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HPV Group HPV Types Clinical Association

Low Risk 6, 11, 42, 43, 44 Genital warts or benign lesions.

High Risk 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 

59, 66, 68

All types isolated from cancers of the cervix, but also 

vagina, vulva, penis, and anus. 

HUMAN PAPILLOMAVIRUS

• HPV is one of the most common sexually transmitted viruses.

• Persistent HPV infection can lead to cervical  cancer.  

• Strong  ev idence  supports  that  screening  us ing  molecular  assays  that  detect  nuc le ic  
ac ids  o f  oncogenic  or  h igh - r i sk  human papi l lomav i rus  (hrHPV)  types  are  more  ef fect ive ,  
in  terms  o f  reduc ing  the  inc idence  and morta l i ty  f rom th i s  cancer,  than cy to logy,  and 
they  o f fer  better  sens i t iv i ty  and less  f requent  screening  inter va l s .  

• An increas ing number  o f  countr ies  have  swi tched f rom cy to logy  to  molecular  HPV -
based nat iona l  screening  programs or  have  dec ided to  implement  th i s  change  in  the  
near  future .

Pap test



HPV NUCLEIC ACID DETECTION TESTS

Company Product Target

Digene/Qiagen Hybrid Capture 2 Whole genome 

probe DNA

Roche Cobas HPV L1 DNA

Abbott RealTime HPV L1 DNA

Abbott Alinity m HR HPV L1 DNA

Integrated 

Sciences

Seegene Anyplex 

II HPV

L1 DNA

Genera 

Biosystems

PapType L1 DNA

Becton Dickinson BD Onclarity E6, E7 DNA

ESL Biosciences EUROIMMUN 

EUROArray HPV

E6, E7 DNA

Hologic Cervista HPV L1, E6, E7 DNA

Hologic Aptima HPV E6, E7 mRNA

L1, L2, E2, E4, and E5 deletions may occur 
during integration

Most HPV NAAT tests are complicated to use, have TAT’s of several hours and batch testing can 
delay results critical for scheduling patient consultations for follow-up testing or colposcopy.
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 POC T =  analys is  of  c l in ical  spec imens outs ide the t rad i t ional  laboratory,  near  to  or  
at  the s i te  of  pat ient  care

▪ e.g. hospital wards, operating theatres, ED, General Practice surgeries, health clinics, 
pharmacies, ambulance services or patient‘s homes

 Advantages

▪ Reduced turnaround time

▪ Easy to use

▪ Ability to provide tests in remote locations

▪ Improve convenience and access to health care service for patients 

▪ Facilitate opportunistic screening for early identification of certain conditions

 Chal lenges

▪ Training and competency and potential increase of workload of clinical staff

▪ Accuracy and reliability need to be ensured (quality management, eQA enrolment)

▪ Potential for transcription errors of results if no interfacing with electronic patient 
records is established

▪ Point-of-care devices are not subject to effective regulation and accreditation in NZ
▪ There is a requirement for most medical devices to be notified to the WAND database, 

operated by Medsafe. 

POINT-OF-CARE TESTING
„HIS  URINE IS  SWEET,  HE HAS DIABETES MELLITUS“ SAID THE 

PHYSICIAN. 

adapted from: Position Statement of the New Zealand Medical Association
and 2018 New Zealand Best Practice POCT Guidelines



- Governance for POCT
- Risk Management
- Assessment of clinical need
- Inclusion of Laboratory input
- Cost Benefit Analysis
- Validation technology
- Quality Mananagement System
- Sources of Errors
- Reporting of Results
- POCT device connectivity compliance
- Health and Safety

POCT POLICIES IN NZ



POCT POLICIES IN NZ



 Implementation of  the tradit ional  Pap smear or visual  inspection after acetic 
acid appl icat ion (VIA) in national  screening programmes is  not sustainable in 
under-resourced LMIC sett ings with a l imited ski l led cytologist  workforce and 
where loss to fol low-up and poor adherence to treatment are major obstacles.  

 Where resources are avai lable,  the WHO recommends a “screen -and-treat ” 
strategy for women aged 30 to 49 years with screening via DNA test ing and 
treatment of  HPV-posit ive women with t imely cryotherapy.  

 In LMIC there is  a  need for innovative non -batched point -of-care molecular 
diagnostic tools that  are sensit ive and specif ic  and can be integrated into 
primary health care sett ings.  

 There are mult iple HPV point -of-care test ing platforms on the market,  e.g.  
careHPV test  from Qiagen, but almost none of  these have been ful ly val idated 
in the cl inical  sett ing.  
▪ The careHPV laboratory processing time is still approximately 4 hours 

▪ Needs to be run in batched mode (90 samples)

 This hinders same-day results  and treatment for HPV-posit ive women and 
poses a need for at  least  two vis its  (f irst  for administrat ion of  the screening 
test  and second for receiving results  and treatment).  

LOW- AND MIDDLE-INCOME COUNTRIES 
(LMIC)

Shahin Sayed et al.,: Point-of-care HPV molecular diagnostics for a test-and-treat
model in high-risk HIV populations, The Lancet, Vol 8, February 2020  and
Campos et al,: Estimating the value of point-of-care HPV testing in three low- and 
middle-income countries: a modelling study BMC Cancer (2017) 17:791



 The samples are processed as individual cartridges in individual modules

 The GeneXpert System is avai lable in a 2, 4, 16, 48, or 80-module configuration

CEPHEID XPERT HPV ASSAY

1300 – 2300 test/24h
= 95 tests/hour

POCT

The GeneXpert is currently the only validated HPV point-of-care testing device.
It is CE marked, but is not yet FDA approved.

2 4 16 48-80

Infinity

= tests/hour 



GENEXPERT SYSTEM: CE-IVD TEST MENU



MOBILE GENEXPERT LAB IN SA



EASY WORKFLOW, RAPID TAT

Sample volume: 1 ml TAT: 56 min



OVERVIEW OF THE GENEXPERT  
SINGLE-USE CARTRIDGE

https://www.youtube.com/watch?v=j-y3xi1K7JE&t=1s

Stable at RT

https://www.youtube.com/watch?v=j-y3xi1K7JE&t=1s


 Target

▪ 14 High Risk HPV types

 Probes

▪ One probe binds to the Sample Adequacy Control (SAC)

▪ Remaining probes bind depending on the presence of hrHPV types detected in 
the patient sample

TARGETS AND PROBES

-> Targeting the E6/E7 oncogenes eliminates concerns in case of L1 gene deletion

Result group HPV types detected

HPV 16 HPV 16

HPV 18_45 HPV 18 and 45

P3 HPV 31, 33, 35, 52, 58

P4 HPV 51, 59

P5 HPV 39, 56, 66, 68

Cause more than 95% 
of cervical cancers



 Sample Adequacy Control (SAC)
▪ Targets the human Hydroxymethylbilane Synthase gene

▪ Ensures that human cells are present

▪ Can indicate poor sampling if negative

▪ Must be positive in HPV negative samples

▪ Can be positive or negative in HPV positive samples

 Probe Check Controls (PCC)
▪ Before the real-time PCR starts the fluorescence signal on all probes is

measured and compared with pre-established factory settings to monitor for
▪ Probe integrity

▪ Dye stability

▪ Reagent rehydration

▪ PCR tube filling

INTERNAL CONTROLS



HPV16 POS



HPV18_45 POS



NEG



INVALID RESULT



SPECIMEN

Sample type:

Sample collection:

Collected with either a broom-like device or an endocervical brush/spatula combination

 Cer v ica l ce l l s co l lected in  Th inPrep Preser veCy t ® So lut ion  ( Ho log ic Corporat ion)

 Spec imens pre- t reated with Glac ia l Acet i c Ac id (GAA)  have a lso  been va l idated for use
with the Xpert HPV assay



SELF-COLLECTED SAMPLES

 C ross -s ec t i on a l study on  150  women
▪ Each women first self -col lected a vaginal sample using a dry swab

▪ Then the physician collected a cervical specimen in ThinPrep

▪ HPV analysis was performed with Xpert

▪ Part of ThinPrep collected sample was also tested with the cobas HPV test

▪ HPV test posit ivity and performance of the two collection methods was compared

 Results :
▪ HPV posit ivity

▪ 49.1% for dry  swab on Xpert

▪ 41.8% for wet swab (ThinPrep)  on Xpert

▪ 46.2% for wet swab (ThinPrep)  on cobas

▪ HPV16 detection and LSIL+
▪ Excel len t agreement between the two samples (dry/wet)

▪ Sensit ivity and specificity for CIN2+ detection
▪ Dry swab:  84.2% and 47.%

▪ Wet swab:  73.1% and 58.7%

▪ Cobas:  77.8% and 45.7%

 Conclus ion:
▪ Results suggest that dry swab performance is similar to the 

performance of cl inical ly val idated ThinPrep -col lected samples.

36 (24%)          vs           4 (2.7%)

PlosOne, July 2017



SELF-COLLECTED SAMPLES

 Cross -sect iona l study on 303 women with e i ther

▪ Self-collected flocked swab

▪ Practit ioner-collected sample

Self-collection for HPV-based 
cervical screening shows good 
concordance and relative sensitivity
when compared to practitioner
collected samples across assays 
used in the Australian NCSP.



SELF-COLLECTED SAMPLES



HAWKE’S BAY / TAIRAWHITI STUDY
( D AV I D  H A W K E S ,  M E L B O U R N E  A N D  J A N E  M A C D O N A L D ,  W E L L I N G T O N )

 C o m p a r e s X p e r t P O C  s e l f - c o l l e c t i o n v s l a b o r a t o r y - b a s e d t e s t i n g o v e r a  p e r i o d o f 2  y e a r s u s i n g d i f f e r e n t  
c o h o r t s o f w o m e n

 A i m i s t o e x p l o r e t h e d i f f e r e n c e i n  p a t h w a y t o c o l p o s c o p y

▪ Two pathways in rural  sett ings in Wairoa (HB) and rural cl inics in Tairawhiti

▪ Time from posit ive result to colposcopy wil l  be measured

 A i m :  t o i m p l e m e n t a  c o m m u n i t y / i w i c o n t r o l l e d c e r v i c a l c a n c e r p r e v e n t i o n P O C  p a t h w a y t o i m p r o v e t i m e l y
a c c e s s t o s c r e e n i n g ,  d i a g n o s i s a n d t r e a t m e n t a n d t o e x p l o r e t h e a c c e p t a b i l i t y a n d f e a s i b i l i t y o f t h i s
p a t h w a y t o o v e r c o m e  t h e  b a r r i e r s  f o r  r u r a l  M ā o r i c o m m u n i t i e s .  



HPV ASSAY VALIDATION CRITERIA

 A  c a n d i d at e t e s t s h o u l d h av e a  c l i n i c a l s e n s i t i v i t y f o r ≥ C I N 2  n o t  l e s s  t h a n  9 0 %  o f  t h e  c l i n i c a l  
s e n s i t i v i t y  o f  a  s t a n d a rd  c o m p a ra t o r  t e s t  ( H C 2  o r  G P 5 + / 6 +  P C R  E I A )  i n  w o m e n  o f  > 3 0  y e a rs  o f  a g e .

 A  c a n d i d at e t e s t s h o u l d h av e a  c l i n i c a l s p e c i f i c i t y f o r ≥ C I N 2  n o t  l e s s  t h a n  9 8 %  o f  t h e  c l i n i c a l  
s p e c i f i c i t y  o f  a  s t a n d a rd  c o m p a ra t o r  t e s t  ( H C 2  o r  G P 5 + / 6 +  P C R  E I A )  i n  w o m e n  o f  > 3 0  y e a rs  o f  a g e .

Einstein et al., Journal of Clinical Microbiology 2014, 52:6, p.2089-2095.



HPV ASSAY VALIDATION CRITERIA

Arbyn et al., Clin Microbiol Infect. 2021 Aug;27(8):1083-1095



Currently, there are 254 distinct commercial HPV tests and 425 assay variants available on the 
global market. The large majority of them lack any analytical or clinical evaluation published in the 
peer-reviewed literature and more than 90% have not undergone regulatory evaluation or have not 
been evaluated following a stringent clinical validation protocol. 

HPV ASSAY VALIDATION CRITERIA

 A  candidate test should disp lay intra - laboratory reproduc ib i l i ty and inter - laboratory
agreement wi th a  lower conf idence bound not  less than 87%.  



September 2016 Volume 54 Number 9 Journal of Clinical Microbiology jcm.asm.org 2337

-> Conclusion: The clinical performance and reproducibility of the Xpert HPV are comparable to those 
of well-established HPV assays and fulfil the criteria for use in primary cervical cancer screening.

-> Conclusion: The Xpert HPV assay fulfils the HPV test reproducibility criterion requirement for use in 
cervical cancer screening.

HPV ASSAY VALIDATION CRITERIA



Currently, there are 11 commercial hrHPV DNA (*) assays that are completely validated to be used for
cervical cancer diagnostics based on primary HPV testing:

1) Qiagen HC2
2) GP5+/6+ PCR-EIA
3) Abbott RealTime
4) Abbott Alinity
5) Seegene Anyplex HR
6) Roche Cobas 4800
7) {Roche Cobas 6800}
8) Greiner PapilloCheck
9) BD Onclarity
10) Self-Screen BV HPV-Risk
11) Cepheid Xpert HPV

(*): The APTIMA HPV Assay targeting E6/E7 mRNA of hrHPV was fully validated in one formal validation study and showed slightly 
lower pooled sensitivity but higher specificity than the standard comparator tests in seven screening studies. However, the current 
international validation criteria relate to DNA assays. The additional requirement for longitudinal performance data required for 
non-DNA based HPV assays was not assessed in this review.

VALIDATED HPV ASSAYS

Clin Microbiol Infect. 2021 Aug; 27(8). 



 GeneXpert HPV test is an easy to use POCT with fast TAT, and 
comparable sensitivity and specificity to established testing 
platforms

 It can be used in remote settings and requires minimal training, 
however test kits are expensive and the cost is far beyond the 
budget available for screening in many countries

 It ’s the only fully validated POCT for HPV testing

 It shows good concordance for self -collected specimens

 It fulfils all  criteria for use in primary cervical cancer screening

 It is a test for low-throughput fast TAT situations, but may not be 
that useful in a molecular screening lab with high sample numbers

SUMMARY
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