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Vitalant Research InstituteThe Vitalant Research Institute 
(VRI) is dedicated to advancing blood 
safety and efficacy world-wide 
through scientific research, education 
and the promotion of evidence-based 
policies, and to contributes to 
discovery and translational research 
based on global blood donor 
surveillance and pathogenesis 
studies.

The Vitalant Innovation Center 
(VIC) extends and focuses programs 
within VRI and the Vitalant Blood 
Services Division (BSD) to knit 
together discovery and translational 
science with implementation 
supporting the Vitalant enterprise.
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Outline

• Discovery of TT-HIV and pre-screening risk

• Progressive improvements of HIV serological and NAT 
systems/assays for donor screening

• Molecular surveillance and breakthrough infections

• Implications for advancing HIV diagnostics and staging

• Implications for HIV surveillance & pathogenesis

• Response to Emerging Infectious Diseases



June 5, 1981

July 16, 1982

Dec 10, 1982 “This report and continuing reports of AIDS among persons with hemophilia A raise serious 
questions about the possible transmission of AIDS through blood and blood products.”



Workgroup to Identify Opportunities for Prevention 
of Acquired Immune Deficiency Syndrome

 January 4, 1983, CDC, Atlanta





Donegan et al Ann Intern Med 113:733–739, 1990
Busch et al. JID  174: 26 - 33, 1996 
Diaz et al. AIDS  11: 415 - 422, 1997

Transfusion Safety Study (TSS) 
Rate of Transmission and Factors Influencing Human Immunodeficiency 

Virus Type 1 Transmission by Blood Transfusion and Pathogenesis
 200,000 donor samples were saved in 1984 prior to HIV Ab testing
0.23% of repository samples test positive HIV on 1st gen Ab assays

91% of recipients of HIV-1 antibody positive transfusions were infected 

Independent evolution of HIV quasispecies in 
linked donors and recipients



Risk of HIV Transmission by Blood Transfusions Before the 
Implementation of HIV-1 Antibody Screening

Busch et al. Transfusion 1991; 3: 4-11
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HIV Culture and PCR of Pools of PBMCs from 75,000 
Seronegative SF Blood Donations

Available for PCR                                873

Reactive

       Initially  *                                 55     (6.3)

       Repeatedly  †                                 21     (2.4)           

       Confirmed                                     1     (0.11)  

Status of Pool No.   ( % )

Available for culture              1,530

Contaminated by bacteria                   94     (6.1)

Completed culture              1,436   (93.9)

Positive for HIV-1

       Initially  *                 11     (0.7)

       Confirmed  †                   1     (0.07)           

Busch … Vyas. N Engl J Med 325, 1991



HIV-1 transmission by transfusion of blood from 
SC donors according to the inter-donation interval

Interdonation 
interval (days) Total

HIV-1 transmission
Number Percentage

45 - 90 17 13 76
91 - 180 29 8 28
181 - 360 48 9 19
361 - 540 39 5 13
541 - 720 14 0 0
> 720 32 1 3
Total 179 36 20

Petersen et al. Transf. 1994 34 : 283-9 Interdonation interval (days)
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HIV Viremia and Seroconversion during Acute Infection



1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 20121998 1999 2000 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 20122001

Start of blood 
screening specific 

development; 

first entry to market

Multiplex HCV, HIV-1, 
HBV intro in Japanese 

Red Cross

US blood banks and 
source plasma test with 

AmpliScreen tests

AmpliScreen HCV 
licensed by FDA for 
source plasma in 

pools of 96

US Blood Banks start testing with 
TaqScreen WNV under IND 

AmpliScreen HIV-1 Test licensed 
by FDA for source plasma 
screening in pools of 96 

AmpliScreen HBV licensed by FDA

AmpliScreen HCV, HIV-1 and HBV 
have CE and FDA claims for 
cadaveric organ and tissue 

screening

Launched cobas s 201 
with cobas TaqScreen 

MPX Test ex-US 

Started development of 
cobas TaqScreen MPX 

Test, v2.0

cobas s 201 
system with cobas 
TaqScreen WNV 
test licensed by 
FDA for blood 

screening

cobas TaqScreen WNV Test 
licensed by FDA for 

cadaveric screening 
cobas TaqScreen MPX Test 

for cobas s 201 system 
licensed by FDA

Launched cobas 
TaqScreen DPX 
Test ex-US-First 
dual target assay 

for Parvovirus B19 
quantitative, HAV 
qualitative screen

Launched cobas 
TaqScreen DPX  in  

US 

Launched cobas 
TaqScreen MPX Test, 

v2.0 ex-US

Beta trials for 
cobas® 6800/8800

Launch Roche 
serology assays for  
blood screening in 
certain countries

AmpliScreen HCV & 
HIV-1 launched ex-US 

US Blood Banks use 
AmpliScreen HIV-1 

under IND

AmpliScreen HBV launched ex-US

LC HAV & B19V introduced 

US Blood Banks start AmpliScreen 
HBV under IND 

AmpliScreen HCV and HIV-1 licensed 
by FDA for blood screening

cobas TaqScreen 
MPX Test licensed 
by FDA for source 

plasma and 
cadaveric screening

2014

Launch of cobas® 
6800/8800 

Systems into Blood 
Screening

1991 
CHIRON 
acquires 
CETUS

 Founding of
Cetus (1971)
and Chiron (1981)

2014 GRIFOLS 
ACQUIRES 
NOVARTIS 
DIAGNOSTICS

1970-80 1984 1986 1987 1988 1989 1990 1993 1998 1999 2002 2003 20122006 2008 2014

Cloned and 
sequenced the 
HIV genome

Cloned the 
hepatitis C 
genome

First approval for 
Procleix HIV/HCV 
assay (ex-US )

Procleix  HIV-1/HCV 
assay approved in US

HCV RIBA 
approved 
in the US

Chiron/J&J sign 
agreement to develop 
retrovirus & hepatitis 
tests

Joint business 
formed with Johnson 
& Johnson

Procleix 
West Nile 
Virus assay in 
US under IND

Chiron Blood Testing 
formed  strategic 
alliance 
with Gen-Probe

Procleix Ultrio Plus 
assay CE marked

First genetically 
engineered 
human vaccine

Hepatitis B 
blood-screening 
test developed

Introduced first blood 
screening test for Hepatitis C 
in US

Developed hepatitis B antigen 
for first genetically engineered 
human vaccine

Procleix Ultrio Elite 
assay and Procleix 
Panther system CE 
marked
Procleix Parvo/HAV 
assay CE marked 
(US: in process QC) 

2006 
Novartis 
acquires 
Chiron

Nobel 
Prize for 
Cetus PCR 
technology

IND for Dengue 
assay 

Roche Diagnostics

Grifols/Holgic (Chiron/Novatis/Gen-Probe)
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| Novartis Scientific Symposium l 
AMMTAC l 27 June 2013 l | Michael 
Busch, MD, PhD | NAT Adoption
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2 SIV RNA cps            20 
SIV RNA cps                           
20 SIV RNA cps

Ramp up plasma pool
1.3 x105 vRNA copies/ml 
serial diluted to 2, 20, 200 copies

Macaque ID50 = 1-10 SIV virions / inocula
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 HIV Ag/Ab combo 
assay

Elite controllers

ID-NAT

pre-ID-NAT 
WP risk

Elite controller risk

MP-NAT

WP NAT 
yield Concordant anti-HIV and HIV-RNA yield

pre-HIV Ab WP risk

 ID-NAT efficacy

HIV Ag/Ab combo assay efficacy

Concordant anti-HIV and HIV-RNA yield

anti-HIV yield

Anti-HIV assay efficacy

MP-NAT efficacy

 p24
 Ag 

yield

WP 
NAT 
yield

Efficacy of HIV Screening Assays and Closing Infectious Window Period

occurrence of infectious donations over time 

Bruhn et al. Transfusion 2013:53:2399-2412
 



#ISBTGothenburg

Global Nucleic Acid Amplification Testing (NAT) Use and Confirmatory Testing 
Approaches in Blood Donor Screening

HM Faddy1,2, J Acutt1, MM Dean1,2, C Osiowy3, Clive Seed4, Brian Custer5, Michael Busch5, Susan Stramer6 
on behalf of the Virology and SRAP subgroups of the ISBT WP on TTID.

P228 
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HIV-1 HCV HBV HEV WNV ZIKV
No. tested 517,547,384 540,392,660 370,188,56

5
7,721,980 140,202,92

1
19,301,07

1

NAT 
positive

32,914 74,945 67,895 1,763 3,143 589

First 
time^

61% 80% 75% 91% 13% 14%

Repeat^ 39% 20% 25% 9% 87% 86%

NAT 
yield*

1,155
2.2/million

1,121
2.07/millio

n

14,376
39/millio

n

228/millio
n

22/million 30/million

First 
time^

24% 36% 29% - - -

Repeat^ 76% 64% 71% - - -



HIV infections in five years of ID-NAT screening of 
3,799,509 donations in South Africa (SANBS)

6280 
(96.8
%)

HIV RNA +,  
anti-HIV– 

window period
164 (2.53%)

HIV RNA +, anti-HIV +
concordant

HIV RNA –, anti-HIV + 
elite controller
43 (0.66%)

HIV-RNA anti-HIV

63/164 (38.4%) HIV-Ag + 
• 39 in first time donors (0.81%)*
• 3 in lapsed donors (0.36%)
• 1 in repeat donor (0.12%)* 
* p=0.029 
(preseroconversion interval 310 days)

101 HIV-Ag-, RNA+ infections 
avoided (1:37,619)

Vermeulen M et al, (SANBS, Johannesburg, 
South Africa)



HIV is back in the blood safety spotlight



HIV 
Diagnosis

24



Discovery of “False Elite Controllers”: HIV Antibody-Positive RNA-Negative 
Blood Donors Found to be on Antiretroviral Treatment - REDS-III South Africa 

Sykes et al. J Infect Dis. 2019 Apr 5. pii: jiz145. doi: 10.1093/infdis/jiz145.



HIV infection 
progression

26CID 2016:63 (15 August)

• What happens to HIV progression 
and detection for someone taking 
PrEP or PEP if there is a 
breakthrough rather than aborted 
infection?

• How will the biomarkers of infection 
be altered? 

• Can we detect those markers using 
blood screening assays?

Without ART

With Early ART

PrEP Breakthrough?



Copyright © 2020 American Society of Hematology 

Samples for PrEP 
testing collected 
during period of 
9/2018 – 5/2019

Samples for ART 
testing collected 
during period of 
9/2015 – 12/2017



ART Use in U.S. Blood Donors

HIV Blood Screening 
Results

HIV-positive 
donors at 

TTIMS blood 
centers 
during 
period*

Samples 
tested for 

ARVs

ARVs 
detected

n (%)

Estimated days
since last ARV dose

1 day 
ago

n (row %)

2 days 
ago

n (row %)

3 days 
ago

n (row %)

HIV Negative - 300 0    

HIV Positive 463 299 46 (15.4)** 31 (67.4) 12 (26.1) 3 (6.5)

NAT yield (NAT reactive, 
serology non-reactive 11 0 - - - -

NAT and serology 
reactive 398 252 5 (2.0) 4 (80.0) 1 (20.0) 0

Serology reactive 54 47 41 (87.3) 27 (65.9) 11 (26.8) 3 (7.3)

* September 2015 through December 2017
** 95% Confidence Interval 11.5 – 20.0%

Blood. 2020 Sep 10;136(11):1351-1358. doi: 10.1182/blood.2020006890.



Key concern about PrEP/PEP #1: Viral nucleic acid levels 
may be suppressed

Custer B et al. HIV antiretroviral therapy and prevention use in US blood donors: a new blood safety concern. Blood. 2020;136(11):1351-1358. 
doi:10.1182/blood.2020006890 
Saeed S et al. Evaluation of a pre-exposure prophylaxis (PrEP)/post-exposure prophylaxis (PEP) deferral policy among blood donors. Transfusion. 2021 
Jun;61(6):1684-1689. doi: 10.1111/trf.16349. Epub 2021 Mar 16. PMID: 33724472.

A comparison of HIV RNA 
concentrations in ARV-negative and 
ARV-positive donations
from HIV-positive persons with and 
without evidence of ART use at the time 
of blood donation from 299 HIV-positive
voluntary blood donations collected in 
the US from September 2015 through 
December 2017.
Thirteen ARV drug analytes (raltegravir, 
tenofovir [TFV], abacavir,
ritonavir, lamivudine, efavirenz, 
emtricitabine [FTC], elvitegravir,
dolutegravir, cobicistat, etravirine, 
darunavir, and rilpivirine)
were simultaneously measured.

Not 
detected 

but
Infectious

?



Update on ARV Use in U.S. Blood Donors  
(9/2015 – 6/2022)

 
HIV screening results

 ARV detection by HIV testing classification

ARVs Not 
Detected

N (%)

Median HIV VL 
(IQR)*

 ARVs 
Detected N 

(%)

Median HIV VL 
(IQR)*

NAT Only 10 (100) -  0 -  

Concordant Positive 665 (95.3) 22855 
(4948-81691)

 33 (4.7) 299 (57-11388)

Low-level RNA NAT Confirmed 5 (9.6) 39 (21-75)  47 (90.4) 21 (0-21)

Unresolved Potential Controller 12 (14.8) 21 (16-28)  69 (85.2) 0

Serology Confirmed Positive 1 (11.1) -  8 (88.9) 0 (0-16)

Serology Repeat Reactive 5 (26.3) -  14 (73.7) -

Total 698 (80.3) 21383 
(4198-80822)

 171 (19.7) 11 (0-38)



A donor using PrEP may 
unknowingly become HIV 
infected with a 
breakthrough infection

Suppressed viral 
replication resulting in 
a virus level 
undetectable by the 
most sensitive 
HIV NAT.

False negative’ results 
on HIV serological IAs, 
including 4th generation 
HIV Ab/Ag combo 
immunoaasays. 

Blood components 
derived from such 
donations with 
large volumes of 
plasma could contain 
levels of HIV above 
the putative infectious 
threshold for 
transmission by blood.



• Three study groups were compared; those 
taking oral daily tenofovir disoproxil fumarate 
(TDF) or FTC/TDF (‘PrEP as randomized’), a 
subset of these who had detectable TDF 
concentrations in plasma in any sample during 
the seroconversion period (‘PrEP as treated’) 
and a ‘Placebo’ group.

• PrEP slows the progression of 
seroconversion. 





Long-acting early viral inhibition (LEVI)

34



Impact of TM Research on HIV Diagnostics 
and Staging of Infection

• Developed concept of infectious pre-SC window phase (WP) and 
Incidence-WP model to project yield of enhanced testing that shorten 
the diagnostic WP 

• Analyzed plasma donor SC panels to establish HIV replication 
dynamics (doubling time during “ramp-up viremia”) and Fiebig staging 
classification system (eclipse phase through complete SC) now 
widely employed to classify newly diagnosed persons

• Diagnostic utility of improved serological (2nd-4th generation) assays 
and mini-pool relative to individual sample NAT in donor and 
diagnostic settings

• Contributing NAT yield and early SC donation plasma to evaluations 
of enhanced diagnostic and VL assays and to NIAID EQAPOL 
program



Adapted from Owen et al J Clin Micro 2008 and Masciotra et al J Clin Virol 2011,2013 
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Long term impact of blood donor HIV studies
Fiebig Stages of HIV  Infection Development of HIV Incidence Assays

Janssen RS, Satten GA, Stramer SL, …, Busch MP.  New Testing 
Strategy to Detect Early HIV-1 Infection for Use in Incidence Estimates 
and for Clinical and Prevention Purposes.   JAMA, 280(1):42-48, 1998. 
Busch MP, Pilcher CD, Mastro TD, et al,.  Beyond Detuning: Ten Years of 
Progress and New Challenges in the Development and Application of 
Assays for HIV Incidence Estimation from Surveys.  AIDS 
24(18):2763-2771, 2010 



Impact of TM Research on HIV Pathogenesis Research

• Studied clusters of HIV infected donors and recipients contributed to 
understanding of HIV quasispecies, bottleneck of transmission and rates and 
viral and immune correlates of quasispecies evolution

• Plasma donor panels studied in collaboration with CHAVI established the 
concept of transmitted/founder (T/F) viruses  and subsequent evolution of HIV 
and mechanisms driving evolution

• Characterizing evolution of T/F viruses over time in acutely infected donors in 
US, SA and Brazil to corroborate recent evidence for directional evolution of 
HIV toward viruses that resist neutralizing Abs  and may be more pathogenic

• Enrolling and following cohorts of acutely infected donors in US, SA, Brazil to 
facilitate pathogenesis studies in divergent clade/CRF settings 
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Global distribution of HIV genotypes
At http://www.hiv.lanl.gov.

Geographical distribution of HIV clades

http://www.hiv.lanl.gov/


Molecular surveillance of HIV, HCV, and HBV 
in blood donors

• Major risk of TTV is from donations during acute infection 
WP (incident infections); testing errors, viral variants and 
immunosilent infections are minor contributors

• Combined NAT and serological screening, supplemented 
by novel serological test strategies (e.g., detuned EIAs), 
identifies incident cases and test errors 

• Systematic program for genetic characterization of viral 
genomes in donors with incident infections

• monitor circulating strains of viruses transmitted to donor population, and 
this within “low risk” general population

• detect rare variants, including vaccine and drug escape mutants, that may 
be increasing in U.S. population  



HIV genotypes and primary drug resistance among HIV 
seropositive blood donors in Brazil

Alencar CS1,2, Sabino EC3, Carvalho SMF4, Leao S5, Carneiro- Proietti AB6, Capuani L7, Oliveira CL8, Carrick 
D9, Birch RJ9, Gonçalez TT10, Keating S10, Swanson P11, Hackett JJr11 and Busch MP10, , for the NHLBI 

Retrovirus Epidemiology Donor Study-II (REDS-II), International Component

JAIDS 63(3):387-392, 2013.
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Risks of major transfusion-transmitted viral infections and 
emerging infectious agents of concern to blood safety

Busch MP, Bloch EA, Kleinman S.  Prevention of Transfusion Transmitted Infections. Blood 2019

Agents proven to be blood safety threats & 
interventions implemented
Established to be legitimate infectious 
agents but not TT or disease associated 
Alleged threats that were determined to not 

cause human infections
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Evaluating EID threats to blood safety

3 basic questions need to be answered:

Is it in the blood supply?
• Measure the agent in donors during epidemics (RNA, Ag, Abs, infectivity)
• Estimation of donor risks: prevalence, incidence, durations  of detection
• Estimation of blood component risks

• Temperature, preparation, storage duration effects on infectivity?
• Is antibody in the infected donor or co-transfused components protective?

Is it transfusion-transmitted and what is the risk?
• Is transmission risk dependent on stage of infection or VL in the donor/component
• Do recipient antibodies from prior infection protect from TT

If transfusion-transmitted, does it have a clinical impact in transfused recipients?
• Is TT disease more or less severe than usual routes of infection



Assessing the risk of transfusion-transmission 
for newly discovered pathogens 

Lanteri et al, Transfusion 2016





U.S. WNV blood donor screening timeline

1Lanciotti, RT, Roehrig JT, Deubel V, Smith J, Parker M, Steele K, et al. Science, 1999
2Pealer LN, Marfin AA, Petersen LR, Lanciotti RS, Page PL, Stramer SL, Stobierski MG et al. N Engl J Med. 2003
3Busch MP, Caglioti S, Robertson EF, McAuley, JD, Tobler LH, Kamel H et al. New England J Med, 2005
  Stramer SL, Fang CT, Foster GA, Wagner AG, Brodsky JP, Dodd RY. N Engl J Med. 2005
4Kleinman SH, Williams JD, Robertson G, Caglioti S, Williams RC, Spizman R et al. Transfusion. 2009
5Centers for Disease Control and Prevention. Morbidity and Mortality Weekly Report. 2009
6Centers for Disease Control and Prevention. Morbidity and Mortality Weekly Report. 2013

1 TTI
reported4

MP NAT
adopted3

ID NAT
triggering
adopted3

23 TTIs
reported2

WNV found
in Queens, NY1

1999 2006

1 TTI 
reported5

20082002 2003 2004

6 TTIs
reported3

1 TTI 
reported3

All transfusion-transmitted infections (TTIs) traced to WNV RNA(+) / Antibody(-) transfusions, 
except for 2013 case in which donation had very low VL with IgM and IgG

ID NAT
triggering
enhanced4

ID NAT
triggering
enhanced4

2012

1 TTI 
reported6



52Busch et al, JID, 2008

Window Periods for acute WNV infection parameters, and 
need for targeted ID-NAT
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WNV MP NAT yield relative to IgM and IgG seroprevalence rates    
North Dakota, 2003 

Busch et al, EID, 2006



6.9 day (95% CI, 3.0 -10.7)

Derivation of T
MP-NAT 

from period-specific MP-NAT yield and  
peak IgM prevalence rates 

Busch et al, EID, 2006



State-specific WNV infection rates (per 1000) in 2003, 
projected from MP-NAT yield and TMP-NAT

• Highest infection rates in Nebraska (4.9%), Colorado (4.3%), North Dakota (4.1%), South Dakota 
(4.0%), Wyoming (3.5%) and Kansas (2.1%) 

• Nationally, 735,000 persons (95% CI 583,000-887,000) infected with WNV in 2003  

Busch et al, EID, 2006



Petersen et al. Epid Infect 2012 

~2.8 million infected and 780,000 developed clinical disease in US by 2012



2010 2011 2012

Estimated DENV 
prevalence in PR  blood 
donors from 1995 to 
20102

2006 2007

Seroprevalence in 
PR blood donors1

DENV RNA in blood 
donors and TTI in 
PR3

DENV RNA in 
Brazilian blood 
donors4

2002

TTI in 
Hong-Kong

TTI in 
Singapore

2008

IND NS1Ag screening 
implemented by ARC 
in PR & S Florida

NS1 Ag + rapid 
retrospective 
TMA testing 

IND prospective 
TMA screening 
implemented 

Evaluating the risk for dengue transfusion-transmission 
in Puerto Rico and Brazil

1 Mohammed H., Tomashek K.M., Stramer S.L., Hunsperger E., Transfusion August 2012
2 Petersen L.R, Tomashek K.M., Biggerstaff  B.J., Transfusion August 201
3 Stramer S.L., Linnen J.M., Carrick J.M., et, Transfusion August 2012
4 Dias L.L., Amarilla A.A., Poloni T.R., Covas D.T., Aquino V.H., Figueiredo L.T.M., Transfusion August 2012

REDS-III Study of 
donor viremia 
and TT  in Brazil

TTI in PR



REDS-III Dengue Study Sites and Epidemic Activity
 Recife and Rio de Janeiro, 2012

Dengue Epidemics in Recife
(2011-2012)

N
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Weeks

Dengue Epidemics in Rio de Janeiro 
(2008-2012)

J Infect Dis. 2016 Mar 1;213(5):694-702
J Infect Dis. 2016 Jul 1;214(1):49-54.
Sci Rep. 2017 Nov 9;7(1):15216. 



           Dengue Transfusion-Transmission Study in Brazil
2012 Rio de Janeiro and Recife 

J Infect Dis. 2016 Mar 1;213(5):694-702
J Infect Dis. 2016 Jul 1;214(1):49-54.
Sci Rep. 2017 Nov 9;7(1):15216. 

• DENV-4 viremia confirmed in 
0.51% of donors in Rio de 
Janeiro and 0.80% in Recife 

• Estimated rate of transfusion 
transmission 37.5% (95% CI 
15–64%)

• Symptomatic infection, 
severity and death not 
different between TT and 
mosquito acquired infections 
and uninfected control 
patients



JID 2016

1 case of clinical dengue diagnosed for every 3 infections
853 cases of reported clinical disease per NAT yield donation

9.1 day (95%CI: 4.4-13.9 days) period 
of detectable RNA by ID-NAT





✔ ZIKV outbreak waned down
✔ Risk mitigation strategies discontinued

Zika Virus – Lessons Learned 

Musso ISBT Science Series 
(2016)

U.S. (2015-2021):

• Development of research assays

� Pathogen reduction in Puerto Rico

� ZIKV screening under IND then licensed
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Staging ZIKV NAT yield cases and application to Incidence Estimation 
Black Symbols = Puerto Rico (n=306)
Red Symbols = Continental US (n=19)

Williamson et al., Lancet ID 2021
Chevalier et al., EID 2017



Natural History Cohort of Zika Virus RNA+ Blood Donors

Objectives: 
▪ Evolution of viral and immunological markers over time
▪ Distribution and compartmentalization in blood and body fluids
▪ Evaluate the viral and immune mechanisms leading to viral 

clearance or clinical pathogenesis 
▪ Evaluate clinical outcomes post donation 
▪ Shared samples with 40 government, academic and commercial 

laboratories
▪ Characterize the performance of existing and future assays and provide 

standards for assay development

Stone et al., Lancet ID 2019
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Conclusions

• Progressive improvements in HIV screening assays have virtually (but not completely) eliminated 

TT-HIV (and HBV and HCV) infections

• Molecular characterization of NAT yield cases and surveillance for early-ART and PrEP 

breakthrough HIV infections contribute to HIV epidemic surveillance 

• Advances in HIV donor testing and blood donor based research studies have contributed to HIV 

diagnostics, pathogenesis and cure research and public health surveillance 

• Further opportunities to cross-fertilize transfusion medicine and HIV research and EID surveillance 

include:

• establishing a global program to characterize incident infections in donors (risk factors, clades, 
resistance profiles) to help monitor the pulse of TT viral epidemic

• referral of acutely infected donors to research programs for longitudinal studies focused on 
understanding the progressive stages of infections and responses to interventions

• Rapid response with blood donor and recipient based studies to understand infection dynamics 
and clinical significance of EIDs for transfusion safety and epidemic potential 


