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Division of Emerging and Transfusion Transmitted Division of Emerging and Transfusion Transmitted 
Diseases (DETTD) MissionDiseases (DETTD) Mission

Proactively ensuring the safety of the blood supply through:Proactively ensuring the safety of the blood supply through:

Regulation of Regulation of blood screening and diagnostic tests blood screening and diagnostic tests to detect to detect 
infectious contaminants of blood productsinfectious contaminants of blood products
Evaluation of new technologies for rapid and flexible screening Evaluation of new technologies for rapid and flexible screening of of 
the blood supplythe blood supply
Development and revision of FDA Guidance for users of blood Development and revision of FDA Guidance for users of blood 
screening and diagnostic productsscreening and diagnostic products

Plan and conduct researchPlan and conduct research

–– Disease pathogenesis, safety of tests for bloodDisease pathogenesis, safety of tests for blood--borne pathogens and borne pathogens and 
development of biomarkers for vaccine safety of blooddevelopment of biomarkers for vaccine safety of blood--borne agentsborne agents
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Division of Emerging and Transfusion Transmitted Division of Emerging and Transfusion Transmitted 
Diseases (DETTD) Mission continued…Diseases (DETTD) Mission continued…

Lot release testing:Lot release testing:
–– for approval of investigational tests and surveillance of licensfor approval of investigational tests and surveillance of licensed ed 

productsproducts
–– develops reference materials for lot release testingdevelops reference materials for lot release testing
Inspections:Inspections:
–– of manufacturers of licensed products, manufacturing facilitiesof manufacturers of licensed products, manufacturing facilities

Consultation:Consultation:
–– provide expert scientific and technical advice to other Agency aprovide expert scientific and technical advice to other Agency and nd 

Government componentsGovernment components
Outreach:Outreach:
–– safety and efficacy of blood donor screening testing at the Bloosafety and efficacy of blood donor screening testing at the Blood d 

Product Advisory Committee, TSE Advisory Committee, DHHS Product Advisory Committee, TSE Advisory Committee, DHHS 
Blood Safety Availability CommitteeBlood Safety Availability Committee
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Regulatory Output for FY’04Regulatory Output for FY’04
•• BLAsBLAs

Original = Original = 11
Supplements = Supplements = 4545
Amendments = Amendments = 114114
Annual Reports = Annual Reports = 2828

•• PMAsPMAs/510(K)s = 60/510(K)s = 60

•• IND/IND/IDEsIDEs
Originals = Originals = 1919
Amendments = Amendments = 311311

•• ThousandsThousands of test kit lots tested and releasedof test kit lots tested and released
•• Performed Performed 88 inspections and several laboratory inspections and several laboratory 
investigationsinvestigations
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Research Output for FY ‘04Research Output for FY ‘04

9 Principal Investigators9 Principal Investigators

Research Publications in DETTD FY ‘04  Research Publications in DETTD FY ‘04  
4141
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Avoid Product Avoid Product 
Shortages & Major Shortages & Major 
Increased CostsIncreased Costsandand

Enhance Enhance 
Product Safety, Product Safety, 

Purity and Purity and 
PotencyPotency

Critical Path opportunities exist that        Critical Path opportunities exist that        
could improve blood product safety, could improve blood product safety, 
efficacy and availability while minimizing efficacy and availability while minimizing 
disruptions to the blood systemdisruptions to the blood system

The Critical Path Challenge for The Critical Path Challenge for 
Blood ProductsBlood Products
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The Impact of Testing for HIV, HBV and The Impact of Testing for HIV, HBV and 
HCV on the Safety of the US Blood SupplyHCV on the Safety of the US Blood Supply

Testing has significantly reduced the risk of transmissionTesting has significantly reduced the risk of transmission
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DETTD Research PrioritiesDETTD Research Priorities

Blood Safety and AvailabilityBlood Safety and Availability
–– retroviral, hepatitis, WNV, parasitic, TSE and retroviral, hepatitis, WNV, parasitic, TSE and 

emerging agents (SARS,emerging agents (SARS, vacciniavaccinia, SENV, etc.), SENV, etc.)
Vaccine Safety Vaccine Safety 

–– bloodblood--borne parasitic agentsborne parasitic agents
–– HIV and hepatitis agentsHIV and hepatitis agents
ManufacturingManufacturing

–– CJD/CJD/vCJDvCJD detection and decontaminationdetection and decontamination
–– CMC issues with screening assaysCMC issues with screening assays



CC BB
EE RR

A.A. Blood Safety and Availability:Blood Safety and Availability:
Impact on the US Public HealthImpact on the US Public Health

•• Millions of units are transfused annuallyMillions of units are transfused annually

••Risk of transmission through transfusion Risk of transmission through transfusion 
has significantly reduced with the has significantly reduced with the 
introduction of testsintroduction of tests
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A. A. Blood Safety and Availability:Blood Safety and Availability:
Impact on the US Public Health (cont.)Impact on the US Public Health (cont.)

••New and emerging pathogens threaten the blood safetyNew and emerging pathogens threaten the blood safety
••HIV drug resistant and recombinant variants and HBV HIV drug resistant and recombinant variants and HBV 
mutantsmutants

••Ability of existing tests to identify such variantsAbility of existing tests to identify such variants
••Emerging pathogens: WNV, SARSEmerging pathogens: WNV, SARS--CoVCoV, BT agents, BT agents
••Existing parasitic agents (Malaria,Existing parasitic agents (Malaria, ChagasChagas,, LeishmaniaLeishmania))
••Potential blood donors deferred for exposure to TSE agentsPotential blood donors deferred for exposure to TSE agents
••Significant donor loss based on exposure to parasitic agentsSignificant donor loss based on exposure to parasitic agents
••No screening assays are available No screening assays are available 
••Reentry of uninfected donor to ensure blood availabilityReentry of uninfected donor to ensure blood availability
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A. Blood Safety and Availability:A. Blood Safety and Availability:
Regulatory and Scientific Challenges:Regulatory and Scientific Challenges:

Evaluate the sensitivity and specificity of blood donor Evaluate the sensitivity and specificity of blood donor 
tests for retroviruses, hepatitis, WNV, bacterial , tests for retroviruses, hepatitis, WNV, bacterial , 
parasitic, TSE, BT, emerging agents and diagnostic tests parasitic, TSE, BT, emerging agents and diagnostic tests 
for retrovirusesfor retroviruses
Maintain the safety of the blood supply by assessing the Maintain the safety of the blood supply by assessing the 
efficacy of screening and diagnostic tests in the efficacy of screening and diagnostic tests in the 
detection of variants (drugdetection of variants (drug--resistant/recombinants) of resistant/recombinants) of 
bloodblood--borne pathogensborne pathogens
Gaps in knowledge for Critical Path development of Gaps in knowledge for Critical Path development of 
effective blood screening tests for parasites,effective blood screening tests for parasites, vCJDvCJD and and 
BT agentsBT agents



CC BB
EE RR

Can Currently HIV Licensed Tests Can Currently HIV Licensed Tests 
Identify Retroviral Variants?Identify Retroviral Variants?

•• Goal was to evaluate performance of FDAGoal was to evaluate performance of FDA--
licensed HIV assays with new variantslicensed HIV assays with new variants

•• CBER initiated studies in Cameroon, a country with CBER initiated studies in Cameroon, a country with 
evolving HIV diversityevolving HIV diversity

•• Some CRF02_AG recombinants were not reliably Some CRF02_AG recombinants were not reliably 
detected by some NAT, IFA or EIAdetected by some NAT, IFA or EIA

•• Need for expanded national and global surveillance for Need for expanded national and global surveillance for 
emerging HIV and other human retroviral variantsemerging HIV and other human retroviral variants
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Enhance the Sensitivity of Existing HIV AssaysEnhance the Sensitivity of Existing HIV Assays
Peptides, 23: 2091Peptides, 23: 2091--2098 (2002)2098 (2002)

HIV HIV AntibodyAntibody

0 10 20 30 40 50 60 70 80 90 100

22

Days post Days post infectioninfection

1. Modified1. Modified AbAb conjugates increase sensitivity of W. blot assayconjugates increase sensitivity of W. blot assay
2. Such conjugates could enhance detection of2. Such conjugates could enhance detection of AbAb in early phasein early phase
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Regulatory Requirements for Regulatory Requirements for 
Performance of WNV Screening AssaysPerformance of WNV Screening Assays

Evaluation of Reference Panel Evaluation of Reference Panel 
–– Two isolates NY99Two isolates NY99--FDA (flamingo) and FDAFDA (flamingo) and FDA--Hu2002 Hu2002 

(human) (human) 
•• Genetic characterization by sequencingGenetic characterization by sequencing
•• Biological characterization by collaborative studiesBiological characterization by collaborative studies

Correlation between infectivity titer and viral loadCorrelation between infectivity titer and viral load
Subjected to 12 different assays performed in 7 different labs Subjected to 12 different assays performed in 7 different labs 

•• Panel formulation based on collaborative studies data and Panel formulation based on collaborative studies data and 
reagent distributionreagent distribution

FDA’s current standard for WNV NAT assays for the FDA’s current standard for WNV NAT assays for the 
individual donation is 100 copies/ml individual donation is 100 copies/ml 
–– Most assays had satisfactory performanceMost assays had satisfactory performance
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WNV Transmission by Transfusion: WNV Transmission by Transfusion: In vitroIn vitro Evaluation Evaluation 
of Protective Function of WNVof Protective Function of WNV--Specific Antibodies in Specific Antibodies in 

the Presence of Low Viral Loadthe Presence of Low Viral Load

–– Human primary cells culture system was developed Human primary cells culture system was developed 
–– Used to investigate infectivity of specimens potentially Used to investigate infectivity of specimens potentially 

missed by minimissed by mini--pool NAT screening containing low viral pool NAT screening containing low viral 
load (individual donation testing positive) and WNVload (individual donation testing positive) and WNV--
specific antibodies (MP NAT neg./ID NAT pos./specific antibodies (MP NAT neg./ID NAT pos./AbAb pos.)pos.)

–– Results showed that the presence of antibodies reduces, but Results showed that the presence of antibodies reduces, but 
does not eliminate viral infectivity does not eliminate viral infectivity in vitroin vitro

–– Raises concern for potential risk for TRaises concern for potential risk for T--TT
–– In vitroIn vitro infectivity results need to be investigated infectivity results need to be investigated in vivoin vivo
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Comparative Sensitivity of HBV NAT andComparative Sensitivity of HBV NAT and HBsAgHBsAg
Assays for Detection of Acute HBV InfectionAssays for Detection of Acute HBV Infection

HBsAg Assays

•• Small sensitivity increase of pooled NAT vs.Small sensitivity increase of pooled NAT vs. HBsAgHBsAg assaysassays
•• HBV pooled NAT yields a few window period cases and results inHBV pooled NAT yields a few window period cases and results in a a 

marginal increase in safetymarginal increase in safety
•• Implementation of single donation HBV NAT will most likely Implementation of single donation HBV NAT will most likely 

increase the safety of the blood supplyincrease the safety of the blood supply

BiswasBiswas, et al., Transfusion. 2003 Jun; 43(6):788, et al., Transfusion. 2003 Jun; 43(6):788--9898

HBV pool 
NAT

HBV single
donation NAT
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Safety of Blood Products from Emerging Safety of Blood Products from Emerging 
Pathogens (SARSPathogens (SARS--CoronavirusCoronavirus))

* As per New York Blood Center standard protocol
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PCR test: PCR test: P. f P. f 18S18S rRNArRNA

TaqManTaqMan Assay: Assay: P. fP. f 18S18S rRNArRNA

MicroarrayMicroarray test: 18Stest: 18S rRNArRNA
P.falciparum P.vivax P.malariae P.ovale
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Evaluation of  Nucleic AcidEvaluation of  Nucleic Acid--Based TestsBased Tests
for Plasmodium Detectionfor Plasmodium Detection

1.1. Developed a NAT assayDeveloped a NAT assay
2.2. Detection limit 1 parasite/Detection limit 1 parasite/ulul of blood of blood 
3.3. Can detect other species of parasiteCan detect other species of parasite
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Enhancing the Sensitivity of  TSE DetectionEnhancing the Sensitivity of  TSE Detection

••Current approach (IHC) to Current approach (IHC) to 
detect TSE is subjectivedetect TSE is subjective

••QuantitativeQuantitative MorphometricMorphometric
Analysis (QMA) i.e.    Analysis (QMA) i.e.    

computerized digital image computerized digital image 
analysis will  improve analysis will  improve 
predictability and sensitivity predictability and sensitivity 
of TSE detectionof TSE detection
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Multiplex detection of pathogens
Why is it needed?

Increasing number of  agents threaten blood safetyIncreasing number of  agents threaten blood safety
Limited blood samples for detectionLimited blood samples for detection
Logistics of testing many agents from the same Logistics of testing many agents from the same 
samplesample
–– Error rateError rate
–– Need for rapid detectionNeed for rapid detection
–– Need for simultaneous detectionNeed for simultaneous detection
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Multiplex Detection of BloodMultiplex Detection of Blood--Borne Pathogens:Borne Pathogens:
Oligonucleotide MicroarrayOligonucleotide Microarray

Group 1: Bacteria and Parasites
Ba: Bacillus anthracis ( anthrax)
Ft: Francisella tularensis (tularemia)
LT: Leishmania /Trypanosoma 
Yp: Yersinia pestes and pseudotuberculosis

(plague)

Group 2: Bio-Terrorism Viruses
VAC: Vaccinia
VAR: Variola (smallpox)
MPV: Monkeypox viruses
CPV: Cowpox viruses
NOVAC: All Pox viruses but vaccinia
EBO: Ebola viruses
VE: Venezuelan Equine Encephilites viruses
VETD: VE Trinidad donkey
MBG: Marburg viruses
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WNV: West Nile viruses
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B. Vaccine safetyB. Vaccine safety
Why study vaccine safety in OBRR?Why study vaccine safety in OBRR?
–– CBER wide CBER wide uniqueunique expertise for some of the blood expertise for some of the blood 

borne pathogens resides in OBRR (parasitic, HAV, borne pathogens resides in OBRR (parasitic, HAV, 
SARSSARS--CoV)CoV)

–– Unique issues with vaccine and blood product safetyUnique issues with vaccine and blood product safety
Testing for agents in vaccinees as blood donorsTesting for agents in vaccinees as blood donors
Role of therapeutic vaccinesRole of therapeutic vaccines
Gaps in knowledge for critical path development of vaccinesGaps in knowledge for critical path development of vaccines
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B. Vaccine Safety:B. Vaccine Safety:
Impact on the US Public HealthImpact on the US Public Health

•• Millions of American travelers  and thousands of Millions of American travelers  and thousands of 
US troops are visitors or deployed in malaria, US troops are visitors or deployed in malaria, 
Chagas and Leishmania endemic areasChagas and Leishmania endemic areas
•• Increasing rates of immigration raises concern about Increasing rates of immigration raises concern about 

the potential for transmissionthe potential for transmission
•• Known cases of transmission through transfusionKnown cases of transmission through transfusion
•• Significant number of potential donors are deferredSignificant number of potential donors are deferred
•• No vaccines are availableNo vaccines are available

•• Millions of HIV and HCV infected cases worldwideMillions of HIV and HCV infected cases worldwide
•• Lack of  safe and effective HIV and HCV vaccinesLack of  safe and effective HIV and HCV vaccines
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B. Vaccine Safety:B. Vaccine Safety:
Regulatory and Scientific ChallengesRegulatory and Scientific Challenges

Assessment of safety and Assessment of safety and developmentdevelopment of biomarkers of biomarkers 
for effective parasite vaccinesfor effective parasite vaccines

Cell culture for human hepatitis viruses as an aid in Cell culture for human hepatitis viruses as an aid in 
diagnosis and to evaluate vaccine safetydiagnosis and to evaluate vaccine safety

Assessment of efficacy of viral (HIV, WNV) Assessment of efficacy of viral (HIV, WNV) 
therapeutic vaccinestherapeutic vaccines

Selection of markers for donor screening in vaccineesSelection of markers for donor screening in vaccinees
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Safety of  Attenuated Leishmania VaccineSafety of  Attenuated Leishmania Vaccine

J. Biol. Chem. (2004) 279: 25703J. Biol. Chem. (2004) 279: 25703
1.1. Loss of infectivity Loss of infectivity in vitroin vitro by gene deletionby gene deletion
2.2. Potential vaccine candidate for Potential vaccine candidate for in vivoin vivo testingtesting
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1.1. Expression pattern comparison of knockExpression pattern comparison of knock--out vs. wild type parasiteout vs. wild type parasite
2.2. Identified altered expression of some genesIdentified altered expression of some genes
3.3. Expression patterns could be used as biomarkers for vaccine safeExpression patterns could be used as biomarkers for vaccine safetyty

Biomarkers to Monitor Safety of Biomarkers to Monitor Safety of 
Attenuated Leishmania VaccineAttenuated Leishmania Vaccine
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Efficacy ofEfficacy of MalariaMalaria Peptide VaccinePeptide Vaccine

BranchedBranched--chain MAP representing chain MAP representing 
CD4, CD8 and B cell epitopes from CD4, CD8 and B cell epitopes from 
sporozoite, liver form and erythrocytic  sporozoite, liver form and erythrocytic  
Humoral response:  moderate to high Humoral response:  moderate to high 
Cellular response:  moderate to highCellular response:  moderate to high
Growth inhibitory effect against liver Growth inhibitory effect against liver 
stage parasites:  variablestage parasites:  variable
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Growth of WildGrowth of Wild--Type Hepatitis A Virus in Type Hepatitis A Virus in 
Cell Lines as Aid in Diagnosis and Vaccine Cell Lines as Aid in Diagnosis and Vaccine 

SafetySafety

•• Production of a new generation of costProduction of a new generation of cost--effective attenuated effective attenuated 
vaccines for the control and eradication of HAV vaccines for the control and eradication of HAV 

•• As an aid in the diagnosis of HAV infection in blood and As an aid in the diagnosis of HAV infection in blood and 
blood productsblood products
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HIV TherapeuticsHIV Therapeutics:
TatTat--InducedInduced CytopathicCytopathic EffectsEffects

1.1. Identification of  Tat protein domains which enhance HIV replicaIdentification of  Tat protein domains which enhance HIV replicationtion
2.2. Immunization with such peptides could be used as therapeutic vacImmunization with such peptides could be used as therapeutic vaccinecine

Journal of Immunology 163: 15Journal of Immunology 163: 15--20 (1999)20 (1999)
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C. Manufacturing Issues (TSE):C. Manufacturing Issues (TSE):
US Public Health ImpactUS Public Health Impact

••Millions of Americans visited or lived in UK, other Millions of Americans visited or lived in UK, other 
countries with substantial prevalence of bovinecountries with substantial prevalence of bovine
spongiform encephalopathyspongiform encephalopathy (BSE), uncertain food chain (BSE), uncertain food chain 
protectionprotection

••Number of persons infected withNumber of persons infected with vCJDvCJD agent uncertainagent uncertain

••Uncertainty regarding silent incubation period ofUncertainty regarding silent incubation period of vCJDvCJD

••TSE contaminated blood products caused fatal infectionsTSE contaminated blood products caused fatal infections
••DocumentedDocumented vCJDvCJD TT--T casesT cases
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C. C. Manufacturing Issues (TSE):Manufacturing Issues (TSE):
Regulatory and Scientific Challenges:Regulatory and Scientific Challenges:

Establish criteria for accepting TSE infectivity Establish criteria for accepting TSE infectivity 
removal claims for processes used in blood collection, removal claims for processes used in blood collection, 
component processing, and for manufacture of blood component processing, and for manufacture of blood 
derivatives, vaccines and other biologic products derivatives, vaccines and other biologic products 

Establish criteria for accepting TSE infectivity Establish criteria for accepting TSE infectivity 
decontamination claimsdecontamination claims

Gaps in knowledge for critical path development of Gaps in knowledge for critical path development of 
TSE detection assays TSE detection assays 
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Transmissible Spongiform Encephalopathies Transmissible Spongiform Encephalopathies 
((TSEsTSEs oror PrionPrion Diseases)Diseases)

ControlControl Early stage of CJDEarly stage of CJD

Late stage of CJDLate stage of CJD vCJDvCJD
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Assuring HumanAssuring Human--Derived/ Derived/ 
AnimalAnimal--Derived Materials Free of TSE AgentsDerived Materials Free of TSE Agents

Testing tissues forTesting tissues for PrPPrP
infectivityinfectivity

PrPPrP infectivity only infectivity only 
associated with HMW associated with HMW 
proteaseprotease--resistant formsresistant forms
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Assuring Manufacturing FacilitiesAssuring Manufacturing Facilities
and Equipment Free of TSE Agentsand Equipment Free of TSE Agents

Validation of WHOValidation of WHO--recommended TSE decontamination recommended TSE decontamination 
protocolsprotocols

NaOHNaOH oror NaOClNaOCl plus autoclaving removedplus autoclaving removed scrapiescrapie
infectivity from glass and steel surfacesinfectivity from glass and steel surfaces
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Future DirectionsFuture Directions
Evaluation of new technologies to allow rapid, Evaluation of new technologies to allow rapid, 
sensitive and multiplex detection of new and sensitive and multiplex detection of new and 
emerging bloodemerging blood--borne pathogens (HIV, Hepatitis, borne pathogens (HIV, Hepatitis, 
WNV, Parasitic and TSE agents)WNV, Parasitic and TSE agents)

Prevalence and diagnostic significance of HIV Prevalence and diagnostic significance of HIV 
variants and HBV mutantsvariants and HBV mutants
WNV and other emerging agents:  infectivity in WNV and other emerging agents:  infectivity in 
blood, standards development for validation of blood, standards development for validation of 
assaysassays
CJD/CJD/vCJDvCJD detection and decontaminationdetection and decontamination
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Future Directions (Cont…)Future Directions (Cont…)

Biomarkers to predict vaccine safety andBiomarkers to predict vaccine safety and
immunogenicityimmunogenicity of attenuated parasite vaccinesof attenuated parasite vaccines

Cell culture for human hepatitis viruses as an aid Cell culture for human hepatitis viruses as an aid 
in diagnosis and to evaluate vaccine safetyin diagnosis and to evaluate vaccine safety

Assessment of efficacy of viral (HIV, WNV) Assessment of efficacy of viral (HIV, WNV) 
therapeutic vaccinestherapeutic vaccines
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Mission Relevant ResearchMission Relevant Research in viral, in viral, 
parasitic andparasitic and TSEsTSEs diseases diseases 

improves OBRR/improves OBRR/CBER’sCBER’s ability to ability to 
evaluate the safety and efficacy of evaluate the safety and efficacy of 

blood and blood products and blood and blood products and 
vaccinesvaccines
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