies were anger, distress, anxiety, fear, shock, embarrassment and shame related to living a risky 

lifestyle.  

  

                                                           
u The three qualitative studies did not provide numbers to describe proportions of women. These studies only 
refer to “some women”, “the majority of women”, and “women of all (focus) groups” without providing the 
actual rate. 
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Understanding of the screening purpose / general knowledge 

Association between HPV and cancer 

Women understanding the association between HPV and cancer felt that they would suffer anxiety 

and distress being diagnosed with a virus that may cause cancer (both McCaffery studies). But many 

of the better informed women would also appreciate the additional “prevention” related to the early 

diagnosis of precancerous lesions using HPV testing. If an HPV test alone would be the only screening 

option offered, many women would have none (21.9%) or only slight (36.7%) concern about not 

having a Pap test (Silver 2015). Approximately three out of ten women stated that they had no 

preference regarding the cervical cancer screening test and 7.8% would even prefer an HPV test 

alone over a Pap test alone (Silver 2015).  

Access to information 

The qualitative study results also indicated that most women would be more open-minded towards 

HPV testing if themselves and the people around them were better informed and if the test would be 

applied more often.  

 

 

5.4 Methodological Quality 

Overall, in the three qualitative studies, the methodological quality was high (Appendix 6, Mixed 

Methods Appraisal Tool (MMAT), Version 201852). Both data collection and data analyses including 

interpretation was sufficiently described and appropriate methods (in-depth interviews, focus group 

discussions [for data collection] and framework analysis to derive findings from the data [for data 

interpretation]) were used.  In contrast, the quantitative study (with an observational design; Silver 

2015) showed some flows resulting in a low quality. Neither was the study sample clearly described 

(they just referred to another study) nor can non-response bias be excluded (only 60% of the original 

study population were considered).  
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Table 9. Results (women’s attitudes towards HPV screening). 

A. Qualitative study design 

Reference Phenomena of 
Interest  

Positive Attitude 

[reported frequencies] 

Negative Attitude 

[reported frequencies] 

Neutral Attitude 

[reported frequencies] 

Reasons / Answers provided by 
women 

McCaffery 
2003  

Awareness of 
and attitudes 
towards HPV 
testing  

-some women would feel relieved 
that ‘something’ could be found at 
an ‘early stage’ [some women]* 
-a few would benefit of early 
detection and psychological 
benefits of being reassured 
following testing overtakes 
negative aspects [some women] 

-many would feel anger, distress, anxiety, if tested positive for 
HPV 
-some would expect relationship difficulties, if tested positive 
for HPV [some women in the Indian and Pakistani groups] 
-some would expect a rise of challenges in relationships: e.g. 
accuses of mistrust, blame, safe sex behaviour 
-many fear that being tested might communicate mistrust and 
infidelity  

many think that clear and accurate 
information is critical to the response to 
HPV testing  

 “Women will get frightened and 
scared. The word cancer is scary 
enough and now this virus will cause 
many of us to be worried” 
“My partner would see no point [in 
testing], he has been my only partner” 
“Being single, my family will be 
suspicious [if I go for HPV testing]” 

McCaffery 
2006  

Awareness of 
and attitudes 
towards HPV 
testing  

-some say it would cause little 
problems, if tested positive for HPV 
[women in relationships] 
-some feel reassured of additional 
testing  

the majority would feel distress, anxiety and upset, if tested 
positive for HPV [general response] 
many would feel shock, embarrassment and shame, if tested 
positive for HPV [common response] 
-some would worry about transmitting the infection [some 
women] 
-many would be searching for an understanding of who caused 
the infection, if tested positive for HPV [common response,  
-many would feel anxiety about disclosing their HPV positivity 
to partner, family or friends [-] 

-some accept HPV as inevitable part of 
sexual activity  
-understanding that HPV is an extremely 
common infection appeared to reduce the 
stigma for some women  

 ‘‘The stigma comes from it being 
sexually transmitted and the fact that it 
not only predisposes you to cancer but 
it predisposes you to genital warts and 
other things like that.’’ 
‘‘A normal thing for many women to 
have.’’ 

Patel 2018  

Awareness of 
and attitudes 
towards HPV 
testing  

-many would handle it in very 
pragmatic terms, if tested positive 
for HPV [woman who had not 
received a positive HPV result]  

-the majority would feel emotions of shock, fear, 
embarrassment, when tested positive for HPV [the majority of 
women] 
-some would blame themselves for getting into this situation, if 
tested positive for HPV  
-some do not perceive themselves at risk for having an sexually 
transmitted infections, therefore don’t feel the need to be 
tested for HPV  [some women in relationships] 

-some would be willing to accept HPV 
testing as a test for cancer  
-a few would not mind to participate 
[some women in relationships] 
-some find it important that abnormalities 
can be detected [women who previously 
had an abnormal smear] 
-some thought that normalising HPV 
testing and providing more information 
would reduce the stigma attached to it   

 “No because they are still checking for 
cancer so it doesn’t bother me, I would 
still go” 
 “Yeah, I think some people would not 
feel comfortable being tested for a 
sexually transmitted disease, you know 
having a smear test is not linked with 
that as far as people are aware, all 
they’re going for is a routine smear 
test.”  

B. Quantitative study design 

Reference  
 HPV testing 

concerns related to a positive 
result  

Cytology 
concerns related to a positive result  

HPV and cytology  
equally concerning 

Being at risk for HPV positive 

Silver 
2015  

Attitudes 
towards HPV 
testing and 
cytology  

9.3% (51/551) 
-many have moderate to severe 
concern having an HPV test without 
a Pap test[41.4% (227/551) 

26.6% (146/551) 64.2% (353/551) -a few perceive themselves at moderate 
to high risk of HPV 10.4% (57/551) 
-the majority perceive themselves at 
low or non-existent risk for HPV 89.6% 
(492/551) 

Abbreviations are explained in the Table of Abbreviations. 
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6 Results of the Health Economic Assessment 

6.1 Results of the Literature Searches 

The literature search yielded 120 studies of potential interest (this initial potentially relevant study 

pool were supplied by the reviewers of the clinical assessment, search details in sections 3.1.). 

Furthermore, we identified five potentially relevant previous HTAs. The full texts of these studies and 

HTAs were obtained and assessed for eligibility using the same inclusion and exclusion criteria as 

described in the methods of the clinical review in sections 3.2.1 to 3.2.4 and section 3.2.6. 

Furthermore, relevant studies had to provide cost-effectiveness estimates for the following screening 

strategies: 

o change from a cytology-based screening strategy to an HPV-based screening strategy 

(costing; i.e., HPV test and cytology) 

o change from a cytology-based screening strategy to an HPV-based screening strategy 

(primary HPV testing; i.e. HPV testing with cytology triage in positive cases) 

In total, 18 primary studies and three HTAs met the inclusion criteria: 

o Primary studies: Accetta 2010108, Bains 2019109, Barre 2017110, Berkhof 2010111, Bistoletti 

2008112, Burger et al 2012113, Georgalis 2016114, Goldie 2004115, Kim 2005116, Kim 2015117, 

Kulasingam 2009118, Lew 2016119, Lew 2017120, Mittendorf 2003121, Sroczynski 2011122, van 

Rosmalen 2012123 and two studies by groups led by Vijayaraghavan 2010a124 and 

Vijayaraghavan 2010b125.  

o HTAs: Belgium HTA126, Canadian HTA (CADTH)50 and Ireland HTA38. 
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Figure 11. PRISMA flow chart (health economic assessment).  

*Some studies performed more than one screening test comparison of interest; therefore, the combined number of evaluations included 
in the analyses is higher than the number of full texts included. 

  

Search in bibliographic databases 
Date of last search: Nov 2019 

n=12,709 

Exclusion: duplicates 
n=5,551 

Total number to screen 
n=7,158 references / 7,025 trials/studies* 

Exclusion: not relevant 
(according to title / abstract) 

n=6,607  

Potentially relevant  
n=120  

Exclusion: full text not relevant 
n= 104 

n= 43    Background  
n= 35    Wrong comparison/intervention  
n= 15    Selective population  
n= 9     Wrong country  
n= 1    HTA: no own modelling 
n= 1    HTA: not available in English 

Relevant n=18 primary studies, n=3 HTAs 

Referring to Cotesting (HPV Test and Cytology) n=9 evaluations in analyses* 
Referring to Primary HPV Testing (HPV Test and Cytology Triage) n=16 evaluations in analyses* 

Additionally included (HTAs) 
n=5 
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6.2 Key Characteristics  

We identified 21 economic evaluations (18 primary studies, three HTAs). These evaluations were 

model-based cost-effectiveness approaches using input data from the literature and provided 

measures on the additional costs per QUALY gained considering long-run time horizons (life-time or 

close to life-time). Three evaluations (studies) were from the United States (Goldie 2004, Kim 2015, 

Vijayaraghavan 2010b), two covered Canada (Kulasingam 2009, Vijayaraghavan 2010a), two 

Germany (Mittendorf 2003, Sroczynski 2011), another two the Netherlands (Berkhof 2010, van 

Rosmalen 2012), one covered Australia (Lew 2017), another one covered four European countries 

(France, Italy, Netherlands, UK; Kim 2005), one covered France (Barre 2017), one Italy (Accetta 2010), 

one New Zealand (Lew 2016), one Norway (Burger 2012), one Spain (Georgalis 2016), one Sweden 

(Bistoletti 2008), and one the UK (Bains 2019). The three HTAs were conducted in Belgium, Canada 

and Ireland. Cost-effectiveness data were extracted from the studies/HTAs and converted to 2020 

Swiss Francs. Purchasing power parities were not considered. 

 

6.3 Costs 

6.3.1 Cotesting (HPV Test and Cytology) 

Nine primary studies (Berkhof, Bistoletti, Kim 2005, Kim 2015, Lew 2016, Mittendorf 2003, 

Sroczynski, Vijayaraghavan 2010a, Vijayaraghavan 2010b) evaluated an HPV-based screening strategy 

based on cotesting (i.e., evaluated the hypothetical change from cytology-based screening to an HPV-

based screening strategy based on cotesting) (Table 10A). Estimates of the cost-effectiveness ranged 

from dominance (i.e., where the intervention [HPV-based screening strategy] resulted in better 

survival and lower costs; not further quantified) to an ICER of USD 75,900 (corresponding to ~CHF 

106,000 in case of a perfect transferability of the results).  

Screening interval 

Screening intervals ranged from one (Kim 2005, Mittendorf) to nine years (Bistoletti). Vijayaraghavan 

2010b used a two year interval, with the remaining studies (including an alternate scenario by Kim 

2005) choosing either three or five years. Kim 2005 also found that in direct comparison with a five 

year testing interval the one year interval had an ICER more than seven times as high: USD 9,800 

(~CHF 14,000) [five year interval] vs USD 75,900 (~CHF 106,000) [one year interval].  

Age of screening initiation/cessation 

Age of screening initiation ranged from 20 (Sroczynski, Mittendorf) to 32 (Bistoletti), with the 

majority (five studies) choosing 30 years as the age to initiate screening. Age of screening cessation 
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was either 60 or 65 in the majority of studies (five studies), with one each using a cut-off age of 50 

(Bistoletti) and 69 (Lew 2016) respectively, and two studies (both Vijayaraghavan studies) not 

specifying a cut-off age. None of the mentioned studies reported an ICER for differences regarding 

age of screening initiation or cessation. 

Vaccination status 

Lew 2016 differentiated between vaccinated and unvaccinated populations and reported that with a 

five year screening interval starting at 25 years of age, ICER (for the hypothetical change from 

cytology-based screening towards HPV with cytology cotesting) was higher in the unvaccinated than 

the vaccinated cohort: NZD 18,788 (~CHF 27,000) [unvaccinated cohort] vs NZD 13,801 (~CHF 20,000) 

[vaccinated cohort]. 

 

6.3.2 Primary HPV Testing 

In total, 14 primary studies and the three HTAs (Accetta, Bains, Barre, Berkhof, Burger, Georgalis, 

Goldie, Kulasingam, Lew 2016, Lew 2017, Sroczynski, van Rosmalen, Vijayaraghavan a +b, HTA 

Canada, HTA Belgium, HTA Ireland) referred to primary HPV testing (i.e., evaluated the hypothetical 

change from cytology-based screening to a primary HPV-based screening strategy [i.e., HPV Test with 

cytology triage in positive cases]) (Table 10B). Estimates of the cost-effectiveness ranged from 

dominance to an ICER of CAD 105,000 (~CHF 150,000)v.  

Screening interval 

Screening intervals ranged from three to six years, with most falling into the three to five year range. 

Van Rosmalen and Burger were the outliers with screening intervals of six years, with Burger 

differentiating between HPV-vaccinated and unvaccinated women, using longer screening intervals 

for the vaccinated cohort and finding that a screening interval of six years for primary HPV testing 

with cytology triage dominates a five year cytology screening interval in the vaccinated cohort. For 

scenarios where the result was domination (i.e., where the intervention resulted in better survival 

and lower costs), studies generally only provided this “information” than an exact numeric result. 

Age of screening initiation/cessation 

Age of screening initiation in the considered scenarios ranged from 18 (Kulasingam) to 34 (Burger) 

years, with most studies (12) starting between 25 and 30 years. Kulasingam considered scenarios 

with screening initiation in women at 18 and 25 years and reported that ICER for screening initiation 

                                                           
v Please note that an ICER of CAD 105,000 means that a hypothetical change from cytology-based screening 
towards primary HPV testing (with cytology triage) is associated with better survival and higher costs, and that 
the cost per QALY gained are estimated at CAD 105,000. 
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at 18 years is almost twice as high as for starting at 25 years: CAD 47,319 (~CHF 52,000) [starting 

screening at 18 years] vs CAD 24,257 (~CHF 27,000) [starting screening at 25 years]. 

Age of screening cessation generally ranged between 60 and 69 years (eleven studies); however five 

studies did not specify an age cut-off. Van Rosmalen determined that an age of 44 (for screening 

cessation) was the age that maximised the number of QALYs gained relative to the costs ─ but this 

result was outstanding. 

Vaccination status 

Assumptions on the vaccination status varied. Four studies (Accetta, Burger, Lew 2016, Lew 2017) 

evaluated the impact on the cost-effectiveness when changing from cytology to primary HPV testing 

among vaccinated and unvaccinated populations separately. Thereby, three studies reported that 

primary HPV testing compared with cytology-based screening was dominant (again a quantification 

was missing) irrespective of the vaccination status. One study (Accetta) reported an ICER twice as 

high in the vaccinated group: EUR 13,951 (~CHF 22,000) [vaccinated population] vs EUR 5,753 (~CHF 

9,000) [unvaccinated population]. 

 

6.4  Quality Assessment and Applicability/Transferability 
Quality assessment 

Critical appraisal of the methodological quality of the economic modeling studies was conducted 

according to the following criteria: study design, validation and analysis methods, quality of the data 

used, reporting of the results and whether the authors had any conflicts of interest. All included 

studies were found to be of fair quality. Reporting was generally adequate and balanced across 

studies and assumptions on screening test characteristics and clinical consequences were 

comparable (Shemilt, Philips, Cooper, Evers, Husereau, Brunetti). 

Applicability of the results 

Healthcare contexts and population characteristics varied widely between countries, and 

comparisons between study results from different “backgrounds” may thus be of limited value. To 

determine whether the results of the studies are applicable to the situation in Switzerland, studies 

were graded for comparability with the Swiss contest using the following criteria: inpatient costs, 

outpatient costs, life expectancy and cervical cancer incidence. 

As shown in Table 11, results were mixed, with only the Netherlands turning out to be uniformly 

well-comparable as a country across all these dimensions. In total, two studies were available from 

the Netherlands (Berkhof 2010, van Rosmalen 2012). Berkhof found an ICER from switching from 

cytology to primary HPV testing of EUR 17,907 (~CHF30,000) and for switching from cytology to HPV 

testing with cytology (cotesting) of EUR 32,075 (~CHF53,000). The second study from the 
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Netherlands (van Rosmalen) reported an ICER of ~EUR 10,000 (~CHF 14,000) when cytology-based 

screening is replaced by primary HPV testing. 

 

6.5  Budget-Impact Analysis 
While many European countries have already introduced organized cervical cancer screening 

programmes, current Swiss guidelines recommend conventional cytology-based screening on a three 

year interval and are described as an opportunistic system, in which the cervical cancer screening is 

left to the initiative of women and doctors.127 In 2019, a total of 505,261 cytology-based cervical 

cancer screenings were recorded, with average costs of CHF 38.88 per screening (Table 10). At the 

same time, 14,087 HPV tests were recorded, with average costs of CHF 179.50 per test. Please note 

that these average costs do not include the costs of gynaecologist visits, but testing costs only. As a 

result, the base-case scenario of cervical cancer screening in Switzerland includes total testing costs 

of CHF 22,173,164 per year.  

Assuming that no additional gynaecologist visits are needed and testing costs remain constant, a shift 

towards cotesting (HPV test combined with cytology) would be associated with an increase in total 

testing costs to CHF 110,338,897 per year. In comparison to the current situation, cotesting is thus 

related with additional costs of CHF 88,165,733. 

A shift to primary HPV testing (HPV test with cytology triage) would be associated with an increase in 

total testing costs of CHF 91,242,052, if no additional gynaecologist visits are needed, testing costs 

remain constant and 2.8% of patients were tested with both HPV and cytology. In comparison to the 

current situation, primary HPV testing is thus associated with additional costs of CHF 69,068,888. 

Table 10. Input factors of the Budget-Impact Analysis. 

Number of cytology-based cervical cancer screenings in 
Switzerland 2019 

505,261 

Average testing costs CHF 38.88 
Number of HPV tests in Switzerland 2019 14,087 
Average testing costs CHF 179.50 
Total testing costs in Switzerland 2019 CHF 22,173,164 

Source: Santésuisse 

 

As stated above, current Swiss guidelines recommend conventional cytology-based screening in a 

three year interval in an opportunistic system, in which the cervical cancer screening is left to the 

initiative of women and doctors. In contrast, an organised cervical cancer screening program would 

include the invitation for “fixed” intervals of eligible women. Thus, it may be assumed that the 

implementation of an organised cervical cancer screening program could dramatically increase 
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screening rates. On the other hand, the introduction of more extended rates (e.g., a five year 

screening interval) would likely decrease the screening rates.  

Figure 12 illustrates the effects of decreasing or increasing screening rates on the additional costs 

associated with a shift to contesting or primary HPV testing. If we assume that screening intervals are 

kept at three years, the introduction of an organised cervical cancer screening program could 

increase screening rates by 30%, and a shift towards cotesting would be associated with additional 

costs of CHF 121,267,402, while a shift towards primary HPV testing would be associated with 

additional costs of CHF 96,441,503. If we however assume that no organised cervical cancer 

screening program is introduced, but a shift towards a five year screening interval would decrease 

screening rates by 30%, a shift towards cotesting would be associated with additional costs of CHF 

55,964,064 while a shift towards primary HPV testing would be associated with additional costs of 

CHF 41,696,272. Again, these numbers assume that no additional gynaecologist visits are needed and 

testing costs remain constant.  

 

 

 

Figure 12. Annual additional costs for a hypothetical change from the current cytology-based screening 
towards cotesting (red) or primary HPV testing (blue).  
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Table 11. Key study characteristics (health economic assessment).  

A. Cotesting (HPV test combined with cytology). Switching from cytology to cotesting.  

Study Analysis details Base year 
/ currency 

Transferability 
(poor/moderate/fair)* Age Screening strategies Outcome Additional 

findings 

Berkhof 2010 

Country: Netherlands 
Model type: Markov   
Perspective: societal 
Discount rate: QALYs 1.5%; costs 
4% 
Time horizon: lifetime 

2007 / EUR 

Outpatient: fair 
Inpatient: fair 
Life exp.: fair 
Incidence: fair 

30–60 Cytology (3y)  HPV + Cytology 
cotesting (5y) ICER €32,075  (~CHF53,000) - 

Bistoletti 2008 

Country: Sweden 
Model type: Markov 
Perspective: national health 
service 
Discount rate: costs 3%; benefits 
5% 
Time horizon: remaining lifetime 

2005 / USD 

Outpatient: fair 
Inpatient: fair 
Life exp.: fair 
 Incidence: poor 

32-60 

Cytology at age 32, 35, 38, 41, 44, 47, 50, 
55, 60  
 HPV + Cytology cotesting at age 32, 
41, 50 

dominant  

Problem: different 
testing intervals. 

Cotesting at 32, 41, 
50y; cytology at 3y 

interval 32-50, then 5y 

Kim 2005 

Country: United Kingdom, The 
Netherlands, France, and Italy 
Model type: Markov 
Perspective: societal 
Discount rate: 3% 
Time horizon: lifetime 

2004 / USD 

Outpatient: poor-fair  
Inpatient: med-fair 
Life exp.: mod-fair  
Incidence: poor-fair 

Cytology until 30, 
Intervention after 30-
60/65 

Cytology (3y)  HPV + Cytology 
cotesting (5y) 
 
Cytology (3y)  HPV + Cytology 
cotesting (1y) 

ICER $9,800 (~CHF14,000) 
 
 
ICER $75,900 (~CHF106,000) 
 

- 

Kim 2015 

Country: USA 
Model type: individual-based 
Monte Carlo simulation model 
Perspective: societal 
Discount rate:3% 
Time horizon: lifetime 

2012 / USD 

Outpatient: fair  
Inpatient: poor  
Life exp.: mod 
 Incidence: mod 

Cytology until 30, 
Intervention after 30-65 

Cytology (3y)  HPV + Cytology 
cotesting (5y) ICER $59,469 (~CHF54,000) - 

Lew 2016 

Country: New Zealand 
Model type: Markov 
Perspective: health services 
Discount rate: 3.5% 
Time horizon: lifetime 

2017/18 / 
NZD 

Outpatient: poor  
Inpatient: med 
Life exp.: fair 
Incidence: mod 

25-69 

Cytology (3y)  HPV + Cytology 
cotesting (5y) (unvaccinated women) 
 
Cytology (3y)  HPV + Cytology 
cotesting (5y) (vaccinated women) 

ICER $18,788 (~CHF27,000) 
 
 
ICER $13,801 (~CHF20,000)  

- 

Mittendorf 2003 

Country: Germany 
Model type: decision tree 
Perspective: payer  
Discount rate: 5% 
Time horizon: 25y 

2001 / EUR 

Outpatient: mod 
Inpatient: mod 
Life exp.: fair 
Incidence: poor 

20-60 Cytology (1y)  HPV + Cytology 
cotesting (1y) dominant - 

Sroczynski 2011 
Country: Germany 
Model type: Markov 
Perspective: healthcare system 

2007 / EUR 
Outpatient: mod 
Inpatient: mod 
Life exp.: fair  

20-60 
Cytology (3y)  HPV + Cytology 
cotesting (3y) 
 

dominant 
 
 

- 
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Discount rate: 3% 
Time horizon: lifetime 

Incidence: poor Cytology (3y)  HPV + Cytology 
cotesting (5y)  

dominant 

Vijayaraghavan 
2010a 

Country: Canada 
Model type: Markov 
Perspective: health care payer 
Discount rate: 5% 
Time horizon: lifetime 

2007 / CAD 

Outpatient: poor  
Inpatient: fair  
Life exp.: fair 
Incidence: fair 

Cytology until 30, 
Intervention after 30-not 
specified 

Cytology (3y)  HPV + Cytology 
cotesting (3y) ICER $12,676 (~CHF14,000) - 

Vijayaraghavan 
2010b 

Country: USA 
Model type: Markov 
Perspective: payer 
Discount rate: none reported  
Time horizon: lifetime 

2007 / USD 

Outpatient: fair  
Inpatient: poor  
Life exp.: mod  
Incidence: mod 

Cytology until 30, 
Intervention after 30-not 
specified 

Cytology (2y)  HPV + Cytology 
cotesting (3y) ICER $15,495 (~CHF17,000) - 

 

B. Primary HPV testing (HPV test alone or with cytology triage). Switching from cytology to primary HPV testing. 

Study Analysis details Base year/ 
currency 

Transferability 
(poor/moderate/fair)* Age Screening strategies Outcome Additional 

findings 

Accetta 2010 

Country: Italy 
Model type: calibrated Markov 
Perspective: payer 
Discount rate: 3% 
Time horizon: lifetime 

2006 / EUR 

Outpatient: poor 
Inpatient: mod 
Life exp.: fair 
Incidence: poor 

25-65 

Cytology (3y)  HPV + Cytology 
triage (5y) (unvaccinated women) 
Cytology (3y)  HPV + Cytology 
triage (5y) (vaccinated women) 

ICER €5,753 (~CHF9,000) in 
unvaccinated women 
ICER €13,951 (~CHF22,000) in 
vaccinated women 

Change towards  
3y test interval not 
cost-effective.  

Bains 2019 

Country: England 
Model type: stochastic, individual-
based simulation 
Perspective: healthcare provider 
Discount rate: 3.5% 
Time horizon: lifetime 

2013/14 / GBP 

Outpatient: mod 
Inpatient: fair 
Life exp.: mod  
Incidence: poor 

25–64 

Cytology (3y)  HPV + Cytology 
triage (3y) 
Cytology (5y)  HPV + Cytology 
triage (5y) 

HPV + cytology triage 
dominant regardless of 
screening interval 

3y interval not cost-
effective compared to 
5y interval 

Barre 2017 

Country: France 
Model type: Markov   
Perspective: collective ‘all payers’  
Discount rate: 4% 
Time horizon: lifetime 

2016 / EUR 

Outpatient: mod 
Inpatient: med 
Life exp.: fair  
 Incidence: poor 

25–65  

Cytology (3y)  HPV + Cytology 
triage (5y) 
Cytology (3y)  HPV + Cytology 
triage (3y) 

dominant  
 
ICER €35,095 (~CHF35,000) 

- 

Berkhof 2010 

Country: Netherlands 
Model type: Markov   
Perspective: societal 
Discount rate: QALYs 1.5% , costs 
4% 
Time horizon: lifetime 

2007 / EUR 

Outpatient: fair 
Inpatient: fair 
Life exp.: fair 
 Incidence: fair 

30–60 Cytology (5y)  HPV + Cytology 
triage (5y) ICER €17,907  (~CHF30,000) - 

Burger 2012 
Country: Norway 
Model type: individual-based 
stochastic 

2010 / USD 
Outpatient: fair 
Inpatient: fair 
Life exp.: fair  

Cytology until 34, 
Intervention after 
34-not specified 

Cytology (3y)  HPV + Cytology 
triage (4y) (unvaccinated) 
Cytology (5y)  HPV + Cytology 

dominant  
 
dominant 

Screening interval 4y 
for unvaccinated 
women, 6y for 
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Perspective: societal 
Discount rate: 4% 
Time horizon: lifetime 

Incidence: poor triage (6y) (vaccinated women) vaccinated 

Burger 2012 

Country: Spain 
Model type: Markov 
Perspective: societal 
Discount rate: 3% 
Time horizon: lifetime 

2013 / EUR 

Outpatient: poor 
Inpatient: mod 
Life exp.: fair 
Incidence: mod 

25-65 Cytology (5y)  HPV + Cytology 
triage (5y) (vaccination program) ICER €12,214 (~CHF15,000) Intervention includes a 

vaccination program 

Goldie 2004 

Country: USA 
Model type: Markov 
Perspective: societal 
Discount rate: 3% 
Time horizon: lifetime 

2001 / USD 

Outpatient: fair  
Inpatient: poor  
Life exp.: mod  
Incidence: mod 

Cytology until 30, 
Intervention after 
30-not specified 

Cytology (3y)  HPV + Cytology 
triage (3y) 
Cytology (4y)  HPV + Cytology 
triage (4y) 

ICER $53,690 (~CHF96,000) 
 
ICER $19,815 (~CHF35,000) 

 

Kulasingam 2009 

Country: Canada 
Model type: Markov 
Perspective: health-system 
Discount rate: 3% 
Time horizon: lifetime 

2006 / CAD 

Outpatient: poor  
Inpatient: mod 
Life exp.: fair 
Incidence: fair 

Screening starts at 
the age of 25 or 18-
not specified 

Cytology (3y)  HPV + Cytology 
triage (5y) (Screening starts at the 
age of 25) 
 
Cytology (3y)  HPV + Cytology 
triage (3y) (Screening starts at the 
age of 25) 
 
Cytology (3y)  HPV + Cytology 
triage (3y) (Screening starts at the 
age of 18) 

 
ICER  $6,720 (~CHF7,000) 
 
 
ICER $24,257 (~CHF27,000) 
 
 
ICER $47,319 (~CHF52,000) 
 

- 

Lew 2016 

Country: New Zealand 
Model type: Markov 
Perspective: health services 
Discount rate: 3.5% 
Time horizon: lifetime 

2017/18 / NZD 

Outpatient: poor  
Inpatient: mod 
Life exp.: fair 
Incidence: mod 

25-69 

Cytology (3y)  HPV + Cytology 
triage (5y) (unvaccinated women) 
Cytology (3y)  HPV + Cytology 
triage (5y) (vaccinated women) 

dominant 
 
 
dominant  

 

Lew 2017 

Country: Australia 
Model type: Markov 
Perspective: health services 
Discount rate: 5% 
Time horizon: lifetime 

2013 / AUD 

Outpatient: poor  
Inpatient: mod 
Life exp.: fair 
Incidence: fair 

25–64/69 

Cytology (3y)  HPV + Cytology 
triage (5y) (unvaccinated women) 
Cytology (3y)  HPV + Cytology 
triage (5y) (vaccinated women) 

dominant 
 
dominant 

- 

Sroczynski 2011 

Country: Germany 
Model type: Markov 
Perspective: healthcare system 
Discount rate: 3% 
Time horizon: lifetime 

2007 / EUR 

Outpatient: mod 
Inpatient: mod 
Life exp.: fair 
Incidence: poor 

20-60 

Cytology (3y)  HPV + Cytology 
triage (3y) 
Cytology (3y)  HPV + Cytology 
triage (5y)   

dominant 
 
dominant 

 

van Rosmalen 2012 

Country: Netherlands 
Model type: microsimulation 
screening analysis 
(MISCAN) Perspective: societal 
Discount rate: 3% 

2010 / EUR 

Outpatient: fair  
Inpatient: fair  
Life exp.: fair 
Incidence: fair 

32-44 Cytology (6y)  HPV + Cytology 
triage (6y) 

ICER ~€10,000 (~CHF14,000)- 
 - 
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Time horizon: lifetime 

Vijayaraghavan 2010a 

Country: Canada 
Model type: Markov 
Perspective: health care payer 
Discount rate: 5% 
Time horizon: lifetime 

2007 / CAD 

Outpatient: poor  
Inpatient: fair  
Life exp.: fair  
Incidence: fair 

Cytology until 30, 
Intervention after 
30-not specified 

Cytology (3y)  HPV + Cytology 
triage (3y)  

ICER $29,474 (~CHF32,000) 
 - 

Vijayaraghavan 2010b 

Country: USA 
Model type: Markov 
Perspective: payer 
Discount rate: none reported  
Time horizon: lifetime 

2007 / USD 

Outpatient: fair  
Inpatient: poor  
Life exp.: mod 
Incidence: mod 

Cytology until 30, 
Intervention after 
30-not specified 

Cytology (2y)  HPV + Cytology 
triage (3y)  ICER $13,617 (~CHF15,000) - 

HTA Belgium 

Country: Belgium 
Model type: Markov 
Perspective: payer 
Discount rate: costs 3%, benefits 
1,5% 
Time horizon: 30-104y 

2014 /  EUR 

Outpatient: poor  
Inpatient: mod 
Life exp.: fair 
Incidence: poor 

30-64 

Cytology (3y)  HPV + Cytology 
triage (3y) 
Cytology (5y)  HPV + Cytology 
triage (3y)  

dominant 
 
dominant 

- 

HTA Canada 

Country: Canada 
Model type: Markov + decision 
tree 
Perspective: payer 
Discount rate: 1.5% 
Time horizon: lifetime 

2017/18 / CAD 

Outpatient: poor   
Inpatient: fair  
Life exp.: fair 
Incidence: fair 

25-69 Cytology (3y)  HPV + Cytology 
triage (3y)  ICER $105,000 (~CHF150,000) - 

HTA Ireland 

Country: Ireland 
Model type: Markov 
Perspective: healthcare system 
Discount rate: 5% 
Time horizon: 25y-death 

2016 / EUR 

Outpatient: mod 
Inpatient: fair  
Life exp.: fair 
Incidence: poor 

25-60 Cytology (3y)  HPV + Cytology 
triage (3y) dominant Cytology only not base 

case 

Abbreviations are explained in the Table of Abbreviations. 
*Details on the country-specific transferability grading are displayed in Table 12. 
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Table 12. Country-specific transferability grading 

Country Outpatient 
Costs 

Inpatient 
Costs 

Life 
Expectancy 

Cervical Cancer 
Incidence 

Australia -61% -41% -0.9% +23% 

     New 
Zealand -67% -48% -2.5% +32% 

     Canada -61% -19% -1.9% +28% 

     USA +20% 81% -5.4% +42% 

     France -57% -47% +0.2% +55% 

     Germany -60% -51% -2.8% +83% 

     Italy -74% -42% -0.1% +70% 

     Netherlands -22% -1% -2.7% +30% 

     Norway +4% -19% -1.4% +127% 

     Spain -69% -35% 0.7% +37% 

     Sweden +1% -9% -1.6% +87% 

     Switzerland $398 $12,421 85.7 years 6.0 

     UK -39% -27% -5.2% +70% 

     Ireland -57% -18% -1.9% +133% 

     Belgium -63% -37% -2.0% +83% 
 
Switzerland is the reference.  
Unit costs for inpatient and outpatient visits were adapted according to the method of Moses et al. 201959, 
with a divergence of ≤30% considered fair (highlighted in green), >30% and ≤60% considered medium 
(highlighted in yellow) and >60% considered poor (highlighted in red).  
Life expectancy at birth for female citizens were adapted from the Worldbank (www.worldbank.org) with a 
divergence of ≤3% considered good, >3% and ≤6% considered moderate and >6% considered poor.  
Crude rates of cervical cancer per 100,000 inhabitants and year were adapted from the Global Cancer 
Observatory (www.gco.iarc.fr) with a divergence of ≤30% considered fair, >30% and ≤60% considered 
moderate and >60% considered poor.  
  

http://www.worldbank.org/
http://www.gco.iarc.fr/
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7 Discussion 

7.1 Findings from this HTA Compared with Others 

Overall Findings of the Clinical Assessment 

The majority of randomised trials and non-randomised studies assessed the clinical effectiveness of 

different screening methods for cervical cancer to detect premalignant stages of cervical cancer and 

(invasive) cervical cancer. Overall or cancer-related mortality were not reported in any of the 

included trials. The results of this HTA indicate that screening methods based on HPV testing (either 

combined with cytology, with cytology triage in positive cases, or as HPV “stand alone” test) probably 

detect more cases of premalignant diseases (CIN at any stage) in the first screening round compared 

to cytology-based testing. In the second screening round, cytology (alone or with HPV triage) 

probably detected more cases of CIN2+ and CIN3+ than HPV-based testing. The increased detection 

rate of precursor lesions with HPV-based screening in the first screening round may reflect the higher 

sensitivity of the HPV-based testing method compared to cytology-based testing. However, it should 

also be considered that a proportion of these cases detected by HPV-based testing in the first round 

will never progress to malignant disease. Summing up, if HPV-based screening detects more cases of 

precancerous cervical lesions at the first screening, then newly emerging cases will be primarily 

detected in the second round. This “assumption” is facilitated by the increased incidence rate of 

precancerous lesions in the second round under cytology-based screening when compared to HPV-

based screening indicating that these cases are either new cases or progressive cases that were 

missed (by cytology) at the first screening round. Moreover, the fact that more cases of precancerous 

lesions (particularly CIN3+) are detected at the first screening under HPV- compared to cytology-

based testing is also consistent with the lower risk of being diagnosed with cervical cancer in the 

second screening round observed in those women screened with HPV-based testing compared to 

those screened by cytology. Our results also indicate that women receiving HPV-based screening 

were more likely to be referred for colposcopy (with biopsy when indicated) and treatment (ablation, 

colposcopic treatment) than women receiving cytology-based testing at first screening. In the second 

screening round, however, both referral rates (for colposcopy and treatment) were reduced under 

HPV-based screening. While the majority of the randomised trials evaluating population-based 

cervical cancer screening focused on women aged between 25 and 65 years, the non-randomised 

study pool (except for Rebolj) included a screening population that was generally older and ranged 

between 30 and 60 years. Although several trials/studies reported age-stratified outcomes, the 

specific age groups varied between trials/studies which did not allow us to perform analyses for 

women younger than 30 and equal or older than 30 years of age (as predefined in the protocol) 
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across randomised trials. Overall, the reported observations (outcome data) were similar across age 

groups (< 35 and ≥ 35 years in randomised trials; < 30 and ≥ 30 years in non-randomised studies), but 

the magnitude of the effect varied and the effects were not necessarily significant.  

 

Overall findings of the review addressing women’s attitudes towards HPV-based screening 

A prerequisite for the introduction of a screening test is that it would not be rejected by the 

screening population. Taking into account that women may experience increased anxiety and 

depression at the time of any cervical examination,128 the strongest preferences for not having such 

an examination will not be affected by a change in screening modality from cytology to HPV testing. 

For example, both require a cervical cell smear, and therefore the potential for embarrassment, pain, 

and logistical inconvenience cannot be removed. However, there is a reasonable body of literature 

on self-sampling strategies for HPV testing indicating that it may be a widely acceptable cervical 

cancer screening approach.129 130 Particularly having the choice between self-sampling and clinician-

collected sampling may encourage women who would otherwise have difficulties to undergo cervical 

cancer screening.  

Our review outlines a number of HPV-testing-specific factors impacting women’s attitudes towards 

HPV-based screening strategies. For example, the association between an HPV infection and cervical 

cancer is not always understood resulting in a misinterpretation of HPV-based screening; i.e. many 

women associate rather negative attitudes such as stigmatization (when being tested for a sexually 

transmitted disease) than the benefit of cancer prevention with this screening test. A lack of 

understanding of this “link” may also impact the personal risk estimation of being infected with HPV 

or being at risk of cervical cancer. When HPV is only understood as a sexually transmitted infection, 

many women estimate their risk in relation to the number of sexual partners. As a result, many 

women may underestimate their personal risk (owing to their lifestyle which is supposed to be 

“safe”) and decline to participate in HPV-based screening. Therefore, introducing HPV testing as a 

cervical cancer screening test requires patient education focusing on the etiology and risk factors of 

cervical cancer to reduce psychological distress (e.g. stigmatisation) associated in particular with 

testing for a disease that is often sexually transmitted.  

 

Overall findings of the health economic assessment  

Although the available study pool was heterogeneous in terms of the screening strategies, screening 

population (age, vaccinated/unvaccinated women) and discount rates, there was good-quality data 

available. Furthermore, reporting was generally adequate and well balanced across studies. Overall, 

the evidence was consistent across all economic evaluation studies that HPV-based screening (in any 

combination) is more cost-effective than cytology-based screening. Thereby, estimates of the cost-
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effectiveness ranged from dominance (i.e., where HPV-based screening resulted in better survival 

and lower costs) to a number of favorable cost-effectiveness estimates. In detail, only a minority of 

modeling scenarios resulted in an ICER above the “common” thresholds of CHF 50,000. However, due 

to a lack of data, conclusions regarding the cost-effectiveness on the optimal screening interval and 

women’s age could not be derived.  

 

Other HTAs and/or Systematic Reviews 

For 20 years, cervical cancer screening has been evaluated in a variety of systematic reviews and 

HTAs (Appendix 2).e.g.,131-133 Four reports have been published in 2019 alone.50 131 133 134 Similar to the 

current HTA, all reports agree that HPV is the major risk factor for the development of cervical cancer 

and that HPV testing directly detects the presence of the virus. The CADTH review found that HPV 

tests are better at detecting cancer precursors than cytology but less effective at identifying those 

who may not be at risk for developing cancer despite having HPV. 50Screening with HPV tests 

compared with cytology was ─also similar to the current findings─ associated with increased referral 

rates for colposcopy. The CADTH HTA expert review panel recommended that “if a jurisdiction 

chooses to replace cytology with HPV-based testing as the primary test for programmatic cervical 

cancer screening, five year testing intervals between the ages of 25 and 69 are appropriate. HPV-

based screening should be done with a test with genotyping capability”. A five year interval is also 

recommended by the Irish Health Information and Quality Authority when using primary HPV testing 

(with cytology triage) for all women between the ages of 25 and 60 years.38 38 They also recommend 

that women between the ages of 25 and 30 years who are not vaccinated against HPV would benefit 

from an additional HPV-based screening at the age of 28. The most recently published HTA from 

Austria, which is based on 17 systematic reviews,134 recommends an organised primary HPV-based 

screening every three years for women from the age of 30. This screening strategy is similar to the 

German cervical cancer screening guideline.135 However, in Germany the three year interval for HPV-

based screening (in combination with cytology) applies to women from the age of 35 (and annually 

cytology (as stand-alone test) is offered from the age of 20). 

 

7.2 Strengths and Limitations of this HTA 
This is the first systematic review considering not only the best available evidence from randomised 

trials, but also results from non-randomised studies. Although the effect estimates of the randomised 

trials and non-randomised studies were similar, the certainty of evidence varied by study type. 

Whereas in the randomised trials the certainty of evidence was judged to be moderate to low, it was 

judged to be low to very low in the non-randomised studies. Overall, the certainty of evidence was 
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hampered by serious imprecision (due to the 95%-CIs including the possibility of a benefit or harm 

with either intervention). The risk for bias was judged as more serious in the GRADE evidence profile 

for the non-randomised studies: Whereas all included studies (independent of the study type) were 

judged to be at a (high) risk of bias due to a lack of blinding, the observed differences between the 

screening strategies in the non-randomised studies may additionally be attributable to confounding 

rather than to the effects of the interventions. Selective outcome reporting may also have 

introduced bias in the non-randomised studies. However, it was not possible to make a final 

judgement for this aspect of bias as published study protocols or registration records were lacking. 

Likewise, it was not possible to assess the risk of publication bias for the individual outcomes because 

of the small numbers of trials/studies. 

Despite various outcomes being assessed, predefined subgroup and/or sensitivity analyses did not 

seem feasible due to the heterogeneity in threshold definitions (particularly for colposcopy or 

retesting), complex diagnostic pathways and different screening algorithms applied between and 

even within trials/studies. Regarding the screening interval, we were unable to assess the difference 

between the effect of a three and five year interval due to an absence of data; however, we were 

able to compare the effects of the first screening round (baseline screening) with the second 

screening round (after three or four years). Furthermore, we were able to provide cumulative data 

over all screening rounds, also including a trial with three screening rounds (ARTISTIC). Any 

intervention carries a potential risk for complications such as harm due to overdiagnosis, false-

positives and false-negatives. It has to be emphasised that the identified screening-related harm in 

this HTA is mainly based on the results of one trial/study and numbers of false-positives and false-

negatives are not included in this report. Taking into account that this HTA is based exclusively on 

data from primary screening trials/studies evaluating rather the effectiveness of different screening 

strategies than diagnostic accuracy, false-positive and false-negative rates were not or not clearly 

reported across these primary trials/studies. Furthermore, diagnostic accuracy including false-

positive and false-negative screening results has been evaluated in several reviews. Therefore, we 

felt that the inclusion of these data in the clinical assessment would not provide additional “value” 

but rather would be associated with bias due to ignoring results from primary diagnostic accuracy 

studies.  

 

7.3 Challenges/Implications related to HPV-based screening 
HPV-based screening is expected to offer some benefits over cytology, such as higher sensitivity, the 

potential for increasing the time interval between screening visits, the potential to initiate screening 

at an older age (thus reducing the number of times screening occurs), and the opportunity to 
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implement self-sampling to encourage screening participation in under- and unscreened 

populations.20 136 Taking into account the higher rate of transient HPV infections among those 

younger than 30 years of age combined with the high sensitivity of HPV testing an increase of 

positive cases could be the consequence (i.e., overdiagnosis, particularly of less serious cervical 

lesions that would resolve naturally). This could lead to unnecessary physical and mental burdens for 

e women as well as unnecessary interventions, such as referral to colposcopy of those without 

precancerous changes. Therefore, educating the screening population and practitioners will be an 

important aspect of implementing a new screening test. In addition to issues related to the detection 

of more HPV infections and thus having a higher rate of positive results using HPV-based testing, the 

implementation of a screening program raises a number of other issues, such as ensuring equal 

access to health care services (both the screening services and follow-up diagnostic testing and 

treatment) and/or changes to the workflows of clinicians and laboratory specialists. A change in the 

test/screening strategy may also change the number of required laboratory services in a region as 

well as the associated workforce.  
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8 Conclusions 
Overall, an HPV-based screening strategy appears to be more effective than cytology-based 

screening in preventing invasive cervical cancer through earlier detection of (high-grade) 

precancerous cervical lesions. However, in younger women, HPV-based screening may lead to 

overdiagnosis of regressive CIN2 and potentially unnecessary colposcopies. Our findings are 

supported by (i) increased detection rates of precancerous lesions and higher colposcopy referral 

rates in the initial screening round and (ii) decreased detection rates of CIN2+ and CIN3+ cases as 

well as lower colposcopy referral rates in the second screening round (between three and four years 

after the first screening) when HPV-based screening was compared with cytology-based screening. 

These observations were similar across age groups, but the magnitude of the effect varied and some 

effects were based on the result of a single trial/study. No data were available addressing mortality 

in Western countries. Furthermore, introducing an HPV-based screening strategy may require patient 

education to reduce psychological distress that is particularly associated with testing for a disease 

that is often sexually transmitted. Overall, the evidence was consistent across all economic 

evaluation studies that HPV-based screening (in any combination) is more cost-effective than 

cytology-based screening.  
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Gynecol 2005;193(3 Pt 1):650-657.60 

Naucler P, Ryd W, Tornberg S, et al. Human papillomavirus and Papanicolaou tests to screen for cervical 
cancer. NEJM 2007;357(16):1589-1597.61 

Naucler P, Ryd W, Tornberg S, et al. Efficacy of HPV DNA testing with cytology triage and/or repeat HPV 
DNA testing in primary cervical cancer screening. J Nat Cancer Inst 2009;101(2):88-99.62 

 
NTCC I 2010 (Italy) 
Ronco G, Segnan N, Giorgi-Rossi P, et al. Human papillomavirus testing and liquid-based cytology: results at 
recruitment from the new technologies for cervical cancer randomized controlled trial. Journal of the 
National Cancer Institute 2006;98(11):765-774.63 
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screening of women younger than 35 years: results at recruitment for a randomised controlled trial. Lancet 
Oncol 2006;7(7):547-555.64 

Giorgi-Rossi P, Segnan N, Zappa M, Naldoni C, Zorzi M, Confortini M, et al. The impact of new technologies 
in cervical cancer screening: results of the recruitment phase of a large randomised controlled trial from a 
public health perspective. Int J Cancer 2007;121(12):2729-34.65 

Ronco G, Cuzick J, Segnan N, Brezzi S, Carozzi F, Folicaldi S, et al. HPV triage for low grade (L-SIL) cytology is 
appropriate for women over 35 in mass cervical cancer screening using liquid based cytology. Eur J Cancer 
2007;43(3):476-48066 

Ronco G, Cuzick J, Pierotti P, Cariaggi MP, Palma PD, Naldoni C, et al. Accuracy of liquid based versus 
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controlled trial. BMJ 2007;335(7609):28-3167 

Ronco G, Giorgi-Rossi P, Carozzi F, et al. Results at recruitment from a randomized controlled trial 
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screening test. J Nat Cancer Inst 2008;100(7):492-501.68 

Ronco G, Giorgi-Rossi P, Carozzi F, et al. Efficacy of human papillomavirus testing for the detection of 
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POBASCAM 2012 (Netherlands)  
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Primary HPV Testing  

Randomised trials (N=5) 

NTCC II 2010 (Italy) 
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recruitment from the new technologies for cervical cancer randomized controlled trial. J Nat Cancer Inst 
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COMPASS – Pilot 2017 (Australia) 
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A1.2 Women’s Attitudes towards HPV Screening 
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A1.3 Health Economic Assessment  
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Appendix 2 Other Systematic Reviews, Guidelines, HTAs 

Year 
published 

Country/ 
Reference Last search Study design 

included (N) Age 
Screening test 

Reference 
standard 

Outcomes  

Intervention Comparator  Clinical outcomes DTA Women’s 
preferences 

Economic 
assessment 

HTAs 

2019 UK131 - RCTs (1)  20-64 HPV testing 
with cytology 

Cytology 
with HPV triage  CIN3+, intervals, 

HPV genotyping 
- 

2019 Austria134 06/19 SR, MA all ages 

HPV testing 
with/without 
cytology (triage) 

Cytology 
with/without HPV 
triage 

Colposcopy 
with biopsy  
when indicated 

CIN3, CIN3+,  
invasive cervical cancer, 
mortality 

+ 
- + 

2019 Canada50 03/17 RCT (9), NRS (11), SR 
(4) ≥ 21  Cervical cancer, mortality, 

harm  
+ + + 

2019 France133  01/19 RCTs (10), 
MA (1) 25-65 

Cytology alone  

CIN2+,  
cervical cancer, survival + -  

2018 USA/ 
USPSTF139 02/17 RCT (8), NRS (5), IPD 

MA (1) ≥ 21 
CIN3+,  
False-positives, 
psychological effects 

- 

2017 Ireland38 01/16 RCT (7), NRS (19), HTA 
(3), CEA (5) 18-70 

CIN2+, CIN3+ + - 

+ 

2014 Germany/IQWiG132 11/13 RCT (5)  20-60 - 

2015 Belgium126 10/13 - 18-70 + 

Systematic Reviews 

2014 Germany/AWMF135 10/13 RCT (6) >20 
HPV testing 
with/without 
cytology (triage) 

Cytology alone 
Colposcopy 
with biopsy 

when indicated 

CIN2+, CIN3/3+, cervical 
cancer, mortality, harm  

- 
2014 Ronco et al.9 01/13 RCT (4)  20-64 

Invasive cervical cancer, 
adenocarcinoma, 
squamous-cell carcinoma 

2017 Cochrane Review140 11/15 RCT (3), NRS (37) 20-70 - + - 
Abbreviations are explained in the Table of Abbreviations. 
+ Aspect addressed in report; - Aspect not addressed in report.  
HTA from France: Sensitivity/specificity available only for subgroup analysis (HPV self-sampling vs professional sampling). The DTA results are based on a separate meta-analysis.141  
HTA from Belgium: This HTA describes the characteristics of 11 studies. However, for the DTA data, 60 studies were considered as relevant. The study flow is not clearly described. 
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Appendix 3 Search Strategies 

Clinical Assessment and Health Economic Assessment 

Medline [Ovid]  
mesz|Ovid MEDLINE(R) <1946 to November Week 2 2019>|YES 
mesx|Ovid MEDLINE(R) Daily Update <November 15, 2019>|YES 
medp|Ovid MEDLINE(R) Epub Ahead of Print <November 15, 2019>|YES 
prew|Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations <1946 to November 15, 
2019>|YES 
 
Date run: 19.11.2019 
 
ID Search Hits 
1 (endometr* or cervix or cervical or cervico*).mp.  373,363  

2 (cancer* or carcinoma or adenocarcinoma or neoplas* or dysplas* or dyskaryos* or 
squamous or abnormal pap).mp.  3,446,019  

3 exp Neoplasms/  3,240,434  

4 ((endometr* or cervix or cervical or cervico*) adj3 (cancer* or carcinoma or adenocarcinoma 
or neoplas* or dysplas* or dyskaryos* or squamous or abnormal pap)).mp.  130,773  

5 1 and 3  152,136  

6 exp Uterine Neoplasms/ or exp Uterine Cervical Dysplasia/ or Cervical Intraepithelial 
Neoplasia/  130,277  

7 

(cervical intraepithelial neoplasia or cervical intra epithelial neoplasia or CINII* or CIN2* or 
CINIII* or CIN3* or squamous intraepithelial lesion* or squamous intra epithelial lesion* or 
precancerous lesion* or pre cancerous lesion* or glandular lesion* or HSIL or H-SIL or LSIL or 
L-SIL or ASCUS or AS-CUS).mp.  

23,101  

8 or/4-7  204,872  
9 exp Papillomaviridae/ or Papillomavirus Infections/  39,317  

10 (HPV* or hrHPV* or alphapapillomavirus* or papillomavirus* or papilloma virus* or 
papillomaviridae).mp.  58,275  

11 9 or 10  58,282  
12 exp Cytodiagnosis/  298,122  
13 (((pap or papanicolaou) adj5 (smear* or test* or swab* or scrap*)) or (cytolog* or LBC)).mp.  1,0769,88  
14 (DNA test or self-sampl* or self-collect*).mp.  2,590  
15 or/12-14  1,328,548  
16 8 and 11 and 15  10,022  
17 (screen* or (early adj3 (detection or diagnosis or identification))).mp.  941,481  
18 Early Detection of Cancer/ or Mass Screening/ or Early Diagnosis/  141,017  
19 17 or 18  941,481  
20 16 and 19  5,435  
21 exp animals/ not humans/  4,643,868  
22 Male/ not Female/  2,712,092  
23 21 or 22  6,351,753  
24 20 not 23  5389  
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Cochrane Library 

Date run: 19.11.2019 

ID Search Hits 
1 ((endometr* OR cervix OR cervical OR cervico*) )  NEAR/3 ( (cancer* OR carcinoma 

OR adenocarcinoma OR neoplas* OR dysplas* OR dyskaryos*  OR squamous OR 
“abnormal pap”) ) 

7,862 

2 (endometr* OR cervix OR cervical OR cervico*) 30,780 
3 MeSH descriptor: [Neoplasms] explode all trees 72,188 
4 #2 AND #3 3,684 
5 #1 OR #4 8,548 
6 MeSH descriptor: [Uterine Neoplasms] explode all trees 3,080 
7 MeSH descriptor: [Uterine Cervical Dysplasia] explode all trees 178 
8 MeSH descriptor: [Cervical Intraepithelial Neoplasia] this term only 519 
9 #6 OR #7 OR #8 3,246 
10 (“cervical intraepithelial neoplasia” OR “cervical intra epithelial neoplasia” OR CINII* 

OR CIN2* OR CINIII* OR CIN3* OR (“squamous intraepithelial” NEXT lesion*) OR 
(“squamous intra eptithelial” NEXT lesion*) OR (precancerous NEXT lesion*) OR (“pre 
cancerous” NEXT lesion*) OR (glandular NEXT lesion*) OR  HSIL OR “H-SIL” OR LSIL OR 
“L-SIL” OR ASCUS OR “AS-CUS”) 

1,632 

11 #9 OR #10 4,212 
12 #5 OR #11 9,462 
13 MeSH descriptor: [Papillomaviridae] explode all trees 567 
14 MeSH descriptor: [Papillomavirus Infections] this term only 666 
15 #13 OR #14 819 
16 (HPV* OR hrHPV* OR alphapapillomavirus* OR papillomavirus* OR (papilloma NEXT 

virus*) OR papillomaviridae) 
3,162 

17 #15 OR #16 3,163 
18 MeSH descriptor: [Cytodiagnosis] explode all trees 5,471 
19 ( (pap OR papanicolaou) ) NEAR/5 ( (smear* OR test* OR swab* OR scrap*) ) 1,111 
20 (cytology* OR LBC) 6,474 
21 (“self-sampling” OR (self NEXT collect*) OR “DNA test”) 380 
22 #18 OR #19 OR #20 OR #21 12,236 
23 #17 AND #22 862 
24 #12 AND #23 739 
25 (screen* OR “early detection” OR “early diagnosis” OR “early identification”) 75,343 
26 MeSH descriptor: [Early Detection of Cancer] this term only 1,062 
27 MeSH descriptor: [Mass Screening] this term only 3,030 
28 MeSH descriptor: [Early Diagnosis] this term only 535 
29 #25 OR #26 OR #27 OR #28 75,343 
30 #24 AND #29 483 
Comment: 19 Cochrane Reviews (imported) 

1 Cochrane Protocol  (imported) 
462 Trials                      (imported) 
1 Clinical Answer         (not imported) 

482 
imported 
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Web of Science 

Web of Science Core Collection: Citation Indexes 
Science Citation Index Expanded (SCI-EXPANDED) –1945-present 
Conference Proceedings Citation Index- Science (CPCI-S) –1997-present 

Date run: 19.11.2019 

ID Search Hits 
1 TS=( (endometr* OR cervix OR cervical OR cervico*) NEAR/3 (cancer* OR carcinoma OR 

adenocarcinoma OR neoplas* OR dysplas* OR dyskaryos* OR squamous OR “abnormal pap”) )  
Indexes=SCI-EXPANDED, CPCI-S Timespan=All years 

116,616  

2 TS=(“uterine neoplasms” OR “uterine cervical dysplasia” OR “cervical intraepithelial neoplasia” 
OR “cervical intra epithelial neoplasia” OR CINII* OR CIN2* OR CINIII* OR CIN3* OR “squamous 
intraepithelial lesion*” OR “squamous intra epithelial lesion*” OR “precancerous lesion*” OR 
“pre cancerous lesion*” OR “glandular lesion*” OR HSIL OR “H-SIL” OR LSIL OR “L-SIL” OR ASCUS 
OR “AS-CUS”)  
Indexes=SCI-EXPANDED, CPCI-S Timespan=All years 

22,116  

3 #2 OR #1  
Indexes=SCI-EXPANDED, CPCI-S Timespan=All years 

125,480  

4 TS=(HPV* OR hrHPV* OR papillomavirus* OR “papilloma virus*” OR papillomaviridae OR 
alphapapillomavirus OR “papillomavirus infections”)  
Indexes=SCI-EXPANDED, CPCI-S Timespan=All years 

63,916  

5 TS=( ( (pap OR papanicolaou) NEAR/5 (smear* OR test* OR swab* OR scrap*) ) OR (cytology* 
OR LBC OR cytodiagnosis) OR (“self-sampling” OR “self-collect*” OR “DNA test”) )  
Indexes=SCI-EXPANDED, CPCI-S Timespan=All years 

66,359  

6 #5 AND #4  
Indexes=SCI-EXPANDED, CPCI-S Timespan=All years 

8,817  

7 #6 AND #3  
Indexes=SCI-EXPANDED, CPCI-S Timespan=All years 

7,370  

8 TS=(screen* OR “early detection” OR “early diagnosis” OR “early identification”)  
Indexes=SCI-EXPANDED, CPCI-S Timespan=All years 

915,331  

9 #8 AND #7  
Indexes=SCI-EXPANDED, CPCI-S Timespan=All years 

4,394  

 Refined by: [excluding] DOCUMENT TYPES: ( MEETING ABSTRACT OR EDITORIAL MATERIAL )  
Timespan: All years. Indexes: SCI-EXPANDED, CPCI-S.  

4,246 

 

  

https://apps.webofknowledge.com/summary.do?product=WOS&doc=1&qid=1&SID=F4c4NOwbamZn7R92mVe&search_mode=AdvancedSearch&update_back2search_link_param=yes
https://apps.webofknowledge.com/summary.do?product=WOS&doc=1&qid=2&SID=F4c4NOwbamZn7R92mVe&search_mode=AdvancedSearch&update_back2search_link_param=yes
https://apps.webofknowledge.com/summary.do?product=WOS&doc=1&qid=3&SID=F4c4NOwbamZn7R92mVe&search_mode=CombineSearches&update_back2search_link_param=yes
https://apps.webofknowledge.com/summary.do?product=WOS&doc=1&qid=4&SID=F4c4NOwbamZn7R92mVe&search_mode=AdvancedSearch&update_back2search_link_param=yes
https://apps.webofknowledge.com/summary.do?product=WOS&doc=1&qid=5&SID=F4c4NOwbamZn7R92mVe&search_mode=AdvancedSearch&update_back2search_link_param=yes
https://apps.webofknowledge.com/summary.do?product=WOS&doc=1&qid=6&SID=F4c4NOwbamZn7R92mVe&search_mode=CombineSearches&update_back2search_link_param=yes
https://apps.webofknowledge.com/summary.do?product=WOS&doc=1&qid=7&SID=F4c4NOwbamZn7R92mVe&search_mode=CombineSearches&update_back2search_link_param=yes
https://apps.webofknowledge.com/summary.do?product=WOS&doc=1&qid=8&SID=F4c4NOwbamZn7R92mVe&search_mode=AdvancedSearch&update_back2search_link_param=yes
https://apps.webofknowledge.com/summary.do?product=WOS&doc=1&qid=9&SID=F4c4NOwbamZn7R92mVe&search_mode=CombineSearches&update_back2search_link_param=yes
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BIOSIS [Web of Science] 

All years (1926 – 2019) Weekly Update 

Date run: 19.11.2019 

ID Search Hits 
1 TS=( (endometr* OR cervix OR cervical OR cervico*) NEAR/3 (cancer* OR carcinoma OR 

adenocarcinoma OR neoplas* OR dysplas* OR dyskaryos* OR squamous OR “abnormal pap”) )  
Indexes=BCI Timespan=All years 

146,137  

2 TS=(“uterine neoplasms” OR “uterine cervical dysplasia” OR “cervical intraepithelial 
neoplasia” OR “cervical intra epithelial neoplasia” OR CINII* OR CIN2* OR CINIII* OR CIN3* OR 
“squamous intraepithelial lesion*” OR “squamous intra epithelial lesion*” OR “precancerous 
lesion*” OR “pre cancerous lesion*” OR “glandular lesion*” OR HSIL OR “H-SIL” OR LSIL OR “L-
SIL” OR ASCUS OR “AS-CUS”)  
Indexes=BCI Timespan=All years 

23,569  

3 #2 OR #1  
Indexes=BCI Timespan=All years 

158,991  

4 TS=(HPV* OR hrHPV* OR papillomavirus* OR “papilloma virus*” OR papillomaviridae OR 
alphapapillomavirus OR “papillomavirus infections”)  
Indexes=BCI Timespan=All years 

47,809  

5 TS=( ( (pap OR papanicolaou) NEAR/5 (smear* OR test* OR swab* OR scrap*) ) OR (cytology* 
OR LBC OR cytodiagnosis) OR (“self-sampling” OR “self-collect*” OR “DNA test”) )  
Indexes=BCI Timespan=All years 

6,115,549  

6 #5 AND #4  
Indexes=BCI Timespan=All years 

19,654  

7 #6 AND #3  
Indexes=BCI Timespan=All years 

9,636  

8 TS=(screen* OR “early detection” OR “early diagnosis” OR “early identification”)  
Indexes=BCI Timespan=All years 

638,003  

9 #8 AND #7  
Indexes=BCI Timespan=All years 

2,619  

 Refined by: [excluding] DOCUMENT TYPES: ( PATENT OR BOOK CHAPTER MEETING OR BOOK 
CHAPTER OR BOOK )  
Timespan: All years. Indexes: BCI.  

2,592 

 

 

  

https://apps.webofknowledge.com/summary.do?product=BCI&doc=1&qid=26&SID=F4c4NOwbamZn7R92mVe&search_mode=AdvancedSearch&update_back2search_link_param=yes
https://apps.webofknowledge.com/summary.do?product=BCI&doc=1&qid=27&SID=F4c4NOwbamZn7R92mVe&search_mode=AdvancedSearch&update_back2search_link_param=yes
https://apps.webofknowledge.com/summary.do?product=BCI&doc=1&qid=28&SID=F4c4NOwbamZn7R92mVe&search_mode=CombineSearches&update_back2search_link_param=yes
https://apps.webofknowledge.com/summary.do?product=BCI&doc=1&qid=29&SID=F4c4NOwbamZn7R92mVe&search_mode=AdvancedSearch&update_back2search_link_param=yes
https://apps.webofknowledge.com/summary.do?product=BCI&doc=1&qid=30&SID=F4c4NOwbamZn7R92mVe&search_mode=AdvancedSearch&update_back2search_link_param=yes
https://apps.webofknowledge.com/summary.do?product=BCI&doc=1&qid=31&SID=F4c4NOwbamZn7R92mVe&search_mode=CombineSearches&update_back2search_link_param=yes
https://apps.webofknowledge.com/summary.do?product=BCI&doc=1&qid=32&SID=F4c4NOwbamZn7R92mVe&search_mode=CombineSearches&update_back2search_link_param=yes
https://apps.webofknowledge.com/summary.do?product=BCI&doc=1&qid=33&SID=F4c4NOwbamZn7R92mVe&search_mode=AdvancedSearch&update_back2search_link_param=yes
https://apps.webofknowledge.com/summary.do?product=BCI&doc=1&qid=34&SID=F4c4NOwbamZn7R92mVe&search_mode=CombineSearches&update_back2search_link_param=yes
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Women’s Attitudes towards HPV Screening 

Medline [Ovid] 

Ovid MEDLINE(R) 1946 to November Week 2 2019, 
Ovid MEDLINE(R) Daily Update November 19, 2019,  
Ovid MEDLINE(R) Epub Ahead of Print November 19, 2019,  
Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations 1946 to November 19, 2019 

Date run: 21.11.2019 

ID Search Hits 
1 (endometr* or cervix or cervical or cervico*).mp.  373,633  

2 (cancer* or carcinoma or adenocarcinoma or neoplas* or dysplas* or dyskaryos* or 
squamous or abnormal pap).mp.  3,448,755  

3 exp Neoplasms/ or Papillomavirus Infections/  3,248,595  
4 1 adj3 2  130,867  
5 1 and 3  154,488  
6 4 or 5  173,086  

7 (HPV* or hrHPV* or alphapapillomavirus* or papillomavirus* or papilloma virus* or 
papillomaviridae).mp.  58,346  

8 
(((pap or papanicolaou) adj5 (smear* or test* or swab* or scrap*)) or cytolog* or LBC or 
cytodiagnosis or standard of care or self-sampl* or self-test* or home-based test* or home 
test* or self-collect*).mp.  

1,125,053  

9 exp Cytodiagnosis/  298,218  
10 7 or 8 or 9  1,414,079  
11 (screen* or (early adj3 (detection or diagnosis or identification))).mp.  942,503  
12 Early Detection of Cancer/ or Mass Screening/ or Early Diagnosis/  141,098  
13 10 and (11 or 12)  59,270  
14 (cervical screening or cervical cancer screening or HPV screening).mp.  8,671  
15 6 and 13  15,953  
16 15 or 14  17,903  

17 (exp Treatment Adherence/ and Compliance/) or exp Decision Making/ or Health Priorities/ 
or Health Communication/ or Needs Assessment/  233,749  

18 
(preference* or preferred or prefer or non-attend* or non-participat* or women* choice* or 
patient* choice* or choice experiment or decision about or decision-making or information 
need* or Decisional Needs Assessment or patient* need* or women* need*).mp.  

507,442  

19 17 or 18  630,803  
20 16 and 19  887  
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Web of Science Core Collection [Clarivate Analytics] 

Science Citation Index Expanded (SCI-EXPANDED) --1945-present 
Social Sciences Citation Index (SSCI) --1956-present 
Conference Proceedings Citation Index- Science (CPCI-S) --1997-present 
Conference Proceedings Citation Index- Social Science & Humanities (CPCI-SSH) --1997-present 

Date run: 22.11.2019 

ID Search Hits 
1 TS=( (endometr* OR cervix OR cervical OR cervico*) NEAR/3 (cancer* OR carcinoma OR 

adenocarcinoma OR neoplas* OR dysplas* OR dyskaryos* OR squamous OR “abnormal pap” OR 
Papillomavirus) )  
Indexes=SCI-EXPANDED, SSCI, CPCI-S, CPCI-SSH Timespan=All years 

119,190  

2 TS=(HPV* OR hrHPV* OR papillomavirus* OR “papilloma virus*” OR papillomaviridae OR 
alphapapillomavirus)  
Indexes=SCI-EXPANDED, SSCI, CPCI-S, CPCI-SSH Timespan=All years 

65,352  

3 TS=( ( (pap OR papanicolaou) NEAR/5 (smear* OR test* OR swab* OR scrap*) ) OR cytolog* OR 
LBC OR cytodiagnosis OR “standard of care” OR “self-sampl*” OR “self-test*” OR “home-based 
test*” OR “home test*” OR “self-collect*” )  
Indexes=SCI-EXPANDED, SSCI, CPCI-S, CPCI-SSH Timespan=All years 

128,747  

4 #3 OR #2 OR #1  
Indexes=SCI-EXPANDED, SSCI, CPCI-S, CPCI-SSH Timespan=All year 

269,976  

5 TS=(screen* or (early NEAR/3 (detection or diagnosis or identification) ) )  
Indexes=SCI-EXPANDED, SSCI, CPCI-S, CPCI-SSH Timespan=All years 

988,411  

6 #5 AND #4  
Indexes=SCI-EXPANDED, SSCI, CPCI-S, CPCI-SSH Timespan=All years 

27,904  

7 TS=( “cervical screening” or “cervical cancer screening” or “HPV screening” )  
Indexes=SCI-EXPANDED, SSCI, CPCI-S, CPCI-SSH Timespan=All years 

8,273  

8 #7 OR #6  
Indexes=SCI-EXPANDED, SSCI, CPCI-S, CPCI-SSH Timespan=All year 

28,461  

9 TS=( preference* or preferred or prefer or "non-attend*" or "non-participat*" or "women* 
choice*" or "patient* choice*" or "choice experiment" or "decision about" or "decision-
making" or "information need*" or "Decisional Needs Assessment" or "patient* need*" or 
"women* need*" )  
Indexes=SCI-EXPANDED, SSCI, CPCI-S, CPCI-SSH Timespan=All years 

883,371  

10 #9 AND #8  
Indexes=SCI-EXPANDED, SSCI, CPCI-S, CPCI-SSH Timespan=All years 

1,010  

10 #9 AND #8  
Indexes=SCI-EXPANDED, SSCI, CPCI-S, CPCI-SSH Timespan=All years 

1,172  

11 #9 AND #8  
Refined by: [excluding] DOCUMENT TYPES: ( EDITORIAL MATERIAL OR MEETING ABSTRACT )  
Indexes=SCI-EXPANDED, SSCI, CPCI-S, CPCI-SSH Timespan=All years 

1,145  

 

 

  

https://apps.webofknowledge.com/summary.do?product=WOS&doc=1&qid=1&SID=D2NZxCs5PXX9kKSinLX&search_mode=AdvancedSearch&update_back2search_link_param=yes
https://apps.webofknowledge.com/summary.do?product=WOS&doc=1&qid=2&SID=D2NZxCs5PXX9kKSinLX&search_mode=AdvancedSearch&update_back2search_link_param=yes
https://apps.webofknowledge.com/summary.do?product=WOS&doc=1&qid=3&SID=D2NZxCs5PXX9kKSinLX&search_mode=AdvancedSearch&update_back2search_link_param=yes
https://apps.webofknowledge.com/summary.do?product=WOS&doc=1&qid=4&SID=D2NZxCs5PXX9kKSinLX&search_mode=CombineSearches&update_back2search_link_param=yes
https://apps.webofknowledge.com/summary.do?product=WOS&doc=1&qid=5&SID=D2NZxCs5PXX9kKSinLX&search_mode=AdvancedSearch&update_back2search_link_param=yes
https://apps.webofknowledge.com/summary.do?product=WOS&doc=1&qid=6&SID=D2NZxCs5PXX9kKSinLX&search_mode=CombineSearches&update_back2search_link_param=yes
https://apps.webofknowledge.com/summary.do?product=WOS&doc=1&qid=7&SID=D2NZxCs5PXX9kKSinLX&search_mode=AdvancedSearch&update_back2search_link_param=yes
https://apps.webofknowledge.com/summary.do?product=WOS&doc=1&qid=8&SID=D2NZxCs5PXX9kKSinLX&search_mode=CombineSearches&update_back2search_link_param=yes
https://apps.webofknowledge.com/summary.do?product=WOS&doc=1&qid=9&SID=D2NZxCs5PXX9kKSinLX&search_mode=AdvancedSearch&update_back2search_link_param=yes
https://apps.webofknowledge.com/summary.do?product=WOS&doc=1&qid=13&SID=E1PulyBAnRrxK77X4l5&search_mode=CombineSearches&update_back2search_link_param=yes
https://apps.webofknowledge.com/summary.do?product=WOS&doc=1&qid=10&SID=D2NZxCs5PXX9kKSinLX&search_mode=CombineSearches&update_back2search_link_param=yes
https://apps.webofknowledge.com/summary.do?product=WOS&doc=1&qid=11&SID=D2NZxCs5PXX9kKSinLX&search_mode=CombineSearches&update_back2search_link_param=yes
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Cochrane Library 

Date run: 21.11.2019 

ID Search Hits 
1 (endometr* OR cervix OR cervical OR cervico*) NEAR/3 (cancer* OR carcinoma OR 

adenocarcinoma OR neoplas* OR dysplas* OR dyskaryos*  OR squamous OR “abnormal pap”) 
7,863 

2 (endometr* OR cervix OR cervical OR cervico*) 30,781 
3 MeSH descriptor: [Neoplasms] explode all trees 72,189 
4 MeSH descriptor: [Papillomavirus Infections] this term only 666 
5 #3 OR #4 72,431 
6 #2 AND #5 3,767 
7 #1 OR #6 8,588 
8 (HPV* OR hrHPV* OR papillomavirus* OR (papilloma NEXT virus*) OR papillomaviridae) 3,162 
9 ( (pap OR papanicolaou) NEAR/5  (smear* OR test* OR swab* OR scrap*) ) OR cytology* OR LBC 

OR cytodiagnosis OR “standard of care” OR (self NEXT sampl*) OR (self NEXT test*) OR (“home 
based” NEXT test*) OR (home NEXT test*) OR (self NEXT collect*) 

21,332 

10 MeSH descriptor: [Cytodiagnosis] this term only 89 
11 #8 OR #9 OR #10 23,598 
12 (screen* OR early) NEAR/3 (detection OR diagnosis OR identification) 8,969 
13 MeSH descriptor: [Early Detection of Cancer] this term only 1,062 
14 MeSH descriptor: [Mass Screening] this term only 3,030 
15 #12 OR #13 OR #14 11,423 
16 #5 AND #11 AND #15 409 
17 (“cervical screening” OR “cervical cancer screening” OR “HPV screening”) 881 
18 #16 OR #17 1,077 
19 MeSH descriptor: [Treatment Adherence and Compliance] explode all trees 27,195 
20 MeSH descriptor: [Decision Making] explode all trees 3,980 
21 MeSH descriptor: [Health Priorities] this term only 31 
22 MeSH descriptor: [Health Communication] this term only 199 
23 MeSH descriptor: [Needs Assessment] this term only 354 
24 ( preference* or preferred or prefer or (non NEXT attend*) or (non NEXT participat*) or 

(women* NEXT choice*) or (patient* NEXT choice*) or “choice experiment” or “decision about” 
or “decision-making” or (information NEXT need*) or “Decisional Needs Assessment” or 
(patient* NEXT need*) or (women* NEXT need*) ) 

35,693 

25 #19 OR #20 OR #21 OR #22 OR #23 OR #24 63,017 
26 #18 AND #25 253 
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CINAHL [EBSCOhost] 

Interface - EBSCOhost Research Databases  
Search Screen - Advanced Search  
Database – CINAHL 

Date run: 21.11.2019 

ID Search Hits 
1  (endometr* OR cervix OR cervical OR cervico*) N3 (cancer* OR carcinoma OR adenocarcinoma 

OR neoplas* OR dysplas* OR dyskaryos* OR squamous OR “abnormal pap”)  
29,707  

2  ( endometr* OR cervix OR cervical OR cervico* ) AND ( ( MH Neoplasms+ OR MH 
“Papillomavirus Infections” ) )  

25,673  

3  (S1 OR S2)  30,923  
4  HPV* OR hrHPV* OR papillomavirus* OR “papilloma virus*” OR papillomaviridae  15,296  
5  ( (pap OR papanicolaou) N5 (smear* OR test* OR swab* OR scrap*) ) OR cytology* OR LBC OR 

cytodiagnosis OR “standard of care” OR “self-sampl*” OR “self-test*” OR “home-based test*” 
OR “home test*” OR “self-collect*”  

21,739  

6  MH “Cytodiagnosis+”  48,765  
7  (S4 OR S5 OR S6)  76,919  
8  screen* OR (early N3 (detection OR diagnosis OR identification) )  212,561  
9  MH “Early Detection of Cancer” OR MH “Mass Screening” OR MH “Early Diagnosis”  16,510  
10  S8 OR S9  212,561  
11  S3 AND S7 AND S10  5,304  
12  “cervical screening” OR “cervical cancer screening” OR “HPV screening”  3,716  
13  S11 OR S12  6,466  
14  MH “Treatment Adherence and Compliance+” OR “Decision Making+” OR “Health Priorities” 

OR “Health Communication” OR “Needs Assessment”  
19,778  

15  preference* or preferred or prefer or “non-attend*” or “non-participat*” or “women* choice*” 
or “patient* choice*” or “choice experiment” or “decision about” or “decision-making” or 
“information need*” or “Decisional Needs Assessment” or “patient* need*” or “women* 
need*”  

204,113  

16  S14 OR S15  220,663  
17  S13 AND S16  440 
 Source Types: Academic Journals 425 
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PsycINFO 

Interface - EBSCOhost Research Databases  
Search Screen - Advanced Search  
Database – PsycINFO 

Date run: 21.11.2019 

ID Search Hits 
1  (endometr* OR cervix OR cervical OR cervico*) N3 (cancer* OR carcinoma OR adenocarcinoma 

OR neoplas* OR dysplas* OR dyskaryos* OR squamous OR “abnormal pap”)  
3,333  

2  ( endometr* OR cervix OR cervical OR cervico* ) AND ( AND ( DE Neoplasms DE “Human 
Papillomavirus” OR DE “Benign Neoplasms” ) )  

6  

3  S1 OR S2  3,333  
4  HPV* OR hrHPV* OR papillomavirus* OR “papilloma virus*” OR papillomaviridae  1,942  
5  ( (pap OR papanicolaou) N5 (smear* OR test* OR swab* OR scrap*) ) OR cytology* OR LBC OR 

cytodiagnosis OR “standard of care” OR “self-sampl*” OR “self-test*” OR “home-based test*” 
OR “home test*” OR “self-collect*”  

5,714  

6  (S4 OR S5)  7,294  
7  screen* OR (early N3 (detection OR diagnosis OR identification) )  129,742  
8  DE “Cancer Screening” DE Screening OR DE “Screening Tests” OR DE “Health Screening” OR DE 

“Physical Examination” OR DE “Medical Diagnosis” OR DE Diagnosis  
63,591  

9  S7 OR S8  177,554  
10  S3 AND S6 AND S9 982  
11  “cervical screening” OR “cervical cancer screening” OR “HPV screening”  1,058  
12  S10 OR S11  1,421  
13  DE Compliance OR DE “Decision Making” OR DE “Choice Behavior” OR DE “Behavior” OR DE 

“Needs Assessment” DE “Needs”  
143,443  

14  preference* OR prefer* OR “non-attend*” OR “non-participat*” OR choice* OR decision* OR 
accept* OR “information need*” OR “Decisional Needs Assessment” OR “patient* need*” OR 
“women* need*”  

607,954  

15  S13 OR S14  640,423  
16  S12 AND S15 503 
 Source Types: Academic Journals 452 
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Appendix 4 Additional Outcome Tables  

Cotesting (HPV Test and Cytology) Randomised Trials 
Trial Age groups, y Screening rounds Outcome measure HPV+Cytology  

Events/Total 
Cytology 

Events/Total Comments including interpretation of the trial authors 

SWEDESCREEN 
2009 32-38 

Baseline Screening 
 
 
 
 
 
 
Screening at 3 y 
 
 
 
 
Both Screenings 

CIN2 
CIN2+ 
CIN3+ 
Cervical cancer 
Colposcopy referrals  
Colposcopy attenders 
 
CIN2 
CIN2+  
CIN3+  
Cervical cancer 
 
CIN2 
CIN2+ 
CIN3+ 
Cervical cancer 

42/6 257 
114/6 257 
119/6 257 

0/6 257 
72/6 257 

100/6 257 
 

11/6 143 
25/6 143 
16/6 143 

1/6 143  
 

53/ 6257 
139/6 257 

88/6 257 
1/6 257 

21/6 270 
76/6 270 

111/6 270 
3/6 270 

55/6 270 
95/6 270 

 
13/6 194 
43/6 194 
30/6 194 

3/6 194 
 

34/6 270 
119/6 270 

85/6 270 
6/6 270 

� “The addition of an HPV test to the Pap test to screen women in their mid-30s 
for cervical cancer reduces the incidence of grade 2 or 3 cervical intraepithelial 
neoplasia or cancer detected by subsequent screening examinations.” 
�  “111 were randomly assigned to be offered colposcopy to control for 
surveillance bias” (control group). 
� All outcome data are from the published study results, except for the outcome 
“cervical cancer”; Data for this outcome were obtained from the 2014 IQWIG rapid 
report.132 
� No treatment data. 

       

NTCC I 
2010 

25-60 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

25-34 
 

Baseline Screening 
 
 
 
 
 
 
Screening at 3 y 
 
 
 
 
 
Both Screenings 
 
 
 
 
 
Baseline Screening 
 

CIN2 
CIN2+ 
CIN3+ 
Cervical cancer 
Colposcopy attenders 
Treatment 
 
CIN2 
CIN2+ 
CIN3+ 
Cervical cancer 
Treatment 
 
CIN2 
CIN2+ 
CIN3+ 
Cervical cancer 
Treatment 
 
CIN2 
CIN2+ 

113/22 708 
185/22 708 

73/22 708 
2/22 708  

2187/22 708 
185/22 708 

 
9/22 093 

22/22 093 
13/22 093 

0/22 093  
22/22 093 

 
122/22 708 
207/22 708 

86/22 708 
2/22 708  

207/22 708 
 

55/6 002 
78/6 002 

41/22 466 
92/22 466 
51/22 466 

7/22 466  
674/22 466 

92/22 466 
 

15/22 330 
28/22 330 
13/22 330 

6/22 330  
28/22 330 

 
56/22 466 

120/22 466 
64/22 466 
13/22 466  

120/22 466 
 

13/5 808 
37/5 808 

� “HPV-based screening is more effective than cytology in preventing invasive 
cervical cancer, by detecting persistent high-grade lesions earlier and providing a 
longer low-risk period. However, in younger women, HPV screening leads to 
overdiagnosis of regressive CIN2.” 
� “Women with CIN2 or higher were given treatment whereas those with CIN1 
were followed up by colposcopy.” 
� Trial authors reported an incorrect total N for Phase I baseline screening (i.e., 6 
602 instead of 6 002; Table 4, original trial) for the HPV <35 age subgroup.  



Appendix 4 Additional Outcome Tables   
Cervical Cancer Screening  Version 1.2 
 

113 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

35-60 

 
 
 
 
Screening at 3 y 
 
 
 
 
Both Screenings 
 
 
 
 
Baseline Screening 
 
 
 
 
 
Screening at 3 y 
 
 
 
 
Both screens 

CIN3+ 
Colposcopy attenders 
Treatment 
 
CIN2 
CIN2+ 
CIN3+ 
Treatment 
 
CIN2 
CIN2+ 
CIN3+ 
Treatment 
 
CIN2 
CIN2+ 
CIN3+ 
Colposcopy attenders 
Treatment 
 
CIN2 
CIN2+ 
CIN3+ 
Treatment 
 
CIN2 
CIN2+ 
CIN3+ 
Treatment 

23/6 002 
518/6 002 

78/6 002 
 

3/5 761 
11/5 761 

8/5 761 
11/5 761 

 
58/6 002 
89/6 002 
31/6 002 
89/6 002 

 
58/16 706 

107/16 706 
50/16 706 

1669/16 706 
107/16 706 

 
6/16 332 

11/16 332 
5/16 332 

11/16 332 
 

64/16 706 
118/16 706 

55/16 706 
118/16 706 

24/5 808 
219/5 808 

37/5 808 
 

7/5 769 
13/5 769 

6/5 769 
13/5 769 

 
20/5 808 
50/5 808 
30/5 808 
50/5 808 

 
28/16 658 
55/16 658 
27/16 658 

455/16 658 
55/16 658 

 
8/16 561 

15/16 561 
7/16 561 

15/16 561 
 

36/16 658 
70/16 658 
34/16 658 
70/16 658 

       

POBASCAM 
2012 

29-56 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Baseline Screening 
 
 
 
 
 
 
 
Screening at 5 y 
 
 
 
 
 
Both Screenings 

CIN2 
CIN2+ 
CIN3 
CIN3+  
Cervical cancer 
Treatment 
Hysterectomy 
 
CIN2 
CIN2+ 
CIN3 
CIN3+  
Cervical cancer 
Treatment 
 
CIN2 

96/19 999 
267/19 999 
159/19 999 
171/19 999 

12/19 999 
267/19 999 
153/19 999 

 
72/19 579 

160/19 579 
84/19 579 
88/19 579 

4/19 579 
160/19 579 

 
168/19 999 

65/20 106 
215/20 106 
144/20 106 
150/20 106 

6/20 106 
215/20 106 
160/20 106 

 
62/19 731 

184/19 731 
108/19 731 
122/19 731 

14/19 731 
184/19 731 

 
127/20 106 

� “Implementation of HPV DNA testing in cervical screening leads to earlier 
detection of clinically relevant CIN grade 2 or worse, which when adequately 
treated, improves protection against CIN grade 3 or worse and cervical cancer. Early 
detection of high-grade cervical legions caused by HPV16 was a major component of 
this benefit. Our results lend support to the use of HPV DNA testing for all women 
aged 29 years and older.” 
� Number of women: 22 420 women were randomised to the intervention arm 
and 22 518 to the control arm; 19 999 in the intervention and 20 106 in the control 
arm were eligible for analysis at first screening. 
� Second round: (i) “We included only those women who did not have CIN2+ at 
baseline and who were eligible for subsequent screening, because those with CIN2+ 
were managed according to current treatment protocols.” (ii) Identical interventions 
were used (compared) with the following reasoning: “At the second screening round 
5 years later, all women were screened with both HPV DNA testing and cytology so 
that we could detect high-grade CIN and cancer cases in the control group that we 
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29-33 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
34-56 

 
 
 
 
 
 
 

Baseline Screening 
 
 
 
 
Screening at 5 y 
 
 
 
 
Both Screenings 
 
 
 
 
Baseline Screening 
 
 
 
 
Screening at 5 y 
 
 
 
 
Both Screenings 

CIN2+ 
CIN3 
CIN3+ 
Cervical cancer 
Treatment 
 

CIN2+ 
CIN3+ 
Cervical cancer 
Treatment 
 
CIN2+ 
CIN3+ 
Cervical cancer 
Treatment 
 
CIN2+ 
CIN3+ 
Cervical cancer 
Treatment 
 
CIN2+ 
CIN3+ 
Cervical cancer 
Treatment 
 
CIN2+ 
CIN3+ 
Cervical cancer 
Treatment 
 
CIN2+ 
CIN3+ 
Cervical cancer 
Treatment 

427/19 999 
243/19 999 
259/19 999 

16/19 999 
427/19 999 

 

100/3 139 
70/3 139 

2/3 139 
100/3 139 

 
52/3 034 
33/3 034 

1/3 034 
52/3 034 

 
152/3 139 
103/3 139 

3/3 139 
152/3 139 

 
167/16 860 
101/16 860 

10/16 860 
167/16 860 

 
108/16 545 

55/16 545 
3/16 545 

108/16 545 
 

275/16 860 
156/16 860 

13/16 860 
275/16 860 

399/20 106 
252/20 106 
272/20 106 

20/20 106 
399/20 106 

 

89/3 128 
60/3 128 

2/3 128 
89/3 128 

 
63/3 032 
45/3 032 

4/3 032 
63/3 032 

 
152/3 128 
105/3 128 

6/3 128 
152/3 128 

 
127/16 978 

90/16 978 
4/16 978 

127/16 978 
 

120/16 699 
77/16 699 
10/16 699 

120/16 699 
 

247/16 978 
167/16 978 

14/16 978 
247/16 978 

would otherwise have missed with cytology alone.”  

       

ARTISTIC  
2014 

20-64 
 
 
 
 
 
 
 
 
 

Baseline Screening 
 
 
 
 
 
 
 
 
Screening at 3 y 

CIN2 
CIN2+ 
CIN3+ 
Cervical cancer 
Colposcopy attendance 
Colposcopic treatment 
Hysterectomy 
GHQ ≥4 (screening related harm) 
 
CIN2 

220/18 386 
453/18 386 
233/18 386 

5/18 386 
1 247/18 386 

632/1 247 
4/18 386 
223/593 

 
52/11 862 

53/6 124 
134/6 124 

81/6 124 
4/6 124 

320/6 124 
193/320 
3/6 124 

717/1872 
 

18/3 928 

� “LBC combined with HPV resulted in a significantly lower detection rate of 
CIN3+ in the 2nd screening round compared with LBC screening alone, but the 
effect was small. Over the two screening round combined, cotesting did not detect 
a higher rate of CIN3+ or CIN2+ than LBC alone.” 
� 18,816 women were randomised to the HPV revealed group and 6262 to the 
HVP concealed group; 18,386 in the HPV revealed and 6124 in the HPV concealed 
group were eligible for analysis at first screening. 
� CIN outcomes are from Kitchener et al. 2014 (Table 7); Colposcopy outcomes 
and CIN outcomes for the different age subgroups (only reported for the HPV 
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<25 
 
 
 

25-34 
 
 
 

35-44 
 
 
 

45-54 
 
 
 

>54 

 
 
 
 
 
 
 

Screening at 6 y 
 
 
 
Round 1 + 2 
 
 
 
 
 
 
All Screenings 
(3 rounds) 
 
 
 
Baseline Screening 
Screening at 3 y 
Round 1 + 2 
 
Baseline Screening 
Screening at 3 y 
Round 1 + 2 
 
Baseline Screening 
Screening at 3 y 
Round 1 + 2 
 
Baseline Screening 
Screening at 3 y 
Round 1 + 2 
 
Baseline Screening 
Screening at 3 y 
Round 1 + 2 

CIN2+ 
CIN3+ 
Cervical cancer 
Colposcopy attenders 
Treatment by colposcopy 
Hysterectomy 
 

CIN2 
CIN2+ 
CIN3+ 
 
CIN2 
CIN2+ 
CIN3+ 
Cervical cancer 
Colposcopy attenders 
Treatment by colposcopy 
 
CIN2 
CIN2+ 
CIN3+ 
 
 
Colposcopy attenders 
 
 
 
Colposcopy attenders 
 
 
 
Colposcopy attenders 
 
 
 
Colposcopy attenders 
 
 
 
Colposcopy attenders 
 

88/11 862  
36/11 862 

3/11 676 
284/10 716 

68/284 
0/11 862 

 

28/6 665 
51/6 665 
23/6 665 

 
272/18 386 
541/18 386 
269/18 386 

8/18 386 
1531/18 386 

700/1 531 
 

300/18 386 
592/18 386 
292/18 386 

 
 

317/1 247 
73/   284 

390/1 531 
 

445/1 247 
101/   284 
546/1 531 

 
305/1 247 

60/  284 
365/1 531 

 
133/1 247 

39/   284 
169/1 531 

 
47/1 247 
11/  284 

58/1 531 

35/3 928 
17/3 928 

0/3 866 
74/3 514 

26/74 
0/3 928 

 

7/2 208 
15/2 208 

8/2 208 
 

71/6 124 
169/6 124 

98/6 124 
4/6 124 

394/6 124 
219/394 

 
78/6 124 

184/6 124 
106/6 124 

 
 

61/320 
18/74 

79/394 
 

124/320 
28/  74 

152/394 
 

83/320 
18/74 

101/394 
 

41/320 
9/  74 

50/394 
 

11/320 
1/   74 

12/394 

revealed arm) are from Kitchener et al 2009 (Table 5). GHQ outcomes for screening 
related harm are from Kitchener et al. 2008; Age subgroup data were only reported 
for the HPV revealed arm (Kitchener et al .2009, Table5).  
� Colposcopy attenders:  
(i) The total N’s for 2nd round screening reported in Kitchener et al 2009 HTA (HPV: 
10 716 and Cytology: 3 514) differ from those reported in Kitchener et al 2014 HTA 
(HPV: 11 862 and Cytology: 3928). 
(ii) Colposcopy attenders age subgroups from Kitchener et al 2009 (Table 38). 
� GHQ, screening related harm:  
(i) The General Health Questionnaire (GHQ-28) assesses generalized psychological 
distress over a period of time (‘‘past few weeks’’). The cutoff score GHQ ≥4 was 
used to estimate the proportion of possible cases of affective disorder, i.e. 
screening related harm. 
(ii) “Samples of consecutive women aged 20–64 years with normal or mildly 
abnormal cytology who had been recruited into the ARTISTIC trial were mailed a 
booklet of questionnaires approximately 2 weeks after they had received the results 
of their baseline cytology”. 

Abbreviations are explained in the Table of Abbreviations. 
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Primary HPV Testing: Randomised Trials 

Trial Age groups, y Screening rounds Outcome measure Primary HPV 
Events/Total 

Cytology 
Events/Total 

Comments including interpretation of the trial authors 

NTCC II  
2010 

25-60 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
35-60 
 
 
 
 
 
 
 
 
 
 
 
 
 
25-34 

Baseline Screening 
 
 
 
 
 
Screening at 3 y 
 
 
 
 
 
Both Screenings 
 
 
 
 
 
Baseline Screening 
 
 
 
 
Screening at 3 y 
 
 
 
 
Both Screenings 
 
 
 
 
Baseline Screening 
 
 
 
 
Screening at 3 y 
 
 
 
 

CIN2 
CIN2+ 
CIN3+ 
Invasive cervical cancer 
Treatment 
 
CIN2 
CIN2+ 
CIN3+ 
Invasive cervical cancer 
Treatment 
 
CIN2 
CIN2+ 
CIN3+ 
Invasive cervical cancer 
Treatment 
 
CIN2 
CIN2+ 
CIN3+ 
Treatment 
 
CIN2 
CIN2+ 
CIN3+ 
Treatment 
 
CIN2 
CIN2+ 
CIN3+ 
Treatment 
 
CIN2 
CIN2+ 
CIN3+ 
Treatment 
 
CIN2 
CIN2+ 
CIN3+ 
Treatment 
 

121/24 661 
213/24 661 

92/24 661 
5/24 661 

213/24 661 
 

7/23 978 
12/23 978 

5/23 978 
0/23 978 

12/23 978 
 

128/24 661 
225/24 661 

97/24 661 
5/24 661 

225/24 661 
 

50/17 724 
98/17 724 
48/17 724 
98/17 724 

 
2/17 401 
5/17 401 
3/17 401  
5/17 401 

 
52/17 724 

103/17 724 
51/17724 

103/17 724 
 

71/6 937 
115/6 937 

44/6 937 
115/6 937 

 
5/6 577 
7/6 577 
2/6 577 
7/6 577 

 

40/24 535 
71/24 535 
31/24 535 

2/24 535 
71/24 535 

 
15/24 372 
35/24 372 
20/24 372 

3/24 372 
35/24 372 

 
55/24 535 

106/24 535 
51/24 535 

5/24 535  
106/24 535 

 
26/17 747 
46/17 747 
20/17 747 
46/17 747 

 
7/17 658 

17/17 658 
10/17 658 

7/17 658 
 

33/17 747 
63/17 747 
30/17 747 
63/17 747 

 
14/6 788 
25/6 788 
11/6 788 
25/6 788 

 
8/6 714 

18/6 714 
10/6 714 
18/6 714 

 

� “HPV-based screening is more effective than cytology in preventing invasive 
cervical cancer, by detecting persistent high-grade lesions earlier and providing a 
longer low-risk period. However, in younger women, HPV screening leads to over-
diagnosis of regressive CIN2.” 
� “Women with CIN2 or higher were given treatment whereas those with CIN1 
were followed up by colposcopy.” 
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Both Screenings CIN2 
CIN2+ 
CIN3+ 
Treatment 

76/6 937 
122/6 937 

46/6 937 
122/6 937 

22/6 788 
43/6 788 
21/6 788 
43/6 788 

 

Public Health 
2012 

All ages 
 
 
 
 
 
 
 
 
25-34 
 
 
 
 
 
 
 
 
≥35 y 

Baseline Screening CIN1 
CIN2 
CIN2+ 
CIN3 or AIS  
CIN3+ 
Cervical cancer 
Colposcopy referral 
Treatment   
 
CIN1 
CIN2 
CIN2+ 
CIN3 or AIS  
CIN3+ 
Cervical cancer 
Colposcopy referrals 
Treatment   
 
CIN1 
CIN2 
CIN2+ 
CIN3 or AIS 
CIN3+ 
Cervical cancer 
Colposcopy referrals 
Treatment   

292/101 678 
445/101 678 
718/101 678 
248/101 678 
273/101 678 

25/101 678 
796/101 678 
718/101 678 

 
117/20 460 
209/20 460 
300/20 460 

90/20 460 
91/20 460 

1/20 460 
290/20 460  
300/20 460 

 
175/81 218 
236/81 218 
418/81 218 
158/81 218 
182/81 218 

24/81 218 
506/81 218 
418/81 218     

191/101 747 
290/101 747 
510/101 747 
189/101 747 
220/101 747 

31/101 747 
755/101 747 
510/101 747 

 
68/20 455 

135/20 455 
211/20 455 

70/20 455 
76/20 455 
 6/20 455 

211/20 455 
211/20 455 

 
123/81 292 
155/81 292 
299/81 292 
119/81 292 
144/81 292 

25/81 292 
544/81 292 
299/81 292 

� “Primary HPV screening detects more cervical lesions than primary cytology 
within one screening round of 5 y.  Even if the detection rate of CIN3 or AIS increased 
in the HPV arm in both age groups, the absolute difference in cumulative rates in 
women aged 35 y or older was small. By carefully selecting age groups and screening 
intervals, HPV screening could increase the overall detection rate of cervical 
precancerous lesions only slightly.” 
� The number of detected CIN2+ may be larger (e.g. in 25-34 y subgroup) than the 
number of colposcopy referrals since reported CIN diagnoses also included women 
who were randomised yet did not attend screening, but for whom the CIN2+ 
diagnoses were obtained from the Finish mass screening registry, Cancer Registry and 
Hospital Discharge Register. 
�  “We obtained data for screening invitations, screening visits (including test 
results), and colposcopy referrals (with clinical or histological diagnoses done within 
the organised programme) from the Mass Screening Registry. […] The diagnosis of 
invasive cervical cancer was based on data from the Finnish Cancer Registry, which is 
a virtually complete database […]. We also obtained information on precancerous 
lesions from the care […].” 
� “CIN lesions in Finland are almost always histologically confirmed. During the 3 
first y of the study, all lesions of any grade (CIN 1+) were treated. From year 2006, 
Finnish guidelines recommended that CIN2+ lesions be treated immediately, but that 
women younger than 30 y with CIN1 lesions should be managed with surveillance 
until regression or treated if progression. However, clinical practices could vary 
regardless of the recommendation.” 

 

COMPASS 
2017 

All ages 
(25-64) 

Baseline Screening CIN2+ 
CIN3+ 
Cervical cancer 
Colposcopy referrals 
Treatment  
Deaths  
Serious adverse events 
Adverse events (related 
to the communication of 
screening results) 

20/1 992 
13/1 992 

1/1 992 
76/1 992 
20/1 992 

2/1 992 
0/1 992 
1/1 992 

1/995 
1/995 
0/995 

27/995 
1/995 
0/995 
0/995 
1/995 

� HPV triage was associated with significantly increased detection of high-grade 
precancerous cervical lesions compared to cytology in a population where also a high 
vaccine uptake was reported in women age 33 and younger.  
� CIN2 outcomes were not reported. 
� Of the 181 women referred for colposcopy, attendance was confirmed and 
histological results obtained for 177 (98%). 
� All deaths in the follow-up were classified as not related to the trial by the 
independent data and safety monitoring Committee. 
� Canfell 2018 (study protocol): If CIN2+/AIS: treatment according to NCSP 
guidelines. 
� Compass also compared DS triage vs cytology, the results were similar and  are 
therefore not tabulated. 
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RHP 2017 56-60 

Baseline Screening CIN1 
CIN2 
CIN2+ 
CIN3 
CIN3+ 
Cervical cancer 
Colposcopy referrals 
Adverse events 

17/21 122 
6/21 122 

19/21 122 
12/21 122 
13/21 122 

1/21 122  
59/21 122 

0/21 122 

9/21 630 
8/21 630 

18/21 630 
8/21 630 

10/21 630 
2/21 630  

51/21 630 
0/21 630 

� Primary HPV screening had a similar detection rate for CIN2+ as cytology-based 
screening, already before follow-up of HPV-positive, cytology-negative women with 
new HPV test and referral of women with persistence. 
� No treatment data reported. 

 

HPV FOCAL 
2018 

All ages 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
25-29 
 
 
 
 
 
 
 
 
 
 
 

Baseline Screening 
 
 
 
 
 
 
Screening at 4 y 
(exit-cotesting) 
 
 
 
 
 
Both Screenings 
(primary outcome) 
 
 
 
 
 
 
Baseline Screening 
 
 
 
Screening at 4 y 
 
 
 
Both Screenings 
 
 
 

CIN2 
CIN2+ 
CIN3+ 
Colposcopy referrals 
Colposcopy attenders 
Treatment  
 
CIN2 
CIN2+ 
CIN3+ 
Colposcopy referrals 
Colposcopy attenders 
Treatment  
 
CIN2 
CIN2+ 
CIN3+ 
Colposcopy referrals 
Colposcopy attenders 
Treatment  
 
 
CIN2+ 
CIN3+ 
Treatment 
 
CIN2+ 
CIN3+ 
Treatment 
 
CIN2+ 
CIN3+ 
Treatment 
 

80/9 540 
147/9 540 

67/9 540 
544/9 540 
522/9 540 
147/9 540 

 
26/9 540 
48/9 540 
22/9 540 

469/9 540 
451/9 540 

48/9 540 
 

106/9 540 
195/9 540 

89/9 540 
1013/9 540 

973/9 540 
195/9 540 

 
 

45/826 
20/826 
45/826 

 
14/826 

6/826 
14/826 

 
59/826 
26/826 
59/826 

 

64/9 408 
90/9 408 
41/9 408 

279/9 408  
269/9 408  

90/9 408 
 

48/9 408 
100/9 408 

52/9 408 
513/9 408  
494/9 408 
100/9 408 

 
112/9 408 
190/9 408 

93/9 408 
792/9 408 
763/9 408 
190/9 408 

 
 

26/828 
14/828 
26/828 

 
27/828 
15/828 
27/828 

 
53/828 
29/828 
53/828 

 

� Among 19 009 women who were randomised (mean age, 45), 16 374 (8 296 
[86.9%] in the intervention and 8 078 [85.4%] in the control group) completed the 
study. At 4 y, significantly fewer CIN3+ and CIN2+ were detected in the primary HPV 
group. 
� Among women undergoing screening, the use of primary HPV compared with 
cytology testing resulted in a significantly lower likelihood of CIN3+ at 4 y. Further 
research is needed to understand long-term clinical outcomes as well as cost-
effectiveness. 
� Baseline screening results include baseline screen and any 1 y follow-up results in 
both the intervention and control groups. 
� In the control group, there was an additional screening round at 2 y (intervention 
group had no 2 y screening). The 4 y exit screening results for the control group also 
includes disease detected at the 2 y screening round. 
� Exit screening for both the intervention and control groups took place 4 y after 
baseline screening and consisted of HPV testing and LBC.   
� The total N’s reported for the 4 y exit screening differs slightly between figure 1 
and table 2 (Ogilvie et al. 2018). 
� CIN2+: “Women who were negative on both LBC and HPV co-testing at 4 y were 
deemed negative for CIN2+ [i.e., colposcopy not applied for this outcome definition]”. 
� “Women who were either LBC of greater than or equal to ASCUS or HPV positive 
at 4 y were referred for colposcopy and biopsied to determine their status as CIN3+, 
CIN2+, less than or equal to CIN1, or normal.” 
� Ogilvie et al 2010 (study protocol): “Women are managed according to the 
standard provincial guidelines in the province of British Columbia […]. Colposcopy is 
used to assess the highest grade lesion seen on the cervix and directed biopsy(s) is 
performed as well as an endocervical curettage when appropriate. The standard 
treatment for CIN2+ in British Columbia is an excisional treatment; most commonly 
loop electrosurgical excision procedure and occasionally cone biopsy […]” 
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≥30 Baseline Screening 
 
 
 
Screening at 4 y 
 
 
 
Both Screenings 

CIN2+ 
CIN3+ 
Treatment 
 
CIN2+ 
CIN3+ 
Treatment 
 
CIN2+ 
CIN3+ 
Treatment 

102/8 714 
47/8 714 

102/8 714 
 

34/8 714 
16/8 714 
34/8 714 

 
136/8 714 

63/8 714 
136/8 714 

64/8 580 
27/8 580 
64/8 580 

 
73/8 580 
37/8 580 
73/8 580 

 
137/8 580 

64/8 580 
137/8 580 

Abbreviations are explained in the Table of Abbreviations. 
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Primary HPV Testing: Non-randomised Studies 

Study Age groups, y Screening rounds Outcome measure Primary HPV 
Events/Total 

Cytology 
Events/Total Comments including interpretation of the trial authors 

Veijalainen 
2016  

 Baseline Screening 
 
 
 
 
 
 
Risk group screening 
at 1 y 
 
 
 
 
 
Both first round 
screenings 

CIN2+  
CIN3+ 
Cervical cancer 
AIS 
Colposcopy referrals 
Colposcopy attenders 
 
CIN2+  
CIN3+ 
Cervical cancer 
AIS 
Colposcopy referrals 
Colposcopy attenders 
 
CIN2 
CIN2+ 
CIN3 
CIN3+ 
Cervical cancer 
AIS 
Colposcopy referrals 
Colposcopy attenders 

16/5 637 
10/5 637 

2/5 637 
1/5 637 

54/5 637 
54/5 637 

 
18/243 

7/243 
1/243 
0/243 

165/243 
160/243 

 
17/5 637 
34/5 637 
13/5 637 
17/5 637 

3/5 637 
1/5 637 

219/5 637 
214/5 637 

11/5 814 
5/5 814 
1/5 814 
1/5 814 

64/5 814 
64/5 814 

 
6/563 
5/563 
1/563 
1/563 

109/563 
57/563 

 
7/5 814 

17/5 814 
6/5 814 

10/5 814 
2/5 814 
2/5 814 

173/5 814 
121/5 814 

� Human papillomavirus testing also seems to be more sensitive than cytology in detecting CIN2+ lesions 
in the setting of a routine organised screening program, besides in the context of randomised trials. The 
problem of an increased colposcopy rate needs to be addressed in the future. 
� “The data from the last cohort with cytological screening (screened in 2011) is presented for 
comparison.” 
� No treatment data reported. 

 

Veijalainen 
2019  

All ages 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Baseline Screening 
 
 
 
 
 
 
 
 
Risk group screening, 
intensified follow-up 
at 1 y 
 
 
 
 
 

CIN2 
CIN2+ 
CIN3 
CIN3+  
Invasive cancer (AC, SCC) 
AIS 
Colposcopy referrals 
Colposcopy attenders 
 
CIN2 
CIN2+ 
CIN3 
CIN3+  
Cervical cancer (AC, SCC) 
AIS 
Colposcopy referrals 
Colposcopy attenders 

16/17 770 
56/17 770 
37/17 770 
40/17 770 

2/17 770 
1/17 770 

190/17 770 
 183/17 770 

 
35/914 
78/914 
40/914 
43/914 

2/914 
1/914 

605/914 
596/914 

13/15 605 
30/15 605 
14/15 605 
17/15 605 

3/15 605 
0/15 605 

156/15 605 
152/15 605 

 
8/997 

18/997 
8/997 

10/997 
1/997 
1/997 

196/997 
174/997 

� Due to its high sensitivity and specificity, primary HPV testing with cytology triage seems to be 
acceptable for cervical cancer screening in an organised setting. 
� No treatment data reported. 
� CIN2+/3+ outcomes only reported for the age subgroups 35, 40, 45, 50, 55 and 60 years. 
� “Our report on the first cohort (year 2012) screened with the hrHPV test exhibited a significantly 
increased number of CIN2+ lesions in HPV-screened women compared with the last Pap-screened cohort 
(in 2011). However, probably due to the low number of subjects with CIN3+, no significant difference in the 
detection rate of CIN3+ lesions was noted. The purpose of the present study was to confirm these 
preliminary results in a larger screening population. “ 
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35 
 
 
40 
 
 
45 
 
 
50 
 
 
55 
 
 
60 

 
Both first round 
screenings 
 
 
 
 
 
 
 
Baseline Screening 
 
 
Baseline Screening 
 
 
Baseline Screening 
 
 
Baseline Screening 
 
 
Baseline Screening 
 
 
Baseline Screening  

 
CIN2 
CIN2+ 
CIN3 
CIN3+  
Cervical cancer (AC, SCC) 
AIS 
Colposcopy referrals 
Colposcopy attenders 
 
CIN2+ 
CIN3+  
 
CIN2+ 
CIN3+  
 
CIN2+ 
CIN3+  
 
CIN2+ 
CIN3+  
 
CIN2+ 
CIN3+  
 
CIN2+ 
CIN3+  

 
51/17 770 

134/17 770 
77/17 770 
83/17 770 

4/17 770 
2/17 770 

795/17 770 
779/17 770 

 
41/2 847 
28/2 847 

 
26/2 318 
16/2 318 

 
22/2 836 
12/2 836 

 
20/3 236 
15/3 236 

 
12/3 219 

6/3 219 
 

13/3 314 
6/3 314 

 
21/15 605 
48/15 605 
22/15 605 
27/15 605 

4/15 605 
1/15 605 

352/15 605 
326/15 605 

 
15/2 383 
10/2 383 

 
15/2 519 

9/2 519 
 

8/2 638 
3/2 638 

 
5/2 793 
4/2 793 

  
3/2 540 
0/2 540 

 
2/2 732 
1/2 732 

 

Andreassen 
2019 

All ages Baseline Screening 

Anxiety and depression 
scores (PHQ-4): 
   Normal (≤2) 
   Mild (3-5) 
   Moderate/severe (>5) 

 
 

346/521 
97/521 
27/521 

 
 

370/487 
109/487 

26/487 

� Women received the PHQ-4142, a validated screening tool for anxiety and depression143, 4-24 months 
after being informed about their last screening test result; anxiety and depression scores were categorised 
as normal (≤2), mild (3–5), or moderate/severe (>5), with a total score range 0-12. 
� No CIN and treatment data reported 
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Rebolj 2019 

All ages 
 
 
 
 
 
 
24-29 
 
 
 
30-49 
 
 
 
50-64 
 
 
 
 
24-46 
 

Baseline Screening 

 
 
 
 
 
 
Baseline Screening 
 
 
 
Baseline Screening 
 
 
 
Baseline Screening 
 
 
 
Referred to Routine 
Recall Screening 
at 3 y 

CIN2+  
CIN3+ 
Cervical cancer 
Colposcopy referrals 
Colposcopy attenders 
Serious incidents 
 
CIN2+  
CIN3+ 
Colposcopy attenders 
 
CIN2+  
CIN3+ 
Colposcopy attenders 
 
CIN2+  
CIN3+ 
Colposcopy attenders 
 
CIN2+  
CIN3+ 
Cervical cancer 
Colposcopy attendance 

4 156/183 970 
2 521/183 970 

101/183 970 
13 010/183 970 
12 559/183 970 

0/183 970 
 

2 299/35 085 
1 403/35 085 
5 826/35 085 

 
1 638/105 365 
1 000/105 365 
5 561/105 365 

 
219/43 520 
118/43 520 

1 172/43 520 
 

61/33 506 
19/33 506 

0/33 506 
373/33 506 

6 113/394 577 
3 833/394 577 

170/394 577 
18205/394 577 
16 378/394 577 

0/394 577 
 

3 319/75 847 
2 103/75 847 
7 606/75 847 

 
2 497/226 034 
1 555/226 034 
7 436/226 034 

 
297/92 696 
175/92 696 

1 336/92 696 
 

541/77 017 
349/77 017 

15/77 017 
1 608/77 017 

� In England, routine primary HPV screening increased the detection of CIN+3 and cervical cancer by 40% 
and 30% respectively, compared with LBC. The very low incidence of CIN3+ supports extending the 
screening interval. 
� No CIN2 and treatment data reported. 
� Screening outcomes in the baseline (prevalence) round include disease detected at immediate referral 
and early recall at 12 and 24 months. 
� Screening outcomes in the “incidence round” (recall screening) were only for women aged 24-46 y 
referred to routine recall at three years. 
� Colposcopy referrals/attendances were counted as one per woman and included colposcopies/referrals 
that were in accordance with screening recommendations, as well as colposcopies for women with test 
results for which the recommendations did not indicate a colposcopy referral. 
� “The screening processes and outcomes were monitored intensely during the pilot. We did not identify 
any serious incidents regarding women’s concerns or the practicability of large scale implementation of 
HPV testing.” 
� Histological outcomes for women screened in the prevalence round until 31st  May 2017 include 
“biopsies taken per protocol (colposcopy after immediate referral or after early recall at 12 and 24 months), 
and biopsies taken outside of the protocol” 
� This pilot undertaken under routine screening conditions has confirmed that primary hrHPV cervical 
screening is practicable on a large scale and confers approximately 40% greater sensitivity for cervical 
intraepithelial neoplasia grade 3 or worse and approximately 30% greater sensitivity for cervical cancer than 
primary liquid based cytology. This increased detection in a prevalence round was followed by a marked 
reduction in the incidence after three years, supporting an extension of the screening intervals. 

 

HPV 
SCREEN 
2020  

All ages 
 
 
 
 
 
 
 
 
30-39 
 
 
 
40-49 
 
 
 
50-59 

Baseline screening  
 
 
 
 
 
 
 
 
Baseline screening 
 
 
 
Baseline screening  
 
 
 
Baseline screening 

CIN2 
CIN2+ 
CIN3 
CIN3+ 
Cervical cancer 
AIS 
Colposcopy referrals 
Colposcopy attenders 
 
CIN2+ 
CIN3+ 
Colposcopy referrals 
 
CIN2+ 
CIN3+ 
Colposcopy referrals 
 
CIN2+ 
CIN3+ 
Colposcopy referrals 

51/11 339 
161/11 339 

93/11 339 
110/11 339 

5/11 339 
12/11 339 

436/11 339 
403/11 339 

 
86/3 770 
62/3 770 

199/3 770 
 

57/4 807 
37/4 807 

162/4 807 
 

18/2 762 
11/2 762 
75/2 762 

41/17 013 
158/17 013 
104/17 013 
117/17 013 

7/17 013 
6/17 013 

362/17 013 
354/17 013 

 
89/5 690 
69/5 690 

182/5 690 
 

55/7 041 
37/7 041 

128/7 041 
 

14/4 282 
11/4 282 
52/4 282 

� Baseline screening includes baseline referrals and histological outcomes during up to 6 months. 
� “The analysis of referral rates and high-grade CIN detection included women screened during the first 
year (n=28 352), including women screened after invitation and those screened at their own initiative.” 
� “This analysis included CIN2+/CIN3+ diagnosed as a result of clinical follow-up after the baseline 
screen, whereas the results of follow-up after repeat testing at 12 months were not yet available. 
� No treatment data reported. 

Abbreviations are explained in the Table of Abbreviations. 
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Appendix 5 Additional Forest Plots  

Cotesting (HPV Test and Cytology) Randomised Trials 

Incidence of Cervical Intraepithelial Neoplasia CIN2 

First screening CIN2 

 
 
Second screening CIN2 
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Third screening CIN2 

 
 
 
Cumulative data over two screening rounds CIN2 

 
 
 
Cumulative data over three screening rounds CIN2 
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Incidence of CIN3 

First Screening CIN3 

 
 
 
Colposcopy Attenders 

First screening colposcopy attenders 
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Primary HPV Testing Randomised Trials 

Incidence of Cervical Intraepithelial Neoplasia CIN2 

First screening CIN2 1st screening 

 
 
First screening (without RHP trial focusing on women aged between 56 and 60 years) CIN2 

 
 
Second screening CIN2 

 
 
Cumulative data over two screening rounds CIN2 
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Incidence of Cervical Intraepithelial Neoplasia CIN3 

First screening CIN3 

 
 
First screening CIN3 or adenocarcinoma in situ 

 
 
Second screening CIN3 

 
 
 
 
Colposcopy Attenders 

First screening colposcopy attenders/receivers 
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Primary HPV Testing Non-randomised Studies 

Incidence of Cervical Intraepithelial Neoplasia CIN2 

First screening CIN2 

 

 
Incidence of Cervical Intraepithelial Neoplasia CIN3 

First screening CIN3 

 

  



Appendix 5 Additional Forest Plots   
Cervical Cancer Screening  Version 1.2 
 

129 

Colposcopy Attenders 

First screening colposcopy attenders 

 

Second screening colposcopy attendersw 

 

 

                                                           
w Women attending the second screening round at three years were between 24 and 46 of age; “The pilot 
study adhered to the nationally recommended age range (25-64) and screening intervals (three years for 
women aged <50 and five years thereafter) […].” 
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Appendix 6 Quality Appraisal 

Studies on Women’s Attitudes towards HPV screening  

Qualitative studies 

McCaffery 2003 
Quality criteria Responses 
 Yes No Can’t tell Comments 
clear research questions? X    
data fitting research questions? X    
qualitative approach appropriate? X   framework analysis 
data collections methods appropriate? X   focus group discussions, tape-recorded, 

transcribed verbatim and translated 
findings adequately derived from data? X   framework analysis 
interpretation of results sufficiently substantiated 
by data? 

X    

coherence between data sources, collection, 
analysis & interpretation? 

X    

 

McCaffery 2006 
Quality criteria Responses 
 Yes No Can’t tell Comments 
clear research questions? X    
data fitting research questions? X    
qualitative approach appropriate? X   framework analysis 
data collections methods appropriate? X   in-depth interviews, transcribed verbatim, 

translated 
findings adequately derived from data? X   framework analysis 
interpretation of results sufficiently substantiated 
by data? 

X    

coherence between data sources, collection, 
analysis & interpretation? 

X    

 

Patel 2018 
Quality criteria Responses 
 Yes No Can’t tell Comments 
clear research questions? X    
data fitting research questions? X    
qualitative approach appropriate? X   transcripts were coded and a final 

framework was applied to all transcripts 
data collections methods appropriate? X   one-to-one semi-structured interview or 

focus group, audio recorded, transcribed 
verbatim 

findings adequately derived from data? X   first two transcripts were coded 
independently by two reviewers, final 
framework was applied to all transcripts; 
final set of codes were grouped into 
themes  

interpretation of results sufficiently substantiated 
by data? 

X    

coherence between data sources, collection, 
analysis & interpretation? 

X   attitudes of English women were main 
focus, but only white English and white 
eastern European women were included  
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Quantitative study 

Silver 2015 
Quality criteria Responses 
 Yes No Can’t tell Comments 
clear research questions? X    
data fitting research questions?   X not sufficiently described 
sampling strategy relevant to address research 
question? 

 X  women receiving routine gynaecological 
care were included  women not 
receiving routine care had no chance of 
being involved 

sample representative of target population?   X Yes & No. In the title it says “patient 
concerns... routine cervical cancer 
screening”, but then the actual focus on 
perimenopause (35-60yrs) is not 
concordant with the general screening 
population (>20yrs) 

measurements appropriate? X    
risk of nonresponse bias low? X   556/885 (in perimenopause study) enrolled 

and completed (about 60%); 
groups are comparable regarding 
characteristics 

statistical analysis appropriate to answer 
question? 

X   simple counting and percentages 
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