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Objectives

1.  Surveillance and Response to Emerging Infectious Diseases: 

• Use of cross-sectional and longitudinal donor samples from repeat blood donors for 
serosurveillance for known and emerging infectious diseases (EIDs) 

• Potential extension to source plasma donors to inform response to EIDs 
  Rapid access to convalescent plasma with high-titer Abs for hyperimmune IVIG 

preparations as well as B cell sourcing for production of monoclonal Ab or novel 
recombinant polyclonal Ab therapeutics

1.   Apply “omics” technologies to improve blood donor retention and 
 transfusion efficacy.



Part 1 

Surveillance and Response to Emerging Infectious Diseases



Surveillance and Response to EIDs
• Responding to previous outbreaks and EID threats
• Infrastructure, testing capacity and research expertise 
• Response to evolving SARS-CoV-2 pandemic 

– SARS-CoV-2 serological assay comparative evaluations 
– Early studies under NHLBI REDS-IV-P program (no TT risk; no risk from receipt of Ab+ blood; 

pilot serosurveys)
– CDC Nationwide Blood Donor Serosurveillance (cross-sectional design; 7/2020 – 12/2021)
– CDC Nationwide Blood Donor Cohort (longitudinal design; surveys of participants; capture 

VI and RI; CoP)
– 2023 Repeat Donor Cohort (transition to prospective testing of trimmed NBDC)

• New 5-year CDC Cooperative Agreement for expansion of US donor serosurveillance to other 
respiratory viruses using highly multiplexed array or NA-tagged antigens/NGS “seroplex” 
technologies

• Proposed study of highly pathogenic avian H5N1 influenza virus exposure (sero-
prevalence/incidence) in U.S. blood and plasma donor populations



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

…



Assessing the risk of transfusion-transmission for 
newly discovered pathogens 

Lanteri et al, Transfusion 2016



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 in 0.51% of donors in 
Rio de Janeiro and 0.80% in Recife. 

• Rate of TT: 37.5% (95% CI 15–64%)

• Symptomatic infection and severity 
not different between TT and 
mosquito acquired infections

• Multiple DENV serotype 4 introduced 
during the outbreak

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



Zika Virus Response Studies Led by VRI
Assay Characterization Natural History and Surveillance Blood, Organ and Tissue Safety



Williamson et al. Lancet ID 2020



US Natural History Cohort of Zika Virus RNA+ Blood Donors

 Evolution of viral and immunological markers 
 Distribution and compartmentalization in blood and body fluids
 Clinical outcomes post donation 
 Sharable biorepository 

 Characterize assay performance and provide standards for assay 
development

Stone et al, Lancet ID 2020 Lancet Infect Dis, 2020Lyle R Petersen, M Cristina Cassetti



• 1.7 million transfused patients, median follow-up 4.5 years
• 1,155 unique outcomes (ICD-8—10)



Using Donor Samples After Blood Screening for Public Health 
Surveillance

Blood Centers

+
Database

Nationwide Access 
to BiospecimensAll Vitalant and American Red Cross 

donations are screened at CTS

• Consented Donors
• Infectious Disease Screening
• Surveys

 Donors  =  an ideal convenience population
 Cross-sectional or longitudinal cohorts

Research

Retention 
tubes

Blood components

Vitalant and ARC 
collection sites

Blood Screening Results



Joining Efforts in Research - The US Research Consortium

Vitalant
blood donors

ARC blood donors

OneBlood 
blood donors

CTS
Blood Screening 

Samples/Biorepositories
Research and Development

BCO Donor databases

ARC SSO Industry partners
assays/platforms

Academic 
collaborators

OneBlood
Research

Source plasma donors

1. Maintaining Blood Safety
2. Conducting Donor-Based 

Research
3. Innovative Technologies in 

Blood Screening

VRI
Epi

Molecular
Biorepository

International
Collaborators

• Positioned for large-scale 
funding

• Further driving innovation to 
inform EID surveillance and 
response

• Technology Horizon Scanning 

 Public Health Surveillance



NBDS cross sectional donor serosurveillance 
~152,000 monthly donations, 17 BCOs 

Track infections, Vx, hybrid immunity 
Nationally representative weighted 
seroprevalence

NBDC longitudinal donor cohort         
~142,000 routine donors

Vx breakthrough and reinfections, Vx effectiveness, 
Correlates of protection, impact of VoC, surveys
Revised seroprevalence estimates

2023 Repeat Donor Cohort
~45,000 informative donors

Self funded sample and survey data 
acquisition, real time quarterly testing 
Inform current and future public health 
needs 
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Responding to Evolving SARS-CoV-2 Pandemic 



Association between December 2021 vaccination rate and 
increase in infection-induced seroprevalence during 2021 by Study 
Region, US, January – December 2021 

Jones… Busch JAMA 2021/2022 



~75,000 donors donate per quarter, providing 
~120,000 donations per quarter

Single quarterly samples per donor tested for NC Ig 
and S IgG; longitudinal samples from subsets 
tested for variant specific bAbs (MSD) & nAbs 
(RVPNT)

NBDC: Longitudinal Study to Characterize Evolving Immunity, Identify 
Breakthrough and Reinfections, and Correlates of Protection

No infection or 
vaccination

Vaccine only-induced 
antibodies

Infection only-induced 
antibodies

Both infection and 
vaccination-induced 
antibodies 
(hybrid immunity)



This project will establish and sustain a national longitudinal cohort of 
50,000 repeat blood donors with the purpose of monitoring changes in 
antibody titers against common or novel respiratory viruses: 

1) Estimating the national burden of incident SARS-CoV-2, RSV, 
Influenza, Human Metapneumovirus, EVD-68 infections and other 
EIDs;

2) Determining antibody thresholds for protection across multiple 
respiratory viruses; 

3) Assessing state- or region-specific population-level immunity 
to/risk for infection through tracking median antibody titers 
within various populations; 

4) Monitoring waning immunity and changes in immune capabilities 
in the context of ongoing viral evolution.

New funding opportunity by CDC ($26.5 M for 5 years - 2024-2029)
2023 Repeat Donor Cohort (n=45,000)

Respiratory Viruses program:
• SARS-CoV-2 
 RSV, Flu, Metapneumo, EVD-68…

Innovative technologies:
• Horizon scanning
 “Seroplex” assays!

Getting closer to making “concepts” a 
reality



Respiratory virus repeat donor cohort surveillance program

CDC Cooperative Agreement 2024-2029; 
$26.5M 



Innovative Technology Horizon Scanning: applications for donor 
screening and public health surveillance

 Driving scientific innovation in blood screening
 Positioning for scale up of public health surveillance and response to EIDs
 Building donor repositories for "immunologic observatory"

x3x2



Convalescent Blood and Plasma Donors 
for Generation of Immunotherapies

• Convalescent plasma for direct transfusion (analogous to CCP)

• Convalescent plasma for fractionation and production of hyperimmune IVIG

• PBMC for isolation of B cells to generate hybridomas for pathogen-specific mAbs

• Collaboration with Gigagen/Grifols to produce recombinant polyclonal Ab therapies

GigaGen Awarded U.S. BARDA Contract to
 Develop Recombinant Polyclonal Antibody Therapies for Botulinum Neurotoxins and an Additional Biothreat 

The contract will provide an initial commitment of $19.6 million and up to $135.2 million over a six-year period, supporting 
drug manufacturing and phase 1 trials for the two programs. 

GigaGen’s recombinant polyclonals are part of Grifols’ robust innovation strategy and commitment to delivering the next 
generation of antibody drugs for patients and healthcare professionals.

The award, valued at up to $135.2 million, is to develop a recombinant polyclonal antibody therapy for botulinum neurotoxins 
(BoNT) and a second biothreat of interest to the agency that will be determined at a later time. 
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Part 2
 

Applying “omics” technologies to improve blood and plasma 
donor retention and transfusion component and PDMP efficacy  



REDS-III RBC-Omics Study

Determinants 
of RBC 

Storage and 
Transfusion 

Efficacy

Hemolysis 
Phenotype

TM Array GWAS Metabolomics

Recipient 
Outcomes



Donor genetic factors: GWAS results of the REDS-III RBC-
Omics study>12K racially diverse





Blood donor “Exposome”

Nemkov et al. JCI Insight 2021



Donor, component and recipient factors influencing 
RBC transfusion efficacy

Combinations of blood donor 
metabolomic and genetic factors remain 
associated with hemoglobin increments



Red Blood Cell – IMProving trAnsfusions for Chronically Transfused 
recipients (RBC – IMPACT)

Objective: 
Assess how donor, component, 
and recipient factors contribute 
to RBC efficacy in chronically and 
episodically transfused patients

Conducted in US and Brazil 
REDS-IV-P programs
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Precision Transfusion Medicine Array
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ISBT TTID and Big Data Working Parties
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Thank you for the invitation to participate in your 
meeting and hospitality in Qatar!!!
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