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Experience from a prequalification reference 
lab: challenges and opportunities 

Kate Cuschieri, Daniel Guerendiain, Catherine Moore, Edson Kawonga
,Heather Cubie, Kate Cuschieri, Anne Laure Page, Maria Mercedes 
Perez Gonzales

Role & dimensions of WHO Pre-qualification

” Promote and facilitate access to safe , reliable and appropriate in vitro 
diagnostic technologies and laboratory services in an equitable manner”

Various aspects to this 

Review of a product dossier 

Performance evaluation 

Manufacturing site(s) inspection

Labelling 
review

LAB SUPPORT

PQ Evaluating Labs

• Labs that express interest are audited by WHO for compliance to relevant 
quality standards and capacity to undertake evaluations according to protocol

• Currently 14 PQ labs overall - 2 labs listed for evaluation of HPV assays
• Scottish HPV Reference Laboratory, Edinburgh, United Kingdom
• National AIDS Research Institute, Pune, India

• AUDIT
• Submission of documentation
• On site inspection 2-3 days
• Findings /observations agreed - remedial actions(s) undertaken and submitted to 

audit team

*https://www.who.int/diagnostics_laboratory/evaluations/ale_listing.pdf?ua=1
**https://www.who.int/diagnostics_laboratory/evaluations/alter/protocols/en/

Challenges and Opportunities: Audit
• Challenge

• Inspection audit is comprehensive – having existing accreditation to CAP or ISO15189 does not 
mean  a “fast track” to acceptance

• Ensure time/staff to devote to the audit
• Engagement and support of  your local quality manager very important

• Opportunity
• Motivating for team /department when approved
• Like any audit – highlights areas for improvement
• Opens the door to new collaborations (technologies, partner labs, clinical teams, quality 

experts)
• Opportunity for there to be more international labs that are interested in obtaining PQ status–

provide resilience and flexibility for future evaluations

https://www.who.int/diagnostics_laboratory/evaluations/ale_listing.pdf?ua=1
https://www.who.int/diagnostics_laboratory/evaluations/alter/protocols/en/

Prequalified HPV products

• 2 products evaluated at Scottish HPV Reference Lab; summary reports 
available online

https://www.who.int/diagnostics_laboratory/evaluations/pq-
list/180713_pqpr_pqdx_0085_028_00_carehpv_with_labelling.pdf?ua=1

https://www.who.int/diagnostics_laboratory/evaluations/pq-list/hiv-
vrl/171221_final_pq_report_pqdx_0268_070_00.pdf?ua=1

Cepheid Xpert
HPV

1 cartridge per sample

1 hour

14 high-risk HPV types detected (delineation of 16 
and 18/45 separately)

PCR HPV E6/E7 target

Internal, endogenous control

1 2

3 4

5 6



ANT204 - Kate Cuschieri 26/08/2020

2

Qiagen 
careHPV

96 well plate

13 high-risk HPV types

3.5 hours

DNA-RNA hybridization

Positive & Negative Calibrators

Prequalified HPV products
• Xpert and Care Assay evaluated according to the previous version of 

the protocol*: 

• Assessment of analytical performance confined to limit of detection for HPV 
16 and HPV 18 (international standards)

• Virologic performance assessed (relative to a clinically validated reference 
test according to Meijer 2009 criteria) using n=500 clinical samples collected 
in LMIC.  Clinical performance relative to CIN2+ not assessed.

Comparator assay : rT HPV Test (Abbott)

* Under review as per presentation by AL Page

Challenges and Opportunities: Analytical Validation
• Challenge

• The way manufactures report on analytical sensitivity/limit of detection in their instructions for 
use is not consistent… and rarely relates to an international standard

• WHO  international HPV  DNA standards are plasmids (circularised DNA) do not approximate a 
matrix for extraction.

Wilkinson, D. E., S. A. Baylis, D. Padley, A. B. Heath, M. Ferguson, S. R. Pagliusi, W. G. Quint and C. 
M. Wheeler (2010). "Establishment of the 1st World Health Organization international standards 
for human papillomavirus type 16 DNA and type 18 DNA." Int J Cancer 126(12): 2969-2983.

WHO IS for 
HPV DNA 
Type

11 6 31 33 45 52 581618

The HPV DNA ISs are synthetic, plasmid-based, cell-free preparations of purified DNA, their utility in 
standardisation/evaluation of HPV DNA assays is limited to the amplification and detection steps of the assays

Thanks to Dianna Wilkinson for this slide

Extract from summary reports 

careHPV

Xpert

Challenges and Opportunities: Analytical Validation

• Opportunity
• Analytical validation to have a broader scope than just limit of detection  (e.g. reproducibility, 

analytical specificity )
• Create simulated materials to support analytical validation that are more representative of 

clinical samples (eg)
• International standards seeded into a context of cells
• HPV containing cell lines (including transduced cells) – ideally linked to traceable standard

• The above have potential applications beyond PQ
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Structural Plasmid

Transfer Plasmid

Plasmid co-transfection  of 
HEK 293T producer cells 

Harvest Pseudotyped 
Virus

Envelope Plasmid

Infect A549 target cells & 
antibiotic selection for 

integrated HPV DNA

New developments: National Institute for Biological 
Standards and Control developed 

Transfected cells with HPV viral integrants 16, 18, 31

Available as RUO – CE marking planned for Jan 2021

Many thanks to Rob Anderson and Emma Bentley 
@NIBSC 

Malawian team (Nkhoma) - sample transported to Edinburgh 
every 2 weeks  in small tranches (approx. 60-70 samples) until
500 samples obtained. 

Identifying collection
sites; ideally
from LMIC who can engage in

Governance; Material Transfer,  
Ethics, Consent
Fieldwork: Planning and 
delivery/sample taking
Admin: Completion of in-house 
database & transit proforma, liaison 
with collaborating team
Logistics:  Sample dispatch

Challenge & Opportunity: virological evaluation

System for virological evaluation under review

Will  still be based on agreement with a validated comparator method(s)

Measure(s) of “success” updated & the power required to achieve this success.  Collaboration with Prof M Arbyn, Belgian Institute of Public 
Health

Operational characteristics such ease of use will be considered

Xpert( vs rtHPV Assay)

careHPV (vs rtHPV Assay)

Challenge & Opportunity: virological evaluation
Reports based on 
previous protocol; 500 
samples vs rTHPV test

Final perspectives

• Interest from collection sites and new laboratories willing to support PQ 
evaluations welcome. 
https://www.who.int/diagnostics_laboratory/evaluations/alternative/en/

• WHO elimination goals for cervical cancer will require more HPV tests/testing; 
important that tests are fit for purpose

• WHO PQ can provide important information on a test suitability for global 
purposes but for robust evaluation in a particular setting –field testing remains of 
key value

Thanks to

PQ Team at WHO including Anne Laure Page & Maria Mercedes Perez-
Gonzales

Team at Nkhoma Hospital Laboratory including Edson Kawonga &Heather 
Cubie

Team at Scottish HPV Reference Lab including Daniel Guerendiain and 
Catherine Moore

Team at NIBSC including Neil Almond, Rob Anderson and Dianna Wilkinson

Prevention and Control Board Organisers
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