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� Questionnaire on NAT Screening of Blood Donations for 
an International Forum on 10 years of NAT Screening

� HIV Elite Controllers detected through donor NAT and 
serology screening

� Performance of 4th generation HCV Ag/Ab-Combo Tests 
on HCV NAT yield units  

� Repository and Characterization of HIV-Infected Plasma 
Units from acutely infected (NAT yield) donors (Panels 
Project)

� Donors Viral Load distributions and performance of new 
(4th gen Ag/Ab-Combo Tests) and rapid serological 
assays on HIV NAT yield units

� Repository of HIV-Infected Plasma Units from Recently 
infected Donors for Incidence Assay Development and 
Calibration

� Dengue viremia in donors and transmission by 
transfusions



“Elite Controllers”

•HIV seropositive
•No detectable HIV RNA (< 50 
copies/mL) for > 2 years

•Antiretroviral untreated

The proportion of individuals 
who become elite controllers 
estimated at 1-5% but not 
well established
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Rates and characteristics of HIV “elite 
controllers” in blood donors

� Routine HIV NAT (Gen-Probe/Chiron TMA; Roche PCR) and 
antibody screening (3rd generation assays) and confirmatory 
(western blot, IFA, ImmunoComb, InnoLIPA) data were compiled 
from blood organizations

� US - 16 sample minipool (MP)-NAT

� France - 6-16 sample MP-NAT

� South Africa - individual donation (ID)-NAT

� Australia – combination of 16 sample MP and ID-NAT

� Germany – 96 donation MP-NAT with ultra-centrigation to 
concentrate virus prior to extraction.  

� The analysis was restricted to allogeneic donors to exclude anti-
retroviral treated (ART) autologous donors.

� Possible EC cases were evaluated by additional testing and 
follow-up to exclude cases with false-positive serological results 
and HIV-2 infections (in France). 

� ECs were studied by replicate ID-NAT, and demographic 
characteristics of ECs compared to HIV-viremic donors.



Rates of HIV “elite controllers” in blood donors        
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Estimated Viral Loads and Antibody 
Reactivity in SANBS Elite Controllers
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RNA Detection in US
Elite Controllers

� 65 ARC ECs (MP-NAT-neg/Ab-confirmed pos) 
tested by PCR at NGI ---

17 (26%) had detectable RNA

� 8 were tested by 8-10 replicate dHIV TMAs ----
7 (87%) had detectable RNA

� 24 WB+ donations that met criteria of probable 
FP WBs (low s/c; weak band patterns w/o p31; 
neg NGI PCR) tested by 10 rep dHIV TMA and 
all 24 tested neg x 10, on corroborating FP 
classification and specificity of replicate TMA



Elite Controllers by Gender
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Validation of TMA Assay for Measurement of 
Low-level Viremia
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Mean TMA in Elite Controllers
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Conclusions

� Parallel screening of blood donors using HIV NAT and antibody 
assays provides the first systematic estimate for the frequency of 
ECs among newly diagnosed, asymptomatic HIV-infected 
persons (0.7-3.2%)  

� The higher rate of ECs among HIV-1 infected donors in the US, 
France and Germany relative to South Africa probably reflects 
use of MP-NAT in those countries and ID NAT in South Africa

� Additional ID-NAT testing of EC donors detected very low-level 
plasma viremia in the large majority of cases evaluated

� The rates of EC are similar among demographic subgroups, 
except for 2-fold higher rates in females in three countries, 
indicating similar immunopathogenesis of ECs in these divergent 
clade settings and a possible role of gender on control of viremia

� Detection of very low level viremia in EC donors, and published 
studies documenting viral isolation from ECs, indicates that NAT 
screening cannot replace HIV Ab screening, even when using ID-
NAT



HIVHIV--1 subtype prevalence in the world1 subtype prevalence in the world

Subtype C is dominating the epidemicSubtype C is dominating the epidemic



Why Study HIV Variation 
in Blood Donors?

� Assure that screening, diagnostic and confirmatory 
assays detect circulating strains

� Assays presently are based on prototype HIV strains

� Numerous studies have demonstrated failure of assays to 

sensitively detect and accurately quantify divergent 

subtypes

� Documentation of viral divergence in the donor pool will 
lead to accelerated development and licensure of robust 

serological and NAT assays for donor, diagnostic and 

clinical management



Why Study HIV Variation 
in Blood Donors?

� Blood donors are a “convenience sample” likely to 
represent the larger population

� Studies in donors permit population based 
monitoring of recently transmitted viruses, 

including drug resistant phenotypes.

� Knowledge of virus variation is critical to public 

health strategies for AIDS prevention

� Detection of variants in blood donors allows access to 

large volume plasma components for test development, 
evaluation and Quality Control



HIV Genetic Subtypes in U.S. Donors
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HIV-1 Incidence Among Blood Donors
in France, 1992-2006 

(TRANSFUSION 2008; 48:1567-1575)

Percent recent HIV-1 Infections (<180d) by virus subtype

No.+ donors % Recenta 95%CI 

Clade B 327 15.6 11.9-20.1

Non-B 93 25.8 17.5-36.1

Non-typable 39 76.9 60.3-88.3

a p<10-4



HIV Viral Panels Project: Purpose

In cooperation with other HIV surveillance efforts, to 

establish a set of fully characterized viruses from early 

acute HIV infections that are consistent with the degree 

of viral evolution present globally, for

-Developing new assays

-Validating assay platforms

-Assisting regulators to evaluate test kits 

-Monitoring HIV drug resistance

-Informing vaccine development



HIV Viral Panels Project

Mission Statement:

To establish a set of fully characterized viruses from early HIV infections that are 

consistent with the degree of viral evolution present globally for developing new assays, 

validating platforms, assisting regulatory bodies in evaluating assay performance, and 

collaborating with the scientific community.

Panel Criteria and Challenges

1. Obtain plasma viruses from acute or early seroconversion infections

� Early viruses closer to transmitted virus (vaccine interest)

� Use blood donor populations and partner with clinical protocols

2. Obtain representative emerging viruses from distinct clades (common & rare)

� Evaluate vaccine efficacy (antibody, T cell epitopes, unique signatures…)

3. Full virus characterization 

� FGS, coreceptor usage, serological reactivity

� Identify recombinants for diagnostic evaluation



102 acutely infected plasma donor panels

3476 complete env sequences from single genome amplifications 

Inferred consensus sequence at estimated time of virus transmission

78 donors infected by single virion; 24 by 2-5 virions



Scope of HIV Panel

� 50-60 Member Panel

� Dynamic panel: updated and rebalanced as 
epidemic evolves

� Focus on isolates from acute infections

� Specimen Source: 

� Aliquots from plasma components from acutely 
infected donors

� Plasma viral isolation/propagation for rare Groups, 
Subtypes, CRF



Tier 1 Isolates

Senegal, Nigeria, Ghana, Cote d’Ivoire, 

Cameroon

CRF02_AG

Thailand, Vietnam, CambodiaCRF01_AE

Nigeria, Spain (IDU), Portugal (IDU)G

UgandaD

South Africa, Botswana, Zambia, Malawi, 

Tanzania, Ethiopia, India, Southern Brazil

C 

North America, Western Europe, Australia, 

Western South America

B

Uganda, Rwanda, former Soviet Republics A1

Region of InterestSubtype



Tier 2 Isolates

Cameroon, DRC, CARCRF11_cpx (A,G,01,J)

ArgentinaCRF12_BF

Cameroon, CARCRF13_cpx (A,01,11,G,J,U)

Spain, PortugalCRF14_BG

CubaCRF18_cpx (A,F,G,H,K,U)

CubaCRF20_BG, CRF23_BG, CRF24_BG

ChinaCRF08_BC

Cote d’Ivoire, MaliCRF09_cpx (02,A,U)

ChinaCRF07_BC

BrazilCRF31

Niger, Mali, Cote d’IvoireCRF06_cpx (A,G,J,K)

DRC, BelgiumCRF05_DF

Cyprus, GreeceCRF04_cpx (A,G,H,K,U)

DRC, Cameroon, CongoH, J, K 

CameroonF2

Brazil, Romania, SpainF1

Region of InterestSubtype



Sites or Collaborators

1) US (ARC, NYBB, National surv.) clade B 

2) Brazil (National Program) clade B, C, F 

3) South Africa (SANBS) clade C 

4) Cameroon (3 sites, FDA) all clades
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Hypothesis: The viral sequence diversity of transmitted viruses derived from HIV

acutely infected individuals is not statistically significant between low risk (blood

donor) versus high risk (VCT, STD clinics) populations within the same geographic

area.

DATA:
• Demographics

• Risk factors

• Viral load

• Full viral genome sequence analysis

• Fiebig stage

• Biological analysis

• Serological analysis

Countries:

• USA

• South Africa

• Brazil

Statistical Consideration Regarding Viral 
Panels: Are the viruses representative?



1. Goal to complete a pilot study 6 months

� 20 pre or very early post-SC plasma units from 5 
countries (US, SA, Brazil, Cameroon, Ghana)

� Obtain country support and resolve IRB issues 
and logistical challenges; standardize procedures

2. Accomplishments

� Identified needed strains and geographic 
locations

� Partnering with different groups to collaborate 
and pool resources

� Identified initial start-up funds for FY’09-10

� Continued support anticipated from NIH and 
Gates foundation

HIV Viral Panels: Early Goals and 
Accomplishments
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A representative calculation for an LS-EIA window period for an SOD of 
1.0 is shown below:

WP (days) = Adjusted number seroconverters x 365
Incidence x number tested

= 232.5/(1.57/100,000 x 32,120,470) x 365

= 168
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