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We should be so proud

• Improved sensitivity and specificity of assays
• Reduced time to detect infection
• Increased range of markers
• Improved testing algorithms
• Developed techniques to better identify and predict resistance
• Supported automation and increased throughput
• Reduced costs
• Broadened our range of specimen types
• Taken testing into communities
• Improved estimates of when infection occurred
• Used data to support our findings



 Consortium for the Evaluation and Performance of HIV Incidence 
Assays

 Formed to evaluate and support development of existing and 
new HIV Incidence assays, improve data analysis and help bring 
consensus to the field

 Independent evaluation of assays and formation of a repository 
of specimens to support the evaluations and enable new 
approaches

 Wide membership, an inclusive group, working with WHO 
Technical Working Group, UNAIDS, Funders, Researchers  



Specimen type Number available (including aliquots)
Whole Blood 756

Urine / Unknown 44
Urine / Nothing 3620
Urine / Azide 2288

Stool / Unknown 26
Stool / RNAlater 1182
Stool / Nothing 2078

Serum 4190
Saliva / Pellets 51

Saliva 3128
Plasma 70773
PBMC 2019
Hair 0
DBS 3497

Buccal swab / Nothing 435

Buccal swab / Buffer 567

What is in the CEPHIA repository 

Nearly 95000 specimens of different sample types, collected 
from almost 3400 unique individuals with, almost 14000 
different timepoints. 



CEPHIA
repository

What is the 
question to 

answer

Data

Expanding 
requirements

Ethics

Adding 
value

Finding 
specimens

Funding

Ownership and 
management

Do these incidence tests do 
what they claim they do?
Can they be made better?
Should they be used?
What are their limitations
How does evaluation reflect 
’real-world’ applications?

Started with Serum/Plasma 
but now people want whole 
blood, DBS, saliva.
Moving from evaluation of 
existing assay to the 
development of new ones.

How do we analyse the 
results?
How do we standardise 
between assays?
When specimens come with 
different background data 
how standardise them?
How do we get our results 
out?
How do we get tools out to 
help people with their own 
analyse?

How do we manage the 
archive?
How do we decide what 
panels to make?
How do we decide who gets 
these valuable specimens?
How do we honour the 
historical projects that 
collected these specimens?

How do you marry the 
different ethical 
requirements of the 
projects that collected 
specimens?
How do you control 
specimens usage when 
supported by Commercial 
companies who will later 
sell a product based on 
evaluations using 
specimens?

Who will pay for a repository?
How do you create a legacy?
How do you ensure you can 
replenish it?
How can you show its value 
for money?

Where to find specimens 
with appropriate 
provenance.
Where to find specimens 
with appropriate volumes.
How to replenish the 
archive as you use up 
specimens
How to get them –
collaborate, buy, beg

How do you improve on 
what people have done 
before
How can you make use of 
what people have done 
before to make it better?



 Since 2012, CEPHIA has distributed over 50 panels of 
well-characterized specimens to 19 investigators and 
groups.

 Supported the independent evaluation of 11 Incidence 
assays leading to improvements to understanding of use 
and improving accuracy of data outcomes

 Harmonised data from a number of different studies to 
support new categorisation of specimens

 Broadened repository from Plasma only to multiple 
sample types



A case study – CEPHIA supported projects

Study type Examples

Focused hypothesis-driven 
studies

• How the gut inflammasome and specific HIV antibody subclasses 
change as HIV infection evolves

• How timing of treatment initiation after HIV infection impacts kinetics 
of HIV reservoir seeding and opportunity for cure

Non-hypothesis-driven 
efforts to identify novel 
signatures of recent HIV 

infection

• Searches for antibodies reactive to peptoids in a large ‘peptoid shape 
library’

• Multiplexed assay utilizing viral and antibody markers identified and 
interpreted through a machine learning algorithm

CDC- and NIH-funded 
projects

• Examination of the factors in HIV resistance, including mutation, 
selection, recombination, and drift

• Development of a single genomic assay for HIV incidence and 
transmitted drug resistance mutation screening

• Independent evaluation of the Sedia Asanté™ HIV-1 Rapid Recency® 
Assay, currently in use by PEPFAR at international sites

Theoretical and toolkit 
innovations

• Development of a theoretical framework and web-based tool for 
consistent time of infection estimation based on subject-level 
diagnostic testing histories and the properties of diagnostic assays



 Difficult to quantify however:
1. Poor performing assays identified
2. Improved understanding and application of well preforming assays
3. New research opportunities developed
4. Value added to previous studies
5. Supporting EQA Programmes

 Based on the value of projects supported directly or indirectly by 
the CEPHIA 1 Repository we estimate that:

 Each $1 invested in the repository generated $5 in return

 Specimens in a freezer are a drain on resources or a potential 
supply of invaluable material



Differentiating vaccine from natural infection
Effect of PrEP on Immune responses and 

breakthrough infections
Effect of early treatment
Monitoring Cure approaches



These challenges are different to that we have 
faced before for HIV Diagnosis

They will need new approaches
Potentially new tests and new algorithms
As interventions change we need to be ready to 

adapt quickly



 1) Large volume, extensively-characterized HIV+ 
samples, including serial specimens from 
seroconverters and treated subjects 

 2) Baseline samples from individual starting PrEP

 3) Chronic Viremics and HIV Controllers 

 4) High-quality clinical background data on the patients 
to allow diagnostic, pathogenesis, cure, and co-
morbidity studies 



 5) multiple collaborations facilitating ongoing 
specimen collection and replenishment

 6)  A managed system to ensure sustained 
records of high-level specimen turnover, with 
thousands of samples shared annually.

 7) data management to track shipments, 
usage and outputs 

 8) High quality data analysis and sharing of 
information to support clinicians and 
researchers in understanding  what results 
mean 





 To address new challenges for HIV Diagnostics:
◦ Funding and development of a centrally-funded 

repository of appropriate specimens is crucial
◦ Strong governance and leadership is needed.
◦ Investigators and assay developers need easy access 

to diverse specimens 
 Working together we can enable 

improvements to HIV diagnostic assays and 
ultimately the elimination of HIV

 Everyone in this room has something to offer



 The Consortium for the Evaluation and Performance of HIV Incidence Assays (CEPHIA) comprises: Alex Welte, 
Eduard Grebe, Reshma Kassanjee, David Matten, Hilmarié Brand, Trust Chibawara (South African Centre for 
Epidemiological Modelling and Analysis); Gary Murphy, Elaine McKinney, Jake Hall (Public Health England); 
Michael Busch, Sheila Keating, Mila Lebedeva, Dylan Hampton (Vitalant Research Institute); Christopher Pilcher, 
Shelley Facente, Kara Marson; (University of California, San Francisco); Oliver Laeyendecker, Thomas Quinn, 
David Burns (National Institutes of Health); Susan Little (University of California, San Diego); Anita Sands (World 
Health Organization); Tim Hallett (Imperial College London); Sherry Michele Owen, Bharat Parekh, Connie Sexton 
(Centers for Disease Control and Prevention); Matthew Price, Anatoli Kamali (International AIDS Vaccine 
Initiative); Lisa Loeb (The Options Study – University of California, San Francisco); Jeffrey Martin, Steven G Deeks, 
Rebecca Hoh (The SCOPE Study – University of California, San Francisco); Zelinda Bartolomei, Natalia Cerqueira
(The AMPLIAR Cohort – University of São Paulo); Breno Santos, Kellin Zabtoski, Rita de Cassia Alves Lira (The 
AMPLIAR Cohort – Grupo Hospital Conceição); Rosa Dea Sperhacke, Leonardo R Motta, Machline Paganella (The 
AMPLIAR Cohort – Universidade Caxias Do Sul); Esper Kallas, Helena Tomiyama, Claudia Tomiyama, Priscilla 
Costa, Maria A Nunes, Gisele Reis, Mariana M Sauer, Natalia Cerqueira, Zelinda Nakagawa, Lilian Ferrari, Ana P 
Amaral, Karine Milani (The São Paulo Cohort – University of São Paulo, Brazil); Salim S Abdool Karim, Quarraisha
Abdool Karim, Thumbi Ndungu, Nelisile Majola, Natasha Samsunder (CAPRISA, University of Kwazulu-Natal); 
Denise Naniche (The GAMA Study – Barcelona Centre for International Health Research); Inácio Mandomando, 
Eusebio V Macete (The GAMA Study – Fundacao Manhica); Jorge Sanchez, Javier Lama (SABES Cohort – Asociación
Civil Impacta Salud y Educación (IMPACTA)); Ann Duerr (The Fred Hutchinson Cancer Research Center); Maria R 
Capobianchi (National Institute for Infectious Diseases “L. Spallanzani”, Rome); Barbara Suligoi (Istituto Superiore
di Sanità, Rome); Susan Stramer (American Red Cross); Phillip Williamson (Creative Testing Solutions / Blood 
Systems Research Institute); Marion Vermeulen (South African National Blood Service); and Ester Sabino 
(Hemocentro do Sao Paolo).
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