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MalariaMalaria



Malaria: backgroundMalaria: background
IntraerythrocyticIntraerythrocytic protozoan parasite, 4 species of protozoan parasite, 4 species of 
PlasmodiumPlasmodium
Acute and chronic infection and disease, Acute and chronic infection and disease, 
asymptomatic to fatalasymptomatic to fatal
Transmitted by mosquitoesTransmitted by mosquitoes
Global distribution in tropics and subGlobal distribution in tropics and sub--tropicstropics
300300--500  million cases annually, 1.5500  million cases annually, 1.5--2.7 million 2.7 million 
deathsdeaths
About 1000 imported cases annually in US, plus About 1000 imported cases annually in US, plus 
a handful of inexplicable casesa handful of inexplicable cases



Malaria and transfusionMalaria and transfusion

Globally, probably most frequent TTDGlobally, probably most frequent TTD
Survives in stored cellular productsSurvives in stored cellular products
Essentially all recipients susceptibleEssentially all recipients susceptible
22--4 transfusion cases annually in US4 transfusion cases annually in US
Risk stable, could increase with travel and Risk stable, could increase with travel and 
potential reemergencepotential reemergence
Travel history is current interventionTravel history is current intervention

>50,000 donors/year deferred>50,000 donors/year deferred



BabesiaBabesia



BabesiaBabesia: background: background

IntraerythrocyticIntraerythrocytic protozoan parasite, one major protozoan parasite, one major 
speciesspecies
Acute disease, up to 6 months Acute disease, up to 6 months subclinicalsubclinical
infectivity, treatable, fatal for selected recipientsinfectivity, treatable, fatal for selected recipients
Transmitted by ticksTransmitted by ticks
B. B. microtimicroti Northeast US, upper Midwest, others Northeast US, upper Midwest, others 
Midwest, Pacific coastMidwest, Pacific coast
Cases not reported, Cases not reported, seroprevalenceseroprevalence up to 1.5%up to 1.5%



BabesiaBabesia and transfusionand transfusion
Transfusion transmission recognized in US, Japan (I Transfusion transmission recognized in US, Japan (I 
case)case)
Survives in erythrocyteSurvives in erythrocyte--containing components containing components 
(including platelets)(including platelets)
Outcomes worse in aged, Outcomes worse in aged, splenectomizedsplenectomized and and 
immunocompromisedimmunocompromised
More than 50 transfusion cases to date, demonstrable More than 50 transfusion cases to date, demonstrable 
risk 1:1000 in highest incidence area of CTrisk 1:1000 in highest incidence area of CT
Risk increasing with geographic spread of agent, Risk increasing with geographic spread of agent, 
host/vectorhost/vector
No available effective interventionNo available effective intervention

Donor population management, hospital vigilance and recipient Donor population management, hospital vigilance and recipient 
treatmenttreatment
Potential for testing? Potential for testing? 



ChagasChagas’’ diseasedisease



ChagasChagas’’: background: background
Protozoan parasite, free in blood, tropism for smooth and Protozoan parasite, free in blood, tropism for smooth and 
cardiac musclecardiac muscle
Acute disease and chronic (lifelong) infection, Acute disease and chronic (lifelong) infection, 
asymptomatic to fatalasymptomatic to fatal
ZoonosisZoonosis, transmitted by , transmitted by triatominetriatomine bugsbugs
Agent, vectors found in continental Americas, 40Agent, vectors found in continental Americas, 40°°S S --
4040°°N, human cases only in Mexico, S. and Central N, human cases only in Mexico, S. and Central 
AmericaAmerica
1919--20 million infected individuals, incidence declining20 million infected individuals, incidence declining
At least 100,000 infected individuals in US as a result of At least 100,000 infected individuals in US as a result of 
population movementspopulation movements



ChagasChagas’’ and transfusionand transfusion
12 12 –– 50% from infected blood in S. America50% from infected blood in S. America
Survives in stored components, most infections from Survives in stored components, most infections from 
whole blood or plateletswhole blood or platelets
Severe disease in Severe disease in immunocompromisedimmunocompromised patientspatients
At least 7 cases in North America, estimated At least 7 cases in North America, estimated 
seroprevalenceseroprevalence 1:40,000 to 1:25,000 (60% 1:40,000 to 1:25,000 (60% parasitemiaparasitemia))
Risk increasing in US (population movement and focus Risk increasing in US (population movement and focus 
on Hispanic donors)on Hispanic donors)
No effective intervention available: questioning neither No effective intervention available: questioning neither 
specific nor sensitivespecific nor sensitive

Antibody testing would be effectiveAntibody testing would be effective



LeishmaniaLeishmania

Current and past concern relate to troop Current and past concern relate to troop 
and civilian deployment in Iraq and and civilian deployment in Iraq and 
AfghanistanAfghanistan
Protozoan parasite transmitted by Protozoan parasite transmitted by 
sandfliessandflies: widespread in tropics: widespread in tropics
A few historical examples of A few historical examples of bloodbornebloodborne
transmission: no current casestransmission: no current cases
Intervention: deferral for returnees from Intervention: deferral for returnees from 
middle East conflict areasmiddle East conflict areas



Bacterial contamination: generalBacterial contamination: general

Outgrowth of bacteria in componentsOutgrowth of bacteria in components
Acute to fatal diseaseAcute to fatal disease
Skin or environmental contaminants or Skin or environmental contaminants or 
donor donor bacteremiabacteremia
Generalized occurrenceGeneralized occurrence
Frequency depends on measureFrequency depends on measure

1:1500 platelets with reactive cultures1:1500 platelets with reactive cultures
1:19,000 platelets result in detectable reaction1:19,000 platelets result in detectable reaction
1:100,000 reported septic cases (1:100,000 reported septic cases (BaConBaCon)  )  



Bacteria and transfusionBacteria and transfusion

Most frequent ID outcome in USMost frequent ID outcome in US
Platelets>Platelets>rbcrbc>plasma>plasma
All recipients susceptible, worse in All recipients susceptible, worse in 
immunocompromisedimmunocompromised and fragile patientsand fragile patients
Risk falling(?) as a result of interventionRisk falling(?) as a result of intervention
Intervention Intervention –– AABB and CAP StandardAABB and CAP Standard

““Limit and detectLimit and detect””
Bacterial culture, surrogate measures, sample Bacterial culture, surrogate measures, sample 
first, skinfirst, skin--prepprep



AnaplasmaAnaplasma phagocytophilumphagocytophilum

Agent of human granulocytic Agent of human granulocytic ehrlichiosisehrlichiosis
Northeast, upper Midwest, occurs with Northeast, upper Midwest, occurs with 
BabesiaBabesia etcetc
Transmitted by ticksTransmitted by ticks
One suspect transfusion case reportedOne suspect transfusion case reported
No definitive intervention (No definitive intervention (leukoreductionleukoreduction
may help)may help)
Prevalence studies ongoing Prevalence studies ongoing –– up to 3.5%up to 3.5%



Other bacteriaOther bacteria

BorreliaBorrelia burgdorferiburgdorferi
Agent of Agent of LymeLyme disease, no transfusion casesdisease, no transfusion cases

BartonellaBartonella sppspp
BloodborneBloodborne, of concern, no cases, of concern, no cases

RickettsiaeRickettsiae
RMSF, no cases, RMSF, no cases, OrientiaOrientia has inhas in--vitro vitro 
capabilitycapability

ChlamydiaChlamydia sppspp
Intracellular, no casesIntracellular, no cases



WNVWNV



WNV: backgroundWNV: background

FlavivirusFlavivirus (enveloped, RNA)(enveloped, RNA)
Acute infection, asymptomatic to fatal diseaseAcute infection, asymptomatic to fatal disease
Transmitted by mosquitoes, usually from Transmitted by mosquitoes, usually from 
infected birdsinfected birds
S Europe, Africa, Middle East to India, arrived S Europe, Africa, Middle East to India, arrived 
US 1999, endemic in essentially all of the US 1999, endemic in essentially all of the 
continental US by 2004 continental US by 2004 
Up to 400,000 individuals infected in 2002, 2003 Up to 400,000 individuals infected in 2002, 2003 
in USin US



WNV and transfusionWNV and transfusion

Transfusion transmission rare to absent outside Transfusion transmission rare to absent outside 
USUS
Virus survives in all stored componentsVirus survives in all stored components
Most recipients susceptibleMost recipients susceptible
23 documented transmissions 200223 documented transmissions 2002
Risk profile unknown Risk profile unknown –– stable, declining?stable, declining?

1.5/10,000 RNA positive donors in 20031.5/10,000 RNA positive donors in 2003

Primary intervention is NAT for WNV RNA in Primary intervention is NAT for WNV RNA in 
small pools, and singly where indicated small pools, and singly where indicated 



HHVHHV--8: background8: background

HerpesvirusHerpesvirus (enveloped, DNA)(enveloped, DNA)
Chronic, persistent infection, agent of KaposiChronic, persistent infection, agent of Kaposi’’s s 
sarcoma (classic and HIVsarcoma (classic and HIV--associated)associated)
Transmitted personTransmitted person--toto--person (sexual, saliva, person (sexual, saliva, 
organ transplant)organ transplant)
Global distribution? Africa, s Europe? MSM Global distribution? Africa, s Europe? MSM 
SeroprevalenceSeroprevalence is testis test--dependent, up to 2.4% in dependent, up to 2.4% in 
blood donors in USblood donors in US



HHVHHV--8 and transfusion8 and transfusion

No direct evidence of transfusion transmissionNo direct evidence of transfusion transmission
Transmission by organs, epidemiologic linkage of Transmission by organs, epidemiologic linkage of 
transfusion and elevated prevalence, transfusion and elevated prevalence, IDUsIDUs

DNA identified in DNA identified in seropositiveseropositive donationdonation
Recipient susceptibility unknownRecipient susceptibility unknown
Risk profile unclearRisk profile unclear
No clear intervention, although 2 higher risk No clear intervention, although 2 higher risk 
groups already excludedgroups already excluded

Potential for Potential for AbAb test, but no gold standardtest, but no gold standard



SARSSARS



SARS: generalSARS: general

Novel Novel coronaviruscoronavirus
Acute infection, asymptomatic to fatal diseaseAcute infection, asymptomatic to fatal disease
Transmitted personTransmitted person--toto--person by aerosol and person by aerosol and 
fecal/oral routes, likely fecal/oral routes, likely zoonosiszoonosis
Originated in PRC, rapidly Originated in PRC, rapidly globalizedglobalized by air by air 
transport, about 8,500 cases reportedtransport, about 8,500 cases reported

Single epidemic in 2003Single epidemic in 2003

US caseload unclear, ~60, depending on caseUS caseload unclear, ~60, depending on case--
definitiondefinition



SARS and transfusionSARS and transfusion

No transfusion cases reportedNo transfusion cases reported
Virus found in kidney of deceased patient, Virus found in kidney of deceased patient, 
subsequently in blood of symptomatic subsequently in blood of symptomatic 
patients by NATpatients by NAT
Risk currently (apparently) absentRisk currently (apparently) absent
Intervention by excluding patients, Intervention by excluding patients, 
travelers and casetravelers and case--contactscontacts



Other virusesOther viruses

Dengue (emerging/reemerging?)Dengue (emerging/reemerging?)
One case (HK), one marrow transplant (PR)One case (HK), one marrow transplant (PR)

Simian Foamy virusSimian Foamy virus
Animal transmissibility, retrovirus, FDA Animal transmissibility, retrovirus, FDA 
concern (not echoed by BPAC), nonconcern (not echoed by BPAC), non--
pathogenic?pathogenic?

TTV/SENTTV/SEN--V, HGVV, HGV
Transmissible, nonTransmissible, non--pathogenic?  No actionpathogenic?  No action



vCJDvCJD: general: general

Transmissible spongiform encephalopathy Transmissible spongiform encephalopathy 
((prionprion disease)disease)
Degenerative, fatal disease with lengthy Degenerative, fatal disease with lengthy 
incubation periodincubation period
Results from consumption of tissue from Results from consumption of tissue from 
BSEBSE--infected cattleinfected cattle
Most cases in, or associated with UK Most cases in, or associated with UK 
(152), 6(152), 6--10 others in Europe10 others in Europe
No endogenous case in US No endogenous case in US 



vCJDvCJD and transfusionand transfusion
Concern high, occurrence infrequentConcern high, occurrence infrequent
Likely present in all components (very low titer in Likely present in all components (very low titer in 
plasma products)plasma products)
Recipient susceptibility unknownRecipient susceptibility unknown
2 cases transfusion transmission to date, one 2 cases transfusion transmission to date, one 
leading to disease (both in UK)leading to disease (both in UK)
Risk appears to be declining, butRisk appears to be declining, but

Unknown number of exposed individualsUnknown number of exposed individuals
““second wavesecond wave”” possiblepossible

Intervention in US based upon travel history  Intervention in US based upon travel history  



Agents of Agents of bioterrorismbioterrorism
(Class A)(Class A)

AnthraxAnthrax
BotulismBotulism

Toxin: not transmissibleToxin: not transmissible
PlaguePlague
SmallpoxSmallpox
TularemiaTularemia
Viral hemorrhagic feversViral hemorrhagic fevers



AnthraxAnthrax

B. B. anthracisanthracis (spores)(spores)
Inhalation route most likelyInhalation route most likely
77--42 day incubation, potentially longer42 day incubation, potentially longer
No personNo person--toto--person transmissionperson transmission
Potential for Potential for bacteremiabacteremia
Blood safety potentially compromisedBlood safety potentially compromised

External contaminationExternal contamination
(Fear of) donor infectivity(Fear of) donor infectivity



PlaguePlague

Y. Y. pestispestis
Inhalation route most likelyInhalation route most likely
Incubation 1Incubation 1--6 days6 days
Pneumonic plague may be transmitted personPneumonic plague may be transmitted person--
toto--person (droplets)person (droplets)
High, rapid  mortality after onset if not treated High, rapid  mortality after onset if not treated 
(within 24 hours)(within 24 hours)
BacteremiaBacteremia occursoccurs
Blood safety compromisedBlood safety compromised



SmallpoxSmallpox

VariolaVariola major (enveloped DNA virus)major (enveloped DNA virus)
Inhalation routeInhalation route
1212--14 day incubation period14 day incubation period
PersonPerson--toto--person transmission from person transmission from 
symptomatic cases (droplet) & symptomatic cases (droplet) & fomitesfomites
Population highly susceptiblePopulation highly susceptible
Symptomatic Symptomatic viremiaviremia
Blood safety compromisedBlood safety compromised



TularemiaTularemia

F. F. tularensistularensis
Inhalation route most likelyInhalation route most likely
Incubation period 1Incubation period 1--14 days (usually 314 days (usually 3--5), 5), 
pleuropneumonitispleuropneumonitis
No personNo person--toto--person transmission person transmission 
BacteremiaBacteremia, particularly in early infection, particularly in early infection
Blood safety compromisedBlood safety compromised



Viral hemorrhagic feversViral hemorrhagic fevers

RNA viruses, enveloped: Ebola, Lassa, Marburg RNA viruses, enveloped: Ebola, Lassa, Marburg 
etcetc
Inhalation route most likelyInhalation route most likely
Incubation 3Incubation 3--15 days15 days
PersonPerson--toto--person transmission, aerosol, blood person transmission, aerosol, blood 
contact etccontact etc
Extensive Extensive viremiaviremia
Blood safety compromisedBlood safety compromised
May need extensive transfusion May need extensive transfusion 



OverviewOverview

Numerous emerging and newly Numerous emerging and newly 
recognized infections with potential for recognized infections with potential for 
transfusion transmissiontransfusion transmission
All classes of agentsAll classes of agents
No common pathogenesis, transmission No common pathogenesis, transmission 
route, infectious period or risk factorroute, infectious period or risk factor
Absence of effective interventionsAbsence of effective interventions


