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Desired characteristics of HPV tests 
for cervical cancer screening and 

clinical management



HPV tests for agreed indications for HPV testing in current clinical practice 

HPV tests for epidemiological and vaccine-related studies

HPV tests for different research purposes

*****

two most important parameters which define the purpose of the HPV test

(i) set of targeted HPV types

(ii) level of analytical sensitivity



Ideal HPV Test
for major agreed indications for HPV testing in current clinical practice 

HPV test should:

- detect all HPV infections that are associated with, or will develop

into high-grade CIN 

- differentiate them from transient HPV infections 



HPV Test
for major agreed indications for HPV testing in current clinical practice 

Broad genotype coverage

High analytical sensitivity

High analytical specificity



HPV Test
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Broad genotype coverage BALANCED = ARTIFICIALLY REDUCED

High analytical sensitivity BALANCED = ARTIFICIALLY REDUCED

High analytical specificity NECESSARY



HPV Test
for major agreed indications for HPV testing in current clinical practice 

Broad genotype coverage BALANCED = ARTIFICIALLY REDUCED

High analytical sensitivity BALANCED = ARTIFICIALLY REDUCED

High analytical specificity NECESSARY

High clinical sensitivity !!!!

High clinical specificity !!!!
CIN2+/CIN3+



Ideal HPV Test 
for major agreed indications for HPV testing in current clinical practice 

optimal balance between clinical sensitivity and clinical specificity for CIN2+

aim to minimize redundant/excessive follow-up procedures for hr-HPV positive 

women with transient hr-HPV infections and/or without cervical lesions 

*****

HPV DNA assay with very high analytical sensitivity yields a large number of 

clinically insignificant positive results resulting in unnecessary follow-up, 

diagnostics procedures and treatment of healthy women 



HPV tests ?



HPV test choice

cervical cancer screening program should adopt a HPV primary test for use only if it has been

validated by demonstrating reproducible, consistently high sensitivity for CIN2+ and CIN3+

lesions, and only minimal detection of clinically irrelevant, transient HPV infection

HPV tests (neither commercial nor in-house tests) that have not been clinically validated

should not be used in clinical practice

Papillomavirus Research 2015; doi:10.1016/j.pvr.2015.06.006.. 
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Commercially available HPV molecular tests 
- periodical inventories -



• not a simple addition of newly developed tests to the old list of HPV tests

• the existence of all tests double-checked with manufacturers at every update round

• data retrieved from:

- Medline/Pubmed, Web of Science, Scopus, Bing, Google Scholar, Google without 

language or period restrictions

- abstracts from main HPV-related conferences

- internal files

- the Chinese National Medical Products Administration (formerly the Chinese FDA)

• conservative estimate – very likely haven‘t identified all HPV tests currently available

• omission of any particular commercially available HPV test was unintentional



Test (distinct, unique) vs. test variant

particular HPV test was considered a variant if technologically identical or very similar to the 

original test but targeting different HPV type(s) 

Realquality RQ-HPV HR Multiplex (AB Analitica, Padua, Italy) DISTINCT HPV TEST

Realquality RQ-HPV HR/LR Multiplex (AB Analitica, Padua, Italy) VARIANT

Realquality RQ-Multi HPV Detection (AB Analitica, Padua, Italy) VARIANT



2020
254 distinct commercial HPV assays 

(and 425 variants) 

on the global market

Poljak M at al. Clin Microbiol Infect 2020; 26: 1144-50



Tests Variants

hr-HPV DNA screening tests 40 3
hr-HPV DNA screening tests with concurrent or reflex 
partial genotyping for the main hr-HPV types 41 3

HPV DNA full genotyping tests 91 21

HPV DNA type- or group-specific genotyping tests 38 89

hr-HPV E6/E7 mRNA tests 9 1

in situ hybridization DNA in mRNA based HPV tests 33 308

HPV DNA tests targeting miscellaneous HPV types 2 0

Total 254 425

Main groups of available commercial HPV tests
on the global market in 2020 (tests vs. variants)

Poljak M at al. Clin Microbiol Infect 2020; 26: 1144-50



27 pages document…

Poljak M at al. Clin Microbiol Infect 2020; 26: 1144-50



254 distinct commercial HPV assays in 2020

- HPV DNA - based 95%

- HPV mRNA - based 5%

- HPV protein - based < 1%

Poljak M at al. Clin Microbiol Infect 2020; 26: 1144-50



Commercially available HPV tests on the global market identified 

in periodical inventories in 2010, 2012, 2015 and 2020 

The number of identified 
distinct HPV tests is shown in 
blue bars and the number of 
HPV test variants in yellow 
bars. 

In boxes are the number of 
HPV tests withdrawn from the 
market (left arrows) and 
number of newly identified 
HPV tests (right arrows) 
between 2015 and 2020.

Poljak M at al. 
Clin Microbiol Infect 2020; 26: 1144-50



Poljak M at al. Clin Microbiol Infect 2020; 26: 1144-50



Which high‐risk HPV assays fulfil 

the criteria for use in primary 

cervical cancer screening ?



Which high‐risk HPV assays fulfil the criteria for use in 
primary cervical cancer screening ?

Regulatory approvals

US Food and Drug Administration (FDA) approval

Academic validations
- International guidelines (Meijer‘s criteria)

- Valgent 1-4

- Academic multi-test comparisons



Regulatory approvals US Food and Drug Administration (FDA) approval

HPV testing only

cobas 4800 HPV Test, cobas 6800/8800 HPV Test, cobas 5800 HPV Test (Roche)

BD Onclarity HPV assay (BD)

Alinity m High Risk HPV Assay (Abbott)

Co-testing

Hybrid Capture 2 (hc2) HPV DNA Test (Qiagen)

Cervista HPV HR Test + Cervista HPV 16/18 Test (Hologic) 

APTIMA HPV Assay + APTIMA HPV 16 18/45 genotype assay (Hologic)

cobas 4800 HPV Test, cobas 6800/8800 HPV Test, cobas 5800 HPV Test (Roche)

BD Onclarity HPV assay (BD)

Alinity m High Risk HPV Assay (Abbott)



Which high‐risk HPV assays fulfil the criteria for use in 
primary cervical cancer screening ?

Regulatory approvals

US Food and Drug Administration (FDA) approval

Academic validations
- International guidelines (Meijer‘s criteria)
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relative clinical accuracy compared to either of two HPV tests which 

demonstrated lower cumulative incidence of cervical cancer 5 years  after 

a negative HPV test than 3 years after a normal cytology in four large 

European randomized trials 



Requirements for HPV tests in primary cervical screening

1. A clinical sensitivity for CIN2+ not less than 90% of the clinical sensitivity 

of the hc2 in women of at least 30 years. 

2. A clinical specificity for CIN2+ not less than 98% of the clinical specificity 

of the hc2 in women of at least 30 years of age. 

3. Intra-laboratory reproducibility and inter-laboratory agreement with a 

lower confidence bound not less than 87%. 



Which high‐risk HPV assays fulfil the criteria for use in 
primary cervical cancer screening ?

Regulatory approvals

US Food and Drug Administration (FDA) approval

Academic validations
- International guidelines (Meijer‘s criteria)

- Valgent 1-4

- Academic multi-test comparisons



The VALGENT
(clinical VALidation of human papillomavirus GENotyping Tests)

protocol provides a comprehensive design to validate and compare HPV tests
using residual archived cervical cell samples

samples from 1,000-1,300 screened women

enrichment with 300 pathological samples:
- 100 x ASC-US
- 100 x LSIL
- 100 x HSIL

follow-up from the 1,300-1,600 women will identify:
- 70–130 CIN2+ cases allowing computation of clinical sensitivity
- 800-1,200 subjects without CIN, allowing computation of clinical specificity



VALGENT 1
5 HPV assays - samples derived from a Belgian biobank

VALGENT 2
6 HPV assays - samples derived from Scottish HPV archive

VALGENT 3
14 HPV assays – samples derived from Slovenian national cohort

VALGENT 4
11 HPV assays – samples from Copenhagen, Denmark



Clin Microbiol Infect 2015;21:817-26

Clin Microbiol Infect 2021;17:1083-95



hrHPV mRNA testing with APTIMA HPV Test had similar cross-sectional sensitivity for 

CIN2+ and CIN3+ and slightly higher specificity than validated HPV DNA tests

four studies with 4–7 years of follow-up showed heterogeneous safety outcomes

one study with up to 10 years of follow-up showed no differences in cumulative detection 

of CIN3+ after negative mRNA versus DNA screening

APTIMA HPV Test could be accepted for primary cervical cancer screening on 

clinician collected cervical samples at intervals of around 5 years

APTIMA HPV Test is less sensitive on self-collected samples than clinician-collected samples



- 254+ commercial HPV assays (and 425+ variants) on the market in 2020

- 2 + 15 HPV assays fulfil cross-sectional criteria for primary screening



HPV tests for agreed indications for HPV testing in current clinical practice 

HPV tests for epidemiological and vaccine-related studies

HPV tests for different research purposes

*****

two most important parameters which define the purpose of the HPV test

(i) set of targeted HPV types

(ii) level of analytical sensitivity



HPV tests for major agreed indications for HPV testing 
in current clinical practice 

Broad genotype coverage BALANCED = ARTIFICIALLY REDUCED

High analytical sensitivity BALANCED = ARTIFICIALLY REDUCED

High analytical specificity NECESSARY

HPV tests for epidemiological & vaccine-related studies

Broad genotype coverage DESIRED

High analytical sensitivity NECESSARY

High analytical specificity NECESSARY



How to evaluate commercial HPV tests for 

epidemiological and vaccine-related studies ?

head-to-head comparison with one or more tests that scored the highest in the 

WHO HPV LabNet proficiency panels should be used as a evaluation standard

genotyping proficiency panels containing defined amounts of the international 

standards and candidate standards for clinically most important HPV types





HPV testing for men?

HPV testing for partners of HPV-positive women?



HPV testing for men?

HPV testing for partners of HPV-positive women?



Fighting misperception 

analytically more sensitive HPV tests are NOT better than tests with clinically 
validated cut-offs (analytically less sensitive HPV tests)

HPV tests that cover large number of genotypes are NOT better than tests that 
target only 12-14 high risk HPV genotypes 

higher price ≠ better and clinically more useful HPV test

(frequent) testing with analytically highly sensitive HPV tests that cover many 
genotypes as follow-up after “treatment“ with topical products of dubious 
and/or unproven medical efficacy represent misuse of HPV testing and should 
not be performed 



only clinically validated HPV tests should be used 

in cervical cancer screening programs and for

clinical management

only a minority of HPV tests on the market are 

properly clinically validated 

great majority of HPV tests on the market (and offered by 

labs) lack proof of clinical validation and these HPV tests 

should not be used for clinical management 
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