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ABSTRACT KEYWORDS
Blood transfusion is a vitally important practice for emergency and sus- Transfusion;
taining health care administration. However blood donation incurs risk of HIV;,
infectious disease transmission that is not insignificant. Increased risks to Needlestick;
hepatitis B, hepatitis C, HIV and other microbial infectionsismeasurable. It Blood.

is estimated that up to 10% of worldwide HIV infectionsis due to transfu-
sion of contaminated blood and blood products. Effective screening meth-
ods for blood donors is vital is order to avoid transmission of disease.
Laboratory methods for screening include enzyme immunoassays, chemi-
|uminescent immunoassays, nucleic acid amplification assays, and particle
agglutination assays. Incidents have been reported where donors not iden-
tified as HIV positive at time of donation but with high risk activity did
indeed transmit HIV to blood product recipients. Hemolytic transfusion
reactions are also a source of transfusion fatalities. The microbes Babesia
microti and Escherichia coli have been associated with fatal transfusion
outcome from recipients receiving red blood cells and pooled platelets,
respectively. Other emerging pathogens in blood banks include hepatitis
E, erythrovirus B19, and plasmodium. Previous studies have shown that
Babesiamicroti and Escherichiacoli accountsfor 31% and 20% of transfu-
sionfatalitiesthat are due to microbial infection. Studieshave revealed that
donors having same sex activity entail additional risks of diseasetransmis-
sion which includes HIV, hepatitis A, hepatitis B, hepatitis C, and other
infectious diseases. A small titer of Creutzfeldt-Jakob prionis still ableto
present adiseaserisk in blood transfusion. Callsfor el evated blood screen-
ing methodol ogiesin Caribbean nationsto curtail prolific hepatitis C virus
transmission by blood donation has been determined to be vital. Other
disease conditions occurring by blood transfusion are discussed.
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SCREENING TECHNIQUES (TTIs) areavoided. Itiscrucid to minimizethe number

of ingppropriaeblood transfusonssothat risksof TTIs

Bloodtransfusionsareavitd practicefor hedthcare  and adverse reactions are avoided. Correct blood
practiceandfacilities. Donor sdectionisof theutmost  grouping and compatibility of donor torecipientisim-
importancesothat transfusion-transmissibleinfections  plicitintheadministration of screeningblood, thisbeing
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the concept of good laboratory practice. Other factors
that influencethe safety of transfusableblood include™:
1) Lack of safedonors; 2) Lack of safe donations; 3)
Lack of screening; and 4) Blood used inappropriately.

World widethereareupto 4 million blood dona-
tionswhich are not evaluated for HIV or hepatitisB
virus(HBV), withfew being tested for hepatitisCvirus
(HCV). Blood substitutes such as colloidsand crystal-
loids are thought not to transmit infections, they are
cheaper than whole blood, and therefore have signifi-
cant advantages.

Various analytical methodologiesare applied as
screening assays, each having limitationsthat must be
understood to ensure effectiveness of screening. The
maintypesof screeningincludethefollowing®: 1) Im-
munoassays (enzymeimmunoassays (EIAs), chemilu-
minescent immunoassays (CLIAS), haemaggl utination,
andrapidtests); and 2) Nucleicacid amplificationtech-
nology or NAT assays. Large number of samplescan
be screened by use of EIAsand CLIAS, either manu-
aly or by an automated assay processing systems. Ad-
vantages of rapid testsare simplicity, results obtained
within minutes, have disposable nature, they are dis-
crete, and can be applied to beindividual. However as
disadvantages, thereading and interpretation of rapid
tests can be subjective with no ability for permanent
record keeping. NAT screening detectsthe presence
of viral nucleicacid which canbeeither RNA or DNA,
or even simultaneously. NAT typetestscan be applied
for thes multaneous detection of multiplevirusest.

Currently theAmerican Red Cross utilizestestsfor
multipleinfectiousdiseasesand steadfastly upgradesto
more sensitive technol ogieswhen possible. Methods
for screening potentialy harmful infectionincludes?®:
1) Chagasdisease; 2) HepatitisB virus, 3) HepatitisC
virus, 4) HIV types 1 and 2; 5) Human T-lymphotropic
virus; 6) Syphilis, and 7) West NileVirus.

Anaysisfor cytomegalovirus(CMV) isnot arou-
tine assay screening for blood donation®. However the
prevalence of the CMV antibody rangesfrom 50%to
80% of whole popul ation. Blood donated that is con-
taminated with CMV can cause serious problemsin
neonates and immunocompromi sed patients.

Besidevirusessuch asHHV-8, erythrovirusB19,
and hepatitisA, emerging arbovirus diseases such as
West Nilevirus, dengue, and chikungunya? thet thresten
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to occur inthe French metropolitan areasfollowing the
implantation in Europe of the mosquito Aedes
a bopictus, a so threaten the blood donation paradigm.
Uniqueblood-inked risksgai ning prominance, notably
in United Kingdom and France, isthe prion agent re-
sponsiblefor thevariant form of the Creutzfel dt-Jakob
diseasd?. Toxoplasmosisisaprotozoan infection that
causing similar symptomstoinfectiousmononucleosis
(withimmuno-compromised patientsthisinfection can
induce serious neurol ogica symptomsand may cause
feta death in pregnant women). Other agentsthefall
into the broad definition of emerging blood-transmitted
infections, including Plasmodium spp. (Mdariatransfu-
son-transmitted casesissteadily increasing asdonors
travel to high risk ma ariaareas should be deferred from
donating blood for six months), parvovirusB19, and
prions that cause variant Creutzfeld-Jacob disease
(vCID)E.

NEEDLE STICK INJURIES

A percutaneous piercing wound (needle stick in-
jury) by needle point or other sharp object isan occu-
pational hazard withinthemedical community andis
associated with blood donation utilizing hypodermic
needles. Therearesignificant risksin these eventsfor
thetransmission of hepatitis B, hepatitisC, and HIV.
Therisksincludethe patient if the hedth careworker is
infected. Itisbelieved that 3.5millionindividudsare
affected by thisoccupational hazard worldwide™, with
nurses and physiciansespecialy at risk“l. Theinfec-
tiousness of hepatitisC virusand HIV decreaseover a
period of 2 hours, however hepatitisB virusinfectious-
nessremainsfor morethan seven daysand even after
desi ccation®.

A needlestick injury does havethe capability to
transfer protozoa, bacteria, viruses, aswell aspriong®.
From needlestick eventsthe seroconversionto HIV,
hepatitis C, and hepatitis B, are 0.3%, 1.8%, and 31%,
respectively (seeFigure 1). Clearly the greatest threat
for infection among these threeishepatitisB. Theac-
tud risk of beinginfected withHIV fromasingleprick
with aneedlethat has been used on an HIV-infected
person isthought to be about 1 in 150, however the
outcomedependson thenature of theinjury (ie. Depth
of penetration and amount of blood contained on
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Figurel: Needlestick eventscaninduce seroconversionto
HIV, hepatitisC, and hepatitisB. Theseratesare: (A) 0.3%;
(B) 1.8%; and (C) 31%, respectively.

needle). Post-exposure prophylaxis with anti-HIV
drugs such as zidovudine has been found to reduce
thisrisk(”8l,

Therisk of HIV infectionfollowing needledtick event
isassociated with viral load and increasesasthevol-
ume of blood carried increases, accordingly with in-
creased titer of HIV withinthe source blood™. Factors
that increasetherisk of HIV seroconversioninclude
thefollowing®: 1) Visible blood on theneedlg; 2) In-
creased depth of punctureincision; 3) Needle applied
inveinor artery of patient; 4) The source patient being
terminal HIV. Speed of actioniscrucial following a
needlestick event. It hasbeen determined that the hepa:
titisB virusvaccineiseffective, aswell asprophylaxis
with anti-HIV drug zidovuding®. Thereisevidence of
increased risk in caseswherelarger volumesof blood
from the source patient occursor hightiter ispresent®.
Asof theyear 2000 asuccessful approach for prophy-
laxistreatment for this occupational derived exposure
toHIV utilized three drugsthat included two nucleo-
sdeand ogues(such aszidovudineand lamivudine) with
aproteaseinhibitor (indinavir)®. However, thereismini-

mal dataconcerning thelongterm effectsof thistriple
therapy on the body. Previous studies have observed
that hepatitisC virusistransferred through needle stick
injury, resulting in symptomsthat include dry cough,
headaches, nausea, myalgia, and fevert’®, HepatitisB
incursthe greatest risk of infection.

Needlestick injuriesareasubstantial problemfor
many areas of health care operations. The drawing of
blood during blood donation operations presentsasig-
nificant opportunity for job related infection. Over 50%
of health careworkersin Khartoum, Sudan, utilizing
needles or sharp objects as part of their function re-
ported needlestick or sharpinjuries™. InAlexandria,
Egypt, it isreported that 67.9% of careworkersina
teaching hospital suffered at |east oneneedle stick in-
juryin12 monthsand highrisk patients (having history
of HIV, HBV, HCV) wereinvolved in 8.2% of those
incidents*2. Studiesin Indonesiafound that in 2005
there were 1445 infections of HBV, 399 with HCV,
and 18 with HIV in health careworkers of which 44%,
47%, and 11%, respectively, were dueto sharpsinju-
ries3. Vaccinationsfor HBV and accessto HIV-post-
exposure prophylaxiswerefound to be of utmost im-
portancein aGerman University Hospital™. Thesig-
nificant hazard of sharpsand needlestick injuries, par-
ticularly inblood handling scenarios, exposesthe hedlth
careworker torisk of infection by seriousdiseaseand
steadfast training and fast reaction are paramount in ef-
fective management of thisvector of infection>16.17,

FATALITIESFOLLOWINGBLOOD COL-
LECTIONAND TRANSFUSION

Up to 3000 platelet units were found to be con-
taminated with bacteria, theseamong amost 9 million
platelet units transfused within the United Statesin
200418, Becausefatd bacteria sepsiscanresult from
contamination, authoritieshaveinssted that hedth care
providers be ableto diagnose transfus on associ ated
infections. Transfusion associated bacterial sepsisisthe
second most common cause of transfusion related fa-
talitiesand accountsfor 46% of transfuson fatdities(in
the United States) from thetime period 1990 to 199874
Lifethreatening sepsiswithimmediatefatal outcome
resultsinoneintota of 500,000 recipientsof thisblood
product, and this conclusion is believed to be
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underreported™®, Platel etsare particularly vulnerable
to bacteria infectionsdueto their storageat room tem-
peraturefor fivedays.

Themost common bacteriad contaminantsof plate-
let unitsare a so thosefound on the skin and are Gram-
positive bacteria(ie. Staphyl ococcus species)*8, Also
determined to be contaminants, albeit to alesser ex-
tent, are Gram-negative bacteria such as Serratia,
Enterobacter, and Salmonellaspecies. However these
Gram-negative bacteriaaccount for much moresevere
andfatd infectiong*@.

Twofatditiespost transfusion werereportedtothe
United States FDA (Food and Drug Administration) in
theyear 2010, in which Babesiamicroti wasinvolved
and associated with RBC transfusion**2% and Es-
cherichiacoli which wasassociated with transfusion
of plateletd® 29, Infection by Babesia microti ac-
counted for 31% of reported deaths due to microbial
infection (for years 2004 to 2010), with Staphylo-
coccus aureus accounting for 20% of the fatalities.
Thetrend for reported fatalitiesdueto bacterial infec-
tionthat arereported to the FDA have been generaly
decreasing (seeFigure 2).
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Figure2: Microbial infection causing fatalitiespost transfu-
sion event by year.

Babesosisisanintraerythrocytic paragticinfection
caused from thebite of theinfected Ixodestick. Babe-
sogssgnificantly affectsthehematol ogicd system, caus-
ing hemolytic anemia, thrombocytopenia, and atypical
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lymphocyteformation. The parasiteonly infectsred
blood cdlls, inwhichit dtersthe cell membranescaus-
ing decreased conformability, but increased red cdll ad-
herence. Thered cell adherence anomaly may lead to
acuterespiratory distresssyndrome (ARDS). Babesia
parasitesactualy invadeand do survivewithin erythro-
cytes. Babesi osis parasitesremain viable even under
Blood bank storage conditions. However transfusion
tranamitted Babesamicroti canbedgnificantinthecause
of transfusion associated morbidity and mortality, par-
ticularly among infants, e derly, and asplenic blood re-
cipients®?, Infectionsof theintraerythrocytic parasites
of the genus Babesiacan occur with highlevelsof re-
giona proximity, whentransfusion of blood productsis
adeterminant®, Thereisareported increasein trans-
fusion related infections of Babesiamicroti wherethe
parasiteisendemic, such asin Connecticut, U.S.A.12,
Inthat study it wasfound that 0.9% of 3490 bood do-
nations were confirmed seropositive for Babesia
microti, with the majority of those cases coming from
areas that are endemic in Babesia microti. Babesia
microti isusualy transmitted by tick biteand endemic
to the North Eastern and upper Midwestern United
States, however afatal case of thisparasite hasbeen
documentedin Delaware, resultinginthedetection of a
very hightiter blood donor asthe potential source?,

Although endemicto Latin America, Chagasdis-
ease or American human trypanosomiasi s (caused by
Trypanosomacruzi), isaparasitic diseasethat is po-
tentially fatdl isbecoming asgnificant probleminnon-
endemicregionsof theworld, in consideration of blood
donations, andisincreasinginincidencedueto immi-
gration rates?!. Chagas diseaseis essentially apara-
sticinfectionthat issimilar to Lymedisease by some
characteristicsand it isableto cause substantial de-
struction of theheart and digestivetract if it progresses
to the chronic stage and isaleading cause of chronic
heart diseasein areaswhereit isendemic. Immigration
isincreasing thenumber of incidencewithinthe United
States with as many as 100,000 peopleliving in the
United Statespotentially infected and the mgority of
infected individua s not showing symptoms? %1, This
diseaseiswell documented asatransfusion associated
disease, asaresult, theAmerican Red Cross screens
for Chagas disease.

Previousinvestigationshave shown that the use of
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guestionnairesto exclude donorsat higher risk for HIV
infection and the use of highly sensitive laboratory
screening teststo identify infected blood donations has
greatly reduced transfusion associated HIV infec-
tiong?!. Also documentedistheincreased incidents of
HIV infection post transfusion occurringfromfasere-
porting of highrisk behavior by thedonor during the
guestionnaire procedure?®, Although HIV infection by
blood donationisextremely low inthe United States,
dtill thetransfus on should becons dered  ong with other
possible sourcesof HIV infectionwhenobservedina
patient who hasno other HIV risk factors. In addition
thenumber of HIV transfuson associated infectionsmay
be underreported dueto variousreasonsg?!: 1) Recipi-
ent death attributed to the underlying condition or some
other cause beforedetection of HIV infectionfromthe
receipt of infected blood or blood components, 2) Poor
recal| by infected personsregarding receipt of blood or
blood componentsbeforetheir HIV diagnosis, 3) In-
ability to confirmor ruleout transfusi on asthe source of
infection because no HIV-infected donorswereidenti-
fied, 4) Under recognition of HIV infectionsamong re-
cipientsof potentialy infected blood or blood compo-
nentswho recover and might never have been subse-
quently tested for HIV infection, or 5) Misclassification
of atransfusion-transmitted HIV infectioninaperson
who aso had other risk factorsmore frequently associ-
ated with HIV transmission (e.g., mae-to-malesexua
contact or injection drug use) to which that infection
was attributed.

BLOOD DONATIONAND SEXUAL TRANS-
MITTED DISEASE

Femaeshaving HIV infection have been shownto
haveagreat prevdenceof cervica human papillomavirus
(HPV) infection and cervical cancer?”l, BothHIV and
HPV aresexudly transmitted, the HIV-associated im-
munosuppressionisbelieved to contributeto reactiva:
tion of preexisting HPV infection andincur apredispo-
gtion of patientsto high gradesquamousintraepitheliad
lesiong?. It hasbeen known that DNA of HPV canbe
found in peripheral blood mononuclear cells
(PBMCs)® aswell asseraor plasma*3U, Continu-
inginthisstudy theinvestigatorsfoundinasubpopul a
tion of eight patients, seven patientsacquired HIV from

transfusion, finding that the HPV genomewas detected
inPBMC of all individual sthus substantiating the as-
sertionthat PBM Cscould act asHPV carriersand could
spread thisvirusthrough blood and consequently blood
harvested for medical application®.

Human herpesvirus-8 (HHV-8) isthe pathol ogica
agent associ ated with the devel opment of AIDS-rel ated,
iatrogenic, and endemic Kaposi’s sarcomal® 31, Evi-
dence supports the contention that HHV-8 may be
transmitted through sexual contact’®*, saliva®l, and
blood transfusion’®*1. Inthe United States, wherethe
seroprevaence of HHV-8 islow (<10%), HHV-8is
spread by the sexual route, at |east among homosexual
ment3. Inaddition, HHV-8 infection hasbeen observed
in patients who received non-leukocyte-reduced
blood!. Infectiousvirusesor vira DNA hasbeeniden-
tified from blood donorsinthe United Statesaswell as
Africa® 31, In addition, HHV-8 infection has been
observed in patientsreceiving blood transfusionsin
Uganda, thereby indicating blood-bornetransmission
of HHV-8!%8.%9,

Altogether it isessentid that risk assessment for
HHV-8andthepotentia for transmisson by blood trans-
fusionispursued®.

Syphilishasbecome amajor health problem for
public hedth worldwidg“ 443 and thereisincreasing
evidencethat this diseaseiswidespread inAfricd®. A
significant routeof syphilisinfectionisby blood transfu-
sion*, Other studiesperformed in numerousAfrican
nationsshow anindication of ahighincidenceof blood-
bornepathogens, including syphilis, found among hedth
blood donorg*!. The overall assertion of thesestudies
isthevita need for the continued screening of blood
donorsfor antibodiesreveaing syphilisinfection.

A 3.5-year study, covering aperiod from October
2002 to April 2006 was conducted at the blood trans-
fusion centre of MahargjaAgrasen Medical College,
Agroha(Hisar) Haryana. A grand total of 5849 donors
were tested, and showed that the seropreva ence of
HIV was 0.3% in the donors. However the
seroprevaenceof HBV, HCV and syphiliswas 1.7%,
1.0%, and 0.9%, respectively, in thetotal number of
donors. Theseropreva enceof hepatitisand syphiliswas
found morein replacement donorsas compared tothe
total number of voluntary donors. Theoverdl low se-
ropositive findingsamong donorsis attributed to the
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pre-donation counsalingin donor selectionl*el,

Infection with hepatitis G virussHGV, (avirus of
theHaviviridaefamily and aRNA virus) isprimarily by
blood borne vector and accounts for up to 0.3% of
acuteviral hepatitiswithin the United States. HGV is
foundinupto 15%inWest African children, and up to
2% of blood donorswill test positivein many coun-
tries. HGV istransmitted by the sameroutesasHCV
(hepatitis C virus)“? and co-infection by thesetwo vi-
rusiscommon. Themgority of individua sinfected with
HGV by blood transfusion route do not devel op seri-
ouschronic hepatitis. However transfusion-transmis-
gbleinfectiousagentssuch ashumanimmunodeficiency
virus, hepatitis B virus, hepatitis C virus, and syphilis
arecond dered among the greatest threatsto blood safety
for therecipient!. A study conducted among blood
donors at Gondar University Teaching Hospital, in
Northwest Ethiopia, covering the period between Janu-
ary 2003 and December 2007, from atotal of 6361
consecutive blood donors showed an overall
seroprevalence of HIV, HBV, HCV and syphilis as
3.8%, 4.7%, 0.7%, and 1.3% respectively“l. Among
thosewith multipleinfections, themost common com-
binationswere HIV-syphilis19 (38%) and HIV-HBV
17 (34%). The seropositiverate of HIV wassignifi-
cantly increased among femaeblood donors, first time
donors, housewives, merchants, soldiers, driversand
construction workerg*.

Previous studieshavefound that asubstantia per-
centage of the blood donors harbor HIV, HBV, HCV,
and syphilisinfectionshowever hepatitisC virusisthe
agent respons blefor most blood bornenon-A and non-
B hepatitis cases*’.

Only continuousimprovement and implementation
of donor selection, sensitive screening tests, and effec-
tiveinactivation methodol ogieswill ensurethedimina-
tion, or reduction of therisk of acquiring TT15*. Un-
safetransfusion practicescan a so put millionsof people
at risk of transfusion-transmissibleinfectiong®. Ina
study among blood donorsin Kathmandu, Nepal it was
found that there existed aseroprevadenceof HIV, HBV
(HBsAg), HCV and syphilisobserved at arateto be
0.12%, 0.47%, 0.64%, and 0.48%, respectively. TTls
weredominant among the mal e blood donorscompared
to the female blood donors and higher HCV
seroprevalence was found among malescompared to
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femaleg®.

Inastudy conducted intheUnited States covering
1995 to 2000, it was estimated that, over the 6 years,
approximately 1200 cases of early syphiliswere de-
tected nationally through donation screening, of with
58% of the case subjects were volunteer donorg™,
However, 81% of volunteer donorsand 64% of paid
donorsreported norisk factorsfor syphilig®. In 2000,
69 casesof early syphiliswereidentified through dona
tion screening in 16 stated®?. In the 6 statesthat re-
ported 53 of these cases, 31 case subj ects (58%) were
volunteer donorsand 22 (42%) were paid donorg®?,

In 2009, astudy conducted by the Center for Dis-
ease Control and Prevention (CDC) in40 statesand 5
dependent areas of the United States, presented re-
sultsfor transmission category inthediagnoses of HIV
infection among adults and adolescent males, to be
74.2% was by maleto male sexual contact, with the
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Figure 3 : Percent transmission of HIV for year 2009 by
event. M odeof transmission: (A) Maletomale sexual contact;
(B) Druginjection; (C) Maletomalesexual contact and drug
injection; (D) Heter osexual sexual contact; and (E) Transfu-
sion, hemophilia, perinatal.
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remaining transmitted by meansincludinginjection drug
use, maletomalesexud contact and injection drug use,
heterosexual contact, and miscellaneous (seeFigure 3).
Analysisby the Food and Drug A dministration of
the United States (Department of Hedlth & Human Ser-
vicesyear 2011) asserted that the collection of blood
from personshaving anincreased risk of HIV infection
also presents an added risk for transfusion directed
blood productsthat were accidentally givento apa-
tientin error either beforetesting iscompleted or fol-
lowing apositivetest. It isascertained that such medi-
ca errorsoccur rarely, however becausethereareover
20 milliontransfusions provided every year withinthe
USA, theseinstances can occur. Scientific modelshave
shown therewould be asmall but definiteincreased
risk to peoplewho receive blood transfusionsif poli-
ciesconcerning maleto male sex policiesweredtered
with the consequencethat preventabletransfusiontrans-
mission of HIV could occur. Men who have had sex
with men (MSM) arethelargest singlegroup of blood
donorswho arefound HIV positive by blood donor
testing. MSM dsohaveanincreased risk of having other
infectionsthat can be transmitted to others by blood
transfusion. Infectionwiththe HBV isapproximately 5
to 6 timesmore common and HepatitisC virusinfec-
tionsareabout 2 timesmore common in menwho have
sex with other menthaninthegenerd populaion. Other
studiescovered thisissue of blood donation screening
involving maleto malesexud activity®-52,
Individuals who are men that have sex with men
comprise an estimated 2% of the population of the
United Statesgreater than 12 yearsof ageand are 59%
of personsto be diagnosed with HIV as of 20091531,
Aging lesbian, gay, and bisexua adults (ages 50-70)
document that they have higher ratesof several serious
chronic physica and menta hedlth conditionscompared
tosimilar heterosexua adultsg™. Previousstudieshave
shown that HCV incidence had increased among HIV-
infected M SM from themid-1990sin Europe®. The
seroconversionsof HIV and syphilisinacohort study
of MSM in Beijing, Chinawere considered very seri-
ous, that the associated factors for seroconversions
wererecta douchingafter homosexud and intercourse
commensurate with meeting malesex partnersin parks,
public washroomsor bathhouses®. Aninvestigation
concerning an outbreak of hepatitisA that evolvedin

Northern Ireland between October 2008 and July
2009, and against a backdrop of alarge concurrent
hepatitisA outbreaksin various partsof Europeinclu-
siveof thirty-eight cases defined asoutbreak cases; 36
were maleswith amedian age of 29 yearsand of the
28 maeswhose sexud orientation wasknown, 26 were
men who have sex with men®. Sexual health of gay,
bisexual, and other M SM within the United Statesis
not improving despite substantial advances™. Instead
of improving, HIV and sexually transmitted infections
remain disproportionately highamong M SM and have
beenincreasingfor amost two decades™. Sexud trans-
mitted infections (ST1) transmission among HIV-pos -
tive men have contributed substantially to increasing
trendsin ST1sseen among MSM inWestern Europe
and since 19969, Thesefindingshighlight the need for
safer sex messages highlighting theimplicationsof ST
coinfection™.

EPIDEMIOLOGY INNORTHAMERICA

Annually withinthe United Statesthere are esti-
mated 56,000 new cases of HIV infections (with ap-
proximately 1.1 millionindividudslivingwith HIV)®,
In 2008 of all individuals diagnosed with HIV inthe
U.S,, 32% wereal so diagnosed withAIDSwithin 12
monthsof identification of theinfection®, Of thesedi-
agnosed infections, 72% of theindividualsreceived
medica carewith4 monthsof diagnosis®.

Within 1 year of theinitia report whichwasmade
in 1981, of adeadly new disease that occurred pre-
dominantly in previoudy hedthy personsand manifested
by Pneumocystiscarinii pneumoniawith Kapos’s sar-
coma, thedisease had aname: acquired immune defi-
ciency syndrome (AIDS). Within 2 years, the causative
agent had beenidentified: humanimmunodeficiency vi-
rus(HIV)®U, HIV infectionisnatifiableinal 50 states
andtheDidtrict of Columbia(DC) withintheU.S;; with
AIDSisnow natifiableasstage 3HIV infectionl®Y. It
wasdetermined that in 2008 withinthe U.S. therewere
236,400 HIV cases whose infection were undiag-
nosed’®. This reality accents the profound need for
filtering methodsof donationind uding questionnaireand
accurate post donation assay testsfor detection of in-
fected unitsof blood products.

Other investigators have shown that the decrease
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intransfusion transmitted HIV and HCV rates, when
combined with the previoud'y documented lower rates
of infectioninfirgt-timedonors compared with the gen-
eral population, suggeststhe continued benefit of be-
haviord risk factor screening(®?. A study accomplished
in Canadashowed that with exception for hepatitis B
virus, thetransmissible-diseaserates by transfusion of
the other eval uated viruses decreased over the study
period (1990 to 2000), however with lessof adecrease
for HTLV®,

EMERGENT BLOOD TRANSFUSION
AGENTS

Infectious agents, including viruses, bacteria, and
parasites, can be transmitted by human blood prod-
uctg®. Thevariety of blood-borneinfectious agents
which aretransmitted through transfusion of infected
blood, donated by apparently healthy and asymptom-
atic blood donors, are problematic for safe and de-
pendable supplies. Thediverseinfectiousagentswhich
include hepatitisB virus, hepatitis C virus, hepatitisA,
hepatitis G humanimmunodeficiency viruses (HIV-1/
2), humanT-cell lymphotropicviruses(HTLV-I/II), Cy-
tomegalovirus, ParvovirusB19, West NileVirus, Den-
guevirus, trypanosomiads, madaria, Chikungunya, and
variant CJD!® &1 are dangerous and require meticu-
louseffort to detect and eliminate. Theemergenceof a
new form of the Creutzfel dt-Jakob disease (nvCJD)
introduces anew seriesof questionsabout the safety of
blood products®e.

Donor ignoranceor confusion of disease symptoms
makes problematicrisk identification through question-
nairesconcerninginquiry of health history. Unusud cases
of sexually transmitted disease may makeineffective
theidentification of disease conditions, for examplethe
incidence of anorectal syphilishasbeen mistaken for
Crohn’s diseasel®.

Human herpesvirus 8 (HHV-8), or Kapos sar-
coma-associated herpesvirus, is associated with ma-
lignant disorderssuch asKapos sarcoma, primary ef-
fusion lymphoma, and multi centric Castleman diseasd®.
Although HHV-8 doesnot necessarily causelife-threst-
eninginfectionin healthy persons, it causes more se-
vereinfectioninthosewho areimmunocompromised,
such as organ recipients and HIV-infected persons.
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Identification of infectiousvirusinlymphocytesfroma
heal thy blood donorsand evidence that HHV-8 might
betransmitted by blood hasrai sed concern about the
safety of the blood supply®. Human herpesvirus 6
(HHV-6) isfoundworldwideandisfoundinthesadiva
of themgjority of adults (>90%). It replicatesin B and
T lymphocytes and can set up alatent infectionin T
cellswhich can later be activated when the cellsare
stimul ated to divide®®. HHV-6 has been associated
withanumber of neurological disorders, including en-
cephalitisand seizures. It hasbeen postulated to play a
rolein multiple sclerosis and chronic fatigue immuno-
deficiency syndrome. The presenceof HHV-6in B and
T lymphocytesrai sesconcern for the safety of theblood
supply and transmission through defiled blood units.
West Nilevirus (WNV) isavirus of the family
Faviviridaeandisasgnificant problemin blood dona
tion safety. West NileVirusismaost commonly spread
by mosquito bitesand isaflavivirusthat iscommonin
West Asia, Africa, and the Middle East. West Nile Vi-
rus appeared inthe United Statesin 1999 along with
reportsthat thevirus can betransmitted by blood and
organ exposures. West Nile virus has been shown to
betransmitted through granul ocytes (acategory of white
blood cellscharacterized by the presenceof granulesin
their cytoplasm) transfusion™. West Nile Virus ap-
pearedin the United Statesin 1999 a ong with reports
that the virus can be transmitted by blood and organ
exposures. From June 2003 through 2008, the Ameri-
can Red Cross determined that 821 of donorsin the
U.S. were subsequently confirmed to have West Nile
virusinfectionsinblood™. Nucleicacid amplification
testing led to theidentification of 519 donorswhowere
positivefor West NilevirusRNA and theremoval of
more than 1000 potentialy infectious related compo-
nentsfrom the blood supply of the Red Cross™.
Screening of the blood supply hasnot beenimple-
mented consi stently in devel oping countries™. An esti-
mated 5% to 10% of all HIV transmissionsin these
countriesremains attributableto blood transfusions ™.
Thisstuaionisfurther aggravated by problemsrecruiting
and retaining safedonors, alack of essentia |aboratory
services for blood banking and screening, the
nonavailability of rapidtests, inadequate supervision of
personnel, and widespread need for blood transfusions
for maaria-related severeanemid™. For sub-Saharan
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Africa, transfusions alone would be responsiblefor
28,595 HBYV infections, 16,625 HCV infections, and
6650 HIV infectionsevery year, however sensitivity
analysis suggests that the true risks may be even
highert™. Studies confirm the blood donor recruitment
and coverage of screening for transfusion-transmitted
infections, especially HCV, must beimprovedinthe
Caribbean countried™!,

HEPATITISE,HTLV,ERYTHROVIRUSBIS,
XMRV,AND LEISHMANIASIS

HepatitisE virus (HEV) infection commonly oc-
cursthrough fecal-oral transmission, placement of in-
fected object in mouth(™, and through plasmadona-
tion, but was effectively detected viareversetranscrip-
tion-polymerase chainreactioninastudy in Indiafind-
ing that 1.5% of 200 voluntary blood donorswerein-
fected™. In thissame study, none of the HEV RNA-
positive blood donors showed symptoms at thetime of
donation(™, In a study conducted in 1999 in Spain
showed 2.8% and 6.3% of 863 blood donorsand 63
haemodialysis patients, respectively, had HEV infec-
tion["sl,

Asrecently as 2011 a study in England demon-
strated that HEV infection had an attack rate of 2.8%
within donorg™. In addition, a study conducted in
Southwest England foundthat HEV 1gG incidencewas
found in 16% of blood donord™. In Japan 2008, a
singlecase of HepatitisE transmitted by blood from a
donor infected withHEV through zoonotic food-borne
routewasidentified, raising concernsof prevalencein
industriaized nationg®. Additionally, aprevious study
in Japan (2004) suggested that asmall but significant
percentage of blood donorswere potentially ableto
causetransfusion-associated hepatitisE®Y. Aninvesti-
gation conducted in Brazil found that 2.3% of 996 vol-
unteer donorswere seroprevalent for HEV infection
and wasableto traceageographical region of originto
thecity of Londrina, South Brazil®. Anti-HEV 1gG
wasdetected in 27 of 550 donors, apresence of 4.9%,
inastudy conducted in southwest Switzerland®l, Se-
rum sampl es collected from 95 unpaid blood donors
and 96 haemodiays spatientsin a1998 Egyptian study
found that 45.2% of blood donors and 39.6% of
haemodialysis patients had preval ence of anti-HEV

IgG®4. Erythrovirus B19 (or parvovirus B19), an
isocahedral non-envel oped virusthat isubiquitousin-
fectiousagentinindudtridised countrieshasawiderange
of disease manifestationsfrom asymptomatic (thema:
jority of victims) to severe, including persistent infec-
tion. Therisk of erythrovirusB19transmission by blood
productsisincreasedif ahigh virustiter existsinthe
infected donor, the pooling of many donations, and by
itsresistanceto inactivation methods such asheat and
solvent-detergent treatments®. To reducetherisk of
B19 donor mediated transmissiontherearetwo mecha:
nismstocongder: (1) reducingthevird loadinthemanu-
facture plasmapool by discarding B19-DNA-positive
donations; and (2) devel oping new strong virusinacti-
vation methods. However the physico-resistant prop-
ertiesof B19 makeit aparticul arly troublesome entity
for infectingblood productg®. Utilizing red-time poly-
merase chain reaction for screening of parvovirusB19
DNA adetectionleve for vira load ranging from1.0 x
10(3) to 1.0x 10(6) genome equiva ents per 1 ml was
accomplished inastudy conducted withinthe Russian
Federation’®. Whereasin the United States, also uti-
lizing real-time B19 DNA polymerase chainreaction,
detection sensitivity of B19 DNA titersof at least 20
IU per mL was achieved, havingamedian DNA con-
centration of 105 IU per mL and aninterquartilerange
of 4210481 1U per mL (the highest valuewas 1869 |U
per mL)®,

HTLV-1 and HTLV-II are single-stranded RNA
retroviruses of the C typefound in humansinwhich
infections occur worldwide®®. The main source of
transfusion-associated HTLV transmissionisby cdlu-
lar blood products, however fresh frozen plasma,
cryoprecipitates, or coagul ation factor concentratesdo
not appear to be avector of infection (other routes of
infectionincludeneedle/syringe sharing, sexud contact,
and breast feeding)’®. TheHTLV proviruscan survive
instored red blood cell concentrates up to 14 days®.
Enzymeimmunoassays (EIAS) are used primarily for
blood donor screeningin the United States (highly sen-
sitive, efficient, and can be accomplished in 2to 3
hours), however agglutination assaysand themorecum-
bersomeindirect immunofluorescencetestsarewiddy
used in Japan®,

There have been conflicting findings reported by
different laboratories concerning the significance of
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Xenotropic murine leukemiavirus (or XMRV), a
gammaretrovirus, to blood donation risk®, Inves-
tigators have failed to detect XMRV in blood do-
nors in studies conducted in China®”, the United
States®Y, and Africal®d. The early phase of studies
presented in 2011 showed inconclusive evidence as
to thesignificance of XMRV preva enceintheblood
suppl yt3.

Transfusion associated proliferation of Leishma-
niasisisincreasing continually®, with thisincrease
appearing to be associated with individualswho are
asoHIV positive. Thetransmission of Leishmaniasis
by transfusion requiresthat the parasitesbe present in
the peripheral blood of the donor, and survivethe pro-
cessing and storage process within the blood bank,
beforeinfection of therecipient®™. Leishmaniasisis
now found in over 90 countries and whereit isen-
demic the population of infected individualswill be
much higher and when the screening processfor do-
nors is less rigorous, then transfusion-associated
Leishmaniasisismore common’®l. However, thetoo-
expensve screening for Leishmaniasiscontributesto
the spread viablood donation(®¥.

CONCLUSIONS

Bloodtrandfusionsareavitd practicefor hedthcare
practiceandfacilities. Donor sdlectionisof the utmost
importance so that transfus on-transmissibleinfections
areavoided. Worldwidethereareupto4 millionblood
donationswhich arenot evaluated for HIV or hepatitis
B virus (HBV), with few being tested for hepatitisC
virus. Blood donated that is contaminated with CMV
can cause serious problems in neonates and
immunocompromised patients. Transfusion associated
proliferation of Le shmaniassisincreasing continudly,
with thisincrease appearing to be associated with indi-
vidualswhoareasoHIV positive.

Therisk of HIV infectionfollowing needletick event
increases asvolume of blood increases, and accord-
ingly withincreasedtiter of HIV withinthesourceblood.
Syphilishasbecomeamajor heath problem for public
hedlth worldwideand thereisincreasing evidencethat
thisdiseaseiswidespread inAfrica. A significant route
of syphilisinfectionisby blood transfusion. Thecollec-
tion of blood from personshaving anincreased risk of

HIV infection a so presents an added risk for transfu-
sondirected blood productsthat wereaccidentaly given
toapatient in error either beforetesting iscompleted
or followingapogtivetest.

Strict selection of blood donors and comprehen-
sivescreening of donors’ blood using standard meth-
ods are highly recommended to ensure the safety of
blood for recipient. Only continuousimprovement and
implementation of donor sdlection, sensitivescreening
tests, and effectiveinactivation methodologieswill en-
suretheeimination, or reduction of therisk of acquir-
ingTTIs.
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