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Tahle 2 Silmmary of deaths attriﬁ_uted to transfusion-transmitted Babesia infaction that were repnﬁad to the US Food and Drug Administration.

Patient

Age,
vears

Sex .

Stata of
rasidanca

Medical histary

-Presenting complaint

Ciinital course

Denar infoimation

H

8

a8

57

76

n

82

§1

43

" Famals

Mala

Mata

Male

Fermale

Femals’

Femata

Femals

Female

Marytand

Rhode Island

Toxas

Minnesota

Connectieut

Chio

Mew Jersey

Indiana

Delawnte

Hypercholasterolemia, hypenension, severe nosedleeds
requiring transtusion bur atherwise in good healt

Chronic myelomonocytic laukemia with chronie anemia
{itanatusion deperdert) snd Gl theed :

Recant history of metena and arevious hepatitis B and C
vitus infethon, Sirrhosis, ecronary anery disease, con-
gastive heart tailure, 1aceipt of coranary anary bypass
grafts, and Gt Bleed requiring transfusion

Transfusion-depencent acute myelocytic leukemia, rhew
matoid arthritis, stergid-induced immunosupprassion,

and histary of splanectomy, coronary attery disease, id-

iopathic thrambacytopenia, and rnumpre mher medical
oroblams

Cnronie lver diseaso lpertal hypartension with gaslrnqso-
phageal varices and hepatefenal syndrome), shionic
transfusiondependent-anemia and dishetes, splenec
torny, onud cholecysteciomsy

Receipt of coronary artary bypass qraffs and sortic valve
taplacement with transfusion, atrial fibrillation, cerebro-
vascular accident, and hypetlipideria

Insulin-depenuent diaberes, enc-stage renal disease lte- -

ceivirg dialysis), coronary artary disease lreceipt of cor-
onary artery bypass grain, Gl hleeu ing, and polyp re-
moval with ransfusion .

End-stags renal diseass {receipt of hemodialysis], canges-
tive heart failurs, Gl bleed requiring (ransiusmn ar pravi-
ous hospital adrmission

Congenital hypoplastic anem:a (D-anmnﬂ Blagktan syn-
dramel, splensatomy, hepam-s € virus micction, pulmo-
nary hypesiansion, iron gvetload, and multiple
transfusions

Severa latigue and lethargy

4-Day history of plogressive
weakness, fatigue, and ano-
rexia with low-grada fever

10-12-Day history of fever,
tught swents, chills, and
other camplaints of malana,
weakness, dizziness, ang
raxia, anc increasing ascites

Sevetal-day history of fever,
cough, weaknass, and
dyspnea

Lowqrau‘e taver, mmpTamrs of
chills and waakness for sew-
era) days, with hemocerit de-
cisasing from 29% 10 23%
ar touting outpatiant CBC
manitating

Several-day histoty of fever
and chills, with anemia and
thrombacytopania diagnosed
at hospital admission

Nausea, cough, vomidng,
waakness, ang faver

Nausea with fever whils re-
ceiving hemodislysis

Fatique, "shakes” for 4 days
without fever, gecreased ap-
petite and loose bowel
mevements for Lweek,
chronie dry eewgh with inlit
trates on chast tadiograph

CBC showing a hemocrit of 21%, o platetet lavel of 21,000 platetetsml,
BUN leve! of 80 mgfl, and 4 creatining level of 2.5 mefcl lindicating
tanal failural; examinaton for anema and fatigue identisd Babesia spe-
cies on PB smear {positive PCR tesulf); treated with quinine and clinda
myein; daveloped 3:gns of adult respitatory disrass Syndrome; axper-
encet thromboue cerebrovascular accident on day 5 of reatment wath
high faver

Babasiz speties identified by PB smear; traated with alovaquone ‘and azith.
romytin; died on hospita day Y2 with petsistent parasitemnia, progressive
ranal failure, anemia, and altered mental status

Baztesiz spacies identtired by PB smear; treated; ceveloped altered mantal
status, laspitatary thseress and Gl bleed

Sepsis examination and broad-spectrum antibiotcs started at hosgital ad-

mission, with Sabesia infection diagnosed (by PB smear} and rreated on
hospital day 2; death dus to multiple madical prablerms

Babasia spacies iantiied by PB smeat! treated; developed acuta whular
neerosis, altered mental siatus, and pragressive bypatension

Babesiz species identitied by PB smear; treated with clindarnyein and qui-
rine plus automated RBC exchange by apheresis, which reduced parasi-
temia fiom 26% to 6%; developad altered menal status; the patient
died of multiple-organ failure, Staphylococous sureus pneurnonia, and

" acuta myocadie! infarction

Low platelet eount on CBC with 8% Babesia speties found by manuat PB
smaar, conlirmed by PCR as 8. micror; atavaguone, clindamyein, and
aunine failed 1o prevent respiratoty failure, hypotension, catdiac compli-
cations, and progressiva shock

Initially treated for bacterial sepsis (vancomyoin and ceftazidime, then para-

. sitemia was rreated with exchange transfusion; originally tecéived a mis-
diagrosis of malaria; treated with ekndarmycin and guinidine; f:lavalopeu
alteiad mantal status and disseminated intravascular coagulation and
died; positive PCR results and an IgG titar of 1:2048 for 8. microd

Treatey for pnaumnn':a vath levaguin, vancomycein, and oselianivir; previous
FB smear zeaxarmined as pasitive tor Gabesia species treated wah efin
damytin ang quinire and uansl‘e’ted 10 ICU because of respiratory
disress

Resident of Maryland; traveled '
to New York (Long 1sland);
pasitive P8 smaar rasult; B.
hafcrati IFA, tite of 1:512

Resident of Rhoda Island; B.
microth IFA ther of 1:1924

Resident of Toxas; histary af
wavel to Massachusens; 8.
micrat! IFA titer of 1:256

Resident of Minnesota; 8. mi-
croil {FA titer of 1:266; nega-
tve PCR result

Residant of Connecticut, 5.
microlf IFA titer of 1:256;
positive Westetn Blot result;
negauve PCH 1esul

Residant of Ohio; traveled to
Cornecticut 2 months be-
fare donating blood; 8. mi-
croti IFA titer of 1;256

Reswent of New Jersey: B.
milerort IFA uter of 1:128

Resident of Indiana; taveled ta
wooded areas of Wisconsin
2 months befare donating
tlond; no known tek the;
19G titer of »1:266 and IgW
titat of 1:20 for B, microti;
negative PCR rasult after
tonation

Residen: of New Jersey: wrav-
eled to Rhode Island but no
ktown tick bite: B. microti:
IFA titer of 1:1024; negative
PCR resuit; donated RBC
unit was frozen and degly-
cerolized befare ransfusion

ICU, intensive cara unit; IFA, indirect lmmunoﬂuorescence antibody assay; PB, peripheral blocd,

NOTE. The information in this table was reported through a passive surveillance system; we report here the information prowded BUN, bload ures nnrogen‘ CBC, complete blood count; Gl, gastrointestinal:



Table 3. Timing of cligical events in fatal cases involving transfusion-transmitted Babesia infection repurted to the US Faod

and Drug Administration.

Patient
« Timing t 2 3 4 ] G 7 8 g
Date of implicated 4 April 15 November § Dacember 24 August 20 Sepiember G Seplember + 17 September 20 Septembar 26 November
blood unit translusion 1998 2005 2005 2006 - 2006 2006 2007 2007 . 2007
Latency period.” days - 38 50 30 18 3 29 43 a
Time 1o diagnosis.” days 43 a2 50 a4 18 w® - 3 57 45
Time to death, days - 439 55 57 a2 26 a1 3 50 47

® pPariods froﬁ the date of implicaled tansfusion to the onset of symptems are approximate [based on available estimated dates of symptom onset).

b postiransfusion diagnosis of Babesia infection, |
® The patient died prior to diagnosis of Babesia infection.

Babesia infection should be considered afong:potential eti-
ologies for otherwise unexplained fever in patients who have
recently received blood products. Because of the mobility of
donors and transportation of blood products, babesiosis should
be considered even beyond geographical regions with naturally
occurring discase. As noted in table 2, sevéral donors did nat
live in areas of endemicity but had traveled to these regions
before donating blocd. . '

- Patients presented with symptoms (table 2) that were typical
-of natural infections. Most developed altered mental status,
renal failure, or respiratory distress. The interval from blood

»
o

-1

i
en

No. of BPDRs

—
i=]
id

9

41897 1298 1999 2000 2001 2002 2003 2004 2005 ZBOG 2007
Fiscal Year

fusion-Transmitted Ui

P Potential kmplication in T¢

] Pestdenation Ulness

: . P
Figure 1. Summary of babesipsis-related Biological Product Deviation
‘Reports-{BPDRs) received by the US Food and Drug Administration (FDA)
during fiscal.years 1997-2007 [the FDA fiscal year is from 1 October
through 31 September). These data do not include reports of infected
danors identified prospectively through antibody assay research trials.
BPDRs may include >1 recipient, unit, or donation. Potential implication
in transfusion-transmitted disease refers to reports that indicate the safety
of a blood component unit that may have been affectad [e.g.. instances
" when a hlood transfusion recipient eceived a diagnosis of babesiosis,
“but the donor could not be contacted for confimation). Postdonation

illness refers to iliness in donors who notified the blood collection es- -

tablishatent after donation that they had received a diagnosis of babe-

siosis. Whether these donoes were infected at the time of donation was

unknown; all units [not yet transfused) from these donors were withdrawn;,
and the donors were indefinitely deferred.

transfusion to symptom onset ‘was 2.5~7 wecks (table 3}, An
earlier article reported a 1-9-week time frame for transfusion-
transmitted babesiosis {17]. These ranges of latency periods
contrast with the natural infection incubation time of 2—4
weeks. .

With 1 exception, all patients received transfusions from Au-
gust through December, consistent with the seasonality of Ba-
besia infection. Chronic parasitemia in the doner may have
accounted for the 1 case involving a blood transfusion in April.

. Implicated donations were identified in 2ll cases; the donors
tested positive by peripheral blood smear or immunoftuoresc-
ence antibody assay. Four donors’ samples also tested by PCR
had negative results. They may have been convalescent and no
longer parasitemic or were PCR negative because of the small
sampling volyme. All donors were asymptomatic at donatipn

"and remembered no tick bite.

Because many babesiosis cases may escape recognition, ques-
tioning ‘donors has limited preventive value [17]. Babesia spe-
cies can survive blood banking procedures, including refrig-
eration, leukoreduction, and filtration; pathogen transmission

" through transfusion of RBCs, deglycerolized RBCs, or platelets
«<an occur {1, 18-21]. Babesia parasites can survive in frozen

RBCs, because the glycerol treatment prevents lysis.
In view of the short periods between symptom onsct and

" death (5-17 days) (table 3), éxamination of a peripheral blood

smear (or other testing, depending on availability and the level
of clinical suspicion) for possible Babesia sPecieQ should be
constdered early in the evaluation of unexplained fever during
the ficst few weelks after transfusions, particuiarly in asplenic

‘or otherwise immunocompromised patients. Infectious disease

consultation may be required to microscopically distinguish
Babesia species from Plasmodium organisms.

Although babesiosis is not nationally notifiable, reporting
transfusion-transmitted Babesia infections to public health au-
thorities can. al[ow investigators to identify infected donorsand
interdict remammg units. Investigation of prior donations also
allows testing of associated recipients.

Similarly, blood eollectors should immediately report post-
donation babesiosis to the transfusion facilities 10 expedite

Babesia Transmission throngh Blood Transﬁxsipn « CID 2009:48 {1 January) - 29
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prompt withdrawal of potentially infected urnexpired blood
cornponents. We remind blood establishments of the require-
ment to submit fatality and BPDRs to the FDA,

. Qur data cannot distinguish whether the increase in the
numbers of deaths and reports to the BPDR system reflect an
increasing incidence of babesiosis and/or improved diagnasis
‘and reporting. State Health Departments (e.g., in New York
and Connecticut) have also seen an increase in the number of
. babesiosis case reports over the past 10 years [22~25].

Each year, >5 million recipients receive >14 million trans-
fusions of whole blood ar RBCs [26]. Transfusion-transmitted
babesiosis appears to be rare, but increased clinician awareness
of the possibility of babesiosis in febrile transfusion recipients
may facilitate earlier diagnosis and more successful treatment.
Tt will also trigger timelypub]ic health investigations to interdict
. extant infected units and alert other associated recipients, pro-
tecting others from this potentially fatal blood-borne pathogen.

" Addendum. During final -revisions of this article in late
September 2008, the FDA received areport of another death
associated with transfusion-transmitted babesiosis. An elderly
woman in Minnesota died ~3 weeks after receipt of 2 units of
RBCs. One of the donated units” retention segments was pos-
itive for Babesia species by serologic__testing and PCR-

.17
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these Endings, and showed both haplotypes have altered hr® and hr®
antigen expression, and the associated ¢ and e antigens are altered to
the exterd that affoanti-c and alloanti-e were produced. We also describe
a homozygous proband with an aftoantibody to the high-prevalence
antigen that is antithetical 10 JAL. Methods: Samples from 15 JAL+ persons
{11 probands and 4 family members including twe Caucasian, six Afdcan
American Blacks, one Puerto Rican Black, and six Brazilian Blacks) were
tested. Hemagglutination studies were performed by standard methods
using reagents from multiple sources. Results: The JAL+ status of the
BBCs was determined with three anti-JAL (J Pas., Aller, MacD). RBCs
from both Caucasian JAL+ probands had the {C){e) haplotype and altered
C, e, hr¥, and he® antigens, RBCs from Black JAL+ persons had the (c){e)
" haplotype and expressed allered <, e, f, V, hré, VS, and v® antigens. Of
six anti-C reagents, all agglutinaled the two Caucasian samples moderately.
Of nine anti-c reagenls tested with RBCs from the nor-Caucasian pro-
bands, reactivity ranged from slrong lo negative; notably, clone MS42
reacled strongly, MS33 and BS240 reacled moderately, .and Gamma
clone 951 was non-reactive. Of 12 anti-e reagents, reactivity ranged from
strong to negative; notably, clone MS62 and MSE3 reacted moderately,
MS69 and HIRO38, 41, and 43 reacled weakly to moderately, and MS16
(depending on the formulation) was weakly reaclive or non-reactive.
All RBC samples were lested wilh al lzas! iwo examples of anfi-V, -heS; -
VS, and -hi®; some gave weak reactions while others did not react.
Plasma from one proband contalned alloantl-¢, from another gontained
alloanti-e, and from a third contained an alloantibody that failed 1o react
with D- = and Rh,x RBCs. . This apparent anti-Rh{7 recognizes the high-
prevalence antigen anfithetical to JAL that we have named CEST. Conclu-
sions: The presence of the JAL antigen has a quantifative and qualilative
effect on the expression of, in Caucasians C, e, hr®, and hr® antigens, and
in people of Black African ancestry c, e, f, ¥, hrs, VS, and fu? antigens.
The qualitative effect on iwo antigens is revealed by two patients who
received blood transfusions and made alloantl-c or allpanti-e. This is the
first description of an antibody to the high-prevalence antigen antithetical
to JAL. .
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Chrigtine Lomas-Francis, Connls Westhofi, Denden Aleantara,
Pamela Nickle, Joan Uehlinger: Nothing {o Disclose
Marion E. Reid: Not Specified -

S35-020D

The JAL Antigen (RH48) Is Encoded by an ARG114TRP Mutation
C Westholf (mreid@® nybloodcenter.org), S Yege', C Lomas-Francis®,
K Hue-Roye®, L Caslilho®, M E Reld", 'American Red Cross,
Philadelphia, PAZNew York Blood Center, Long Island City, NY:
INew York Blood Center, New York;'Hamocentro, Unicamp,
QCampinas, Brazil.

Background: Two JAL-posilive {(Rh48+) haplotypes have been described.
One, found in Caucaslans, has altered C and e antigens [(C)}{e)}, and the
other, found in people of Afiican Black ancesiry, has allered ¢ and &
antigens [(c){e)] (Lomas, of al., Vox Sang 1890;59:39). The puipose of
this study was lo delermine the molecular basls associated with expression
of the JAL antigen. Methods: Samples from fifteen JAL+ probands; wo
Caucasian, .six Afrlean Amerlcan Blacks, six Brazifan Blacks, and one
Puerle Rican were includad in the study. Hemagglulinalion studies were
performed by standard methods. DNA, extracied from peripheral blood
leukocyles, was amplifled by PCR and analyzed by sequencing. Reticuloc-
tye RNA isolation and Rh-cONA analysis was performed by Standard
molecular methods. Results: Samples from Caucasian JAL+ probands had

RHCE*Ce, and these from Black JAL+ probands had RHCE*ca, but all had

a 340C > T {Arg114Trp) missense mulation In exon 3 of RHCE regardless
of the Ce or ce ‘background allefe. The JAL-encoding RHCE ce allele also
had 733C > G {Leu245Val) and red celts from informative heterozygoles
and homozygates did nol express f, hr¥, or hr* antigens, and had dra-
matically weakened V, and VS anligens. Expression of ¢ anligen was also
allered, as the RBCs were non-reactive wilh one of three monoclonal

anti-c fested. In kind, expression of ¢ on the Ce allele was aflered, as

was the e antigen expressed from both the ce or Ce allele thal encaded
JAL. Coaclusions: Expression of the JAL (Rh48) antigen resufts from

30T > T (Arg114Trp) on either a Ce or ce background. Although the .

Ce allele encoding the JAL antigen has been reported as CeMA by Noizat~
_ Pirenne et al, (Transfuslon 2002;42:627) and the c¢e allele as ceS(340)
by the same authors {Blood 2002; 100:4223), these alleles have nof previ-
ously been recognized as encoding the JAL antigen. Those samples
were sludied because of alleted expression of C or e antigen, respectivety.
We show here for the firsl ime fhat, in addition to altered expression of C
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or c and e, the 1147ip mutation encodes the low-prevalence Rh antigen,
JAL. .
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Transfusion Transmitled Diseases: Malaria and Chagas
Disease '

537-020E

Malaria Antibody Tesling—A Safe and Efficient Strategy to Minimise
the Risk of Transfusion Transmitled Malaria (TTM)

C Seed" (akellor@ arcbs.redeross.ong.au), G Kee?, S Ismay?, T Wong?,
A Keller'. "Ausiralian Red Cross Blood Service,” Perth, Australia;Sydney,
Australia.

Background: Until recently, owing to the fack of 2 sullable test, screening
for malaria in Australian blood donors invoived collecling a medical and
travel history and exciuding the 'cellular’ blood components from donors
with a potential malaria exposure. This strategy minimised the residual risk
of TTM 1o less than 1 Tn 10 milion but resulted in the unavailability for
transfusion ol approximately 35,000 red blood cells (RBC) per annum. in
July 2005 the Ausltralian Red Cross Blood Servica (ARCBS) implemented
an allernajive stralegy based on screening donors with potential malaria
exposure for - malarla antibodies a minimum of 4 months after their last
identilied risk exposure. Methods: Since-July 2005, donations from donors
identilied as having had malaria and recovered, or having travelled to or
resided in & malaria! country within tha last 3 years are eligible for testing.
RBC from these donors were collected, quarantined and samples tested
using & commerclal malada antibody EIA. Non feactive (NR) donations
were then Issued for ransfusion and {he assoclated donors re-instated for
cellular component manufacture. EtA repeatadly reacliva (RR) donations
were not issued and subject 1o supplementary lesting (real-time plasmodial
PCR and antigen immunc-chromatographic test). Concordantly suppleman-
tal test negative donars were considered "antibody positive’ without evi-
dence of curent infeclion. Donors reactive on efther ar both supplemental
tests ware consldered potentially infected and refered immediately for
clinical assessment. Results: A total of 122,713 donations were tesled by

" EiAbelween July 2005 and February 2008, of which 117,300 (26.1%) were

NR and the remaining 4,813 {3.9%) repeat reaclive (AR). From donors
re-instaled by a NR EIA, ARCBS issued for wansfusion an additional .
159,287 RBC and 17,815 platelals representing the combined return from
their testad donatlon, and subsequent donatfons made during the period
of their original restriction, Of the 4,813 EIA RR samples, one had low level
but reproduclbly detectable plasmodial DNA by PCR {index sample 31 and
follow-up sample 50 coplesful} but was antigen negative. The donor, a
migrant from Liberfa had a history of malarla during childhood but was
asymptomatic at follow up. Conclusions: The tesling sliralegy has delivered
in excess of 50,000 additional RBG and'5,000 addltional platelels annuafly

. since Inception. This has markedly improved manulacturing efficiency by

increasing the proportion of fransfusible components froin existing donors,
The lack of a reporied TTM case since implementing the new stralegy
suggests that this dividend has bean achaeved without measurably impact-
ing recipient safaty.
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Malaria Delerrats: Time to Lessen the impact of Travel Defereals
M Nguyen' (githle@ usa.redcross.org), D Leiby’, T Gaff?,

J Gibble®, 'American Red Cross, Rockville, MDZAmerican

FRed Cross, Ballimore, MD;’Amen'ca_n Red Cross, Blood Services,

Baltimore, MD.

Background: Human malaria, caused by five species of the intraerythro-
cytic protozoan parasite Plasmodium, remains a blood safety concemn.
Hawever, blood banks are adversely impacted by ongoing donor loss due
to an increasing number of malaria deterrals, Among the 1% of donors lost
because of malaria deferrals, the majority (91%) were associated wilh fravel
lo malaria endemic areas. [n contrast, the only 2 transfusion-ransmitted
malaria cases reported in the US since 1998 were atiributed ta donors with ©
past residence in an endemic region. This study investigated the relationship





