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Quantitative Reaktime PCR Assay for Trypanosoma cruzi

T-H Lee' (BJohnson@ blgodsystems.org), E Sabino®, L Montalve®, L Wen®,
D Chafets®, B Custer®, Michael P Busch’, for the Retrovirus Epidemiology
Donor Studies-l (REDS-) International®. **Fundacac Pro Sangue, Sao
Paulo, Brazii?Bloodsyslems Research Institute, CA/Blood systems
Research Institute, San Francisco, CABload Syslems Research Instilute,
San Francisco, CA’Blood Systams Research Institute, San Francisco,
CA Blood Systems, Inc.;& Blood Syslerns Research Insiiiute, San
Francisco, CA"Blood Systems Research Instifute, CA.

Background: Thypanosoma cruzi Infecls about 18 million people, and
results tn 50,000 deaths from Chagas disease annually, primarily in Latin
America. Latin American blood donors in the US may harber chronic T. cruzi
infection and be potential reservair of 7, eruzltransmission by blood transfu-
sion. US blood centers bggan donor screening for T. cruzf antibody (Ab) in
early 2007 and have Identified hundreds of seropos bleod donors. Qur

cbjective was to devek)p a sensitive assay for T cruzi parasite detection |

and quaniitation in whole blood (WB) samples from seropes donars. The
assay is also needed for studies of T. cruzi transfusion-fransmission and
. disease .pathogenesls. Methods: Trypomastigotes of T eruzi, grown In

. culture, were harvested, counted, and splked into fresh WB to create
samples containing 8, 4, 2, and 1 parasite/20 ml W8, Lysis of parasiles was
performéd by adding 20 ml of Guanidium-EDTA lysls bulfer (6M Guanidine
HC! with 0.2M EDTA, pH8.0) to 20 mL WB and vortexing. The lysed WB
was heated at 100C for 15 mins to disentangle minlclrcle kinetoplast DNA
present at -10,000 copies/parasite. Tolal DNA was prepared from 0.4 mi.
of the lysate by precipitating hemoglobin and inhibllors. Parasitic DNA was
captured- by T. cnzl specific oligonuclectide probes bound to magnetic
beads. After being eluted from the beads, parasile ONA was amplifled by

real-ime (RT)PCR with SyBr green dye & an optimized buffer system using-

a T. cruzi kinetoplast DNA specific pdmer pair (Tc-121/Tc-536). Results:
. Table summarizes RT-PCR resulls for 5 replicate amplifications of the:
spiked dilution series. A single parasite in 20 mL, WE gave strong signal (-10
cycles below 45-cycle cutoff) & good precdision quantiiation of up to B para-

‘siles. We tested 27 coded specimens from T. cruxd Ab-reaclive donors: 2/7 -

" RIPA(+} and 0/20 RIPA{-) donars tested PCR{+); tha 2 pos donors had ~1
paraslie/20 mL WB, Cancluslon: We can detect single T. cruziparasites in
20 mL'WB wilh this sensitive quanilialive RT-PCR assay. Additionat T. cruz/
seropos donor blood samples from the US, Argentina, Honduras & Brazil
are being collected for analysis. :

.. # of 7. cruxi Spiked inte 20 mL Whale Blopd
n=5 8 4 2 1 .0

MeanL‘p 34 (s05) 3264 (20.1)  93AB (t01) 1518 (00) 45
_ {=5Y0)

A one unit change in Cp in a real hme PCR assay is expected to equate kg an — doubling
of parasite load. Our assay performis as expasted 1n 4k range of 1-8 parasites,

Disclosure of Conflict of Interest -

Tzong-Hae Lee, Ester Sabino, Lani Monlalvo, Li Wen, DanlelAChafBls
Brian Custer, Michael P. Busch, for the Retrovirus Epldemlulogy Donor
Studies-l {(REDS-[t): Nothing ta Disclose
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Screening for Trypanosoma cruziin the Blood Donor Setting

R Gammon' (mprati@ ﬂorfdasb.foodceniers org), M Pratt’, "Florida‘’s Blood
Canfars, Orando, FL.

‘Background: Our blood donor center recently began testing for antibadies
to the agent that causes Chagas' Disease (Trypanosoma cruzi). We
reviewed incidence among our current blood danor population and all look-
back cases to determine if there were any reporls of transfusion-transmitied
Trypanosoma cruzi, Methods: Af our center all allogeneic and _autologous
" donatians were lested for anllbodles to T. cruzi using a US Food and Drug
Administration licensed enZyme immunoassay (EIA) methodology. Those
donalions thal were repeat reaclive (ARA) an EIA were sent for an unlicensed
confirmatory radioimmunoprecipitation assay (RIPA). In accordance. with
. AABB Association Bulletin 06-08 donors RR on EIA were Indefinitely
deferred and notified of resulls, Look-back was performed on those donors
who tested RIPA positive and included all efecironic donor records available.
Results: From 7/30/07-3/15/08 222,059 donalions (212,505 whole blood,
7.520 autolagous, 2,034 diracted and of which 51,298 were first-lime donors)
were {ested by EIA for anti-7. cruzi, 16/222,059 {0.007%} donalions were
ElA AR donations. Condirmatory RIPA resulls were as follows: 7/16 (43.75%
or 7/222,058 (0.003%) were posilive and 8/16 {56.25%) were negative. 2/7
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{28.6%) or 2/51,298 {0.004%) BIPA posilive results were from first-fime
donars, Look-back was performed on the 5 RIPA positive repeat donors and
involved 75 lransfusable blood comporients (70 were fransfused, 2 dis-
carded and 3 no information was provided). There were no reports of
recipients of the 70 fransfused blood components testing reactive for anti-
bodies to 7. cruzi. Concluslons: At our blood center, the Introduction of
testing for 7. cruzi prevented lransfusion of a small number of urits that
confirmed positive for the presence of antibodies, Lock-back revealed no
reports of fransfusion-transmission of 7. cruzi from previcusly donated
untested unifs.

Disclosure of Conflict of Interest

Richard Gammon, Michaet Pralt: Nothing to Disclose
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SP248
A Fatal Case of Transfusfon—TransmI!ted Babeslosis I the State of

- Delawate

Y Zhaa' (fbeardeli@ delp.com), K Love?, S Hnll’ F Beardell’, ‘Christiana
Care Health System, Newark, DE>Christiana Care, Newark, DESDGLE
Newark, DE/Delaware Clinlcal and Laboratory Physicians, PA, Newark,
DE,

Background: Babesiosis is an emerging zoonofic disease caused by .
infraarythrocytic prolozoa. Although the disease is usually fransmitted by
tick bite, there has beon an Increase in the number of fransfusior-transmit-
ted cases reported. This report describes a fatal case of transfusion-rans-
milled babeslosls In {elaware, Case Report: The patient was a 43-year-old
Caucasfan woman with history of transfuslon-dependent Diamond-8lackian
Syndramae, hepatitis C, pulmanary hyperiension and splenectomy. She had
been receiving two units of RBCs every 2 weeks, She presented on Tl
with fever, chllls, cough and fatigue, and was ireated with antibiotics initially .
for presumptive pneumanta. Examination of the perpheral blood smears
revealad numerous infraerythrocytic ring forms, conslstent with Babesia.
The diagnosls of babesiosis was confirmed by posftive polymerase chain
reaclion (PCR) for 8, microli DNA and high'iter of antibody to B. microt
(1:2048). Despite aggressive lherapy including Clindamycin and Quinine,
the patient’s condition Tapidly deteriorated with mult-gystem argan failure
and she expired 3 days after admlssion. The paflent resided in Delaware
and had no history of tick bltes or racenl fravel hislory cutside Delaware,
Thirteen implicated donors were subsequently tested for B. microtl, All tested
donois were hegalive by PCR for B. microli. However, one of them had a
significantly elevated B. microfi antibody tler (1:1024). This danor resides
in New Jersey and had recenlly trdveied to Rhode island. The donor has

_ no known history of tick bites or fllu-llke symptoms within the past 2 years.

The. donor has no! been' diagnosed with Babeslosis, Lyme's disease or
Ehrlichlosls, and has never recelvad a blood transfusion. The implicaled
unit was donaled on 8/8/07, frozen, and transiused as a deglycerolized
unit on 11/27/07, 8 weeks prior 1o davelopment of the patient's symplioms.
Cancluslon: This case emphasizes the need fo review peripheral blood
smears in febrile, Immunocompromised patienis who have been recently
transfused. Prompt recogrilion and teatment are important, as Babesia
intections can be severe of falal in splenectomized andfor immunocompro-
mised patlents. It also iltustrates the need lor belter Strategies, including
more sensilive, specilic and rapid screening tests, to prevent transfusion-
trarsmilted bahesiosis. .

Disclosure of Conllict of Interest .
Yong Zhao, Ken Love, Scofl Hall, Frank Beardell: Nolhing to' Disclose
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Babeslasis Transmission through Blaod Transfusion: Recent Fatality
Reports Received by FDA

D Gubernot' (robert.wise@ [da.hiis.gov), C Lucey?, K Lee®, G Conley’,

L Holness®, B Wise®. ‘FDA/CBER, Rockville, MD*FDA/CBER/OBRRY
DETTD, Rockville, MD Food & Deug Adminisiration, Rockville, MDFDA/
CBER/Office of Compliance & Biologics Qualily, Rockville, M fFood and
Drug Administration, Aockvilla, M0,

Background: Babesiosis is a known (ransfusion-transmitted disease risk,
wilh no licensed donor screaning assay. There are estimates 1hat 70 trans-
fusion-transmiited cases have occurred from 1979 through 2007. This-
research evaluated theé magnitude and characteristics of Babesia-related
transtusion events raported to the Food and Drug Administration (FDA) with
focus on the recent transfusion-related babesiosis fatafily reports and a
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summary of Biological Product Deviation Reports (BPDRs) subrmitted to the
FBA. Methods: Data were collected by querying three FDA surveillance
systems for reporls recefved within the past decade:-Blood Collection and
Transfusion Fatality Reporling, the MedWatch. Program, and BFDRs.
Results: Between January and October 2006, the FDA received five frans-
tusion-related babesiosis tatality reports after only ong prior report in 1998.
Recipients presented with symptoms 4 to 7 weeks after fransfusion of Impli-
cated blood units, and all were infected with Babesia microtl, No MedWatch
reporf was received; however 8 Babesia-related BPDRs over the pas!
decade, with increasing numbers in more recent years, suggest a rising risk
for {ransfusion-transmission from this parasite. Conclusions: The recent
tatality reporis, atong with growing nembers of BPDRs, underscore babe-
siosis as a rare posktransfusion complication whose risk may be increasing.
Enhanced clinician awareness of the possibility of babesiosis in febrile
ransfusion recipients may faciiitate prompt diagnosis with more effective
tfreatment and timely investigations to interdict extanl infecied units. Repart-
ing of babesiosis donor and transfusion-related events assists the FDA in
assessing the scope of the risk and developing appropriale public health
conlrol measures. Disclaimer: The findings and conclusions in his abstract
have not been formally disseminated by the Food and Drug Administrafion
and should not be construcd to represent any Agency determination or
policy. .
Disclosure of Conflict of Interest

Diane Guberngt, Chades Lucey, Karen Lee, Gilliam Conley, )
Leste Holness, Robert Wise: Nothing to Disclose
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Evaluation of Candidate Reenfry Propesals for SBabesia mn:mtr
Infection

R Cable' (leibyd® usa.redcrass.org), S Johnsor?, L Tonnett, D Leiby®.
'American Red Cross Blood Services, New England Div, Farmington,
CT2American Red Cross, Farmington, CTPAmerican Red Cross,
Rockville, MD. - ’

" Background: B. microli (Bm) is a fick-home the parasite which can be

transmitted by transfusion {from chronically infected donors. lmpfication in -

'’ yansfusion babesiosls (TB) or clinlcal babesiosis (CB) requires pen'naﬂant
donor deferral. As part of a multi-year longitudinal research siudy in New
England, Bm seroposilive bioed donors are deferred despite apparent clear-
ance of infection in many cases. We evaluated several candidate donor
reentry proposals (Schemes) that also may be applicable to donors with CB
or implicated in TB. Methods: Consepnting blood donors were screened by
FA for Bm (positive 21:64) using retention tubes (index sample). Consent-
ing positive danors agreed to provide subsequent samples at 1-2 month
intervals which were screened by IFA and nested- or RT-PCR. 18 donors
were released from study before 1 year after 3 consecutive negative bleeds.
45 donors dropped oul and could not be evaluated, Study data were used
to evaluate 4 potential reentry Schemes based on the initial PCR result (<12
week after the initial 1FA) and on the first IFA and PCR result 211 months
following the index sample (Table 1). Reentry fallure was defined as a PCR
positive samples following successful reentry. Results: 76/139 donors com-
pleted 1 vear ar more of follow-up and were eligible for assessment using
the four candidate reentry Schemes (Table 2). All 43 efigible donors with
IFA titers 51:128 after the index sample could be reentered. Only 21/33
{64%) donass with 1 or more [FA titers >1:128 afler the index sample could
be reentered. Requiring all IFA titers to be £1:128 would eliminate only 1/3
Scheme failures, bul would require mulfiple donar samples. Requirng 2
rather than 1 year wait after the sercpositive screen would eliminate the
observed Scheme failures in all cases. However, this coufd not be fully
assessed because of limited follow-up: Conclusion: Reentry for Bm is
‘feasible using approaches similar to other TTD markers. Evaluated Schemes
could reenter a significant portion of donors; however, there was a small,

but unacceptabfe failure rate. in addition, 18 donors released from the study

hefore a year could also be considered for reentry, but there was no follow-
up fo assess this approach. Sampling beyend 1 year may be required io
develop an acceptable reeniry Scheme. Such a Scheme cauld be useful tor
donor management if Bm sgreening is impiemented, and could allow reentry
of donors implicated in TB or recovered CB.

TABLE 1. Reenfry schemes

¢ Initial IFA Initial PCR IFA 1 Year PCR 1 Yaar Qther PGR
12 =1:64 Heg =1:128 Heg All Hag
1b 21:64 Net 212128 Heg Aoy

2a 2164 Pos or NA <1128 feg All Heg
2b 21:64 Pes or NA R bavii] Neg Any
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TABLE 2, Evaluation of reentry schemes

Reentry scheme | 1a R -0 2a 2t
Eligitle inftially - 11 116 138 139
Foflowed t year - TN 35 ™ 76
Reentered 42 47 55 64
% reentered wh 85% 2% 84%
Scheme failures* 2 3 2 3

* PCR positive samgles following successiul raentry

Bisclosure of Conflict of Interest

Ritchard Cable, Stephanie Johnson, Laura Tonnatti: Mothing to Disclose
David Leiby: Not Specified
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Seasonal and Geagraphic Distribution of Babesra nricroti
Seraprevalence in Connecticut Blood Donors: 2006 ahd 2007
S Johnson' {lonnettil@ usa.redeross.org), R Cable®, D Leiby?,

"E V Tassel!, L Tonnett®. ‘American Red Cross, Fammington, CT:

?American Red Cross Blood Services, New England Div; Farmingtan,
CTAmerican Red Cross, Rockville, MO} Farmington.

Background: Babesia microlils an Intraerythrocytic parasite, transmitted by
Ixodas ticks, that is found throughout the northeastern United States. 8.
microliis also fransmitted by bleod transfusion, with over 70 cases reported
to date. Individuals exposed fo the parasile may develop babesiosis, a
potentially life threatening lliness. Those at greatest risk for developing

", serfous disease include asplenic, elderdy and immunocompromised indi-

viduals. Our blood center has been studying the presence of antibodies to
8. microfi in Conneclicut blood donors 'since 1899, The purpose of this
analysis Is 1o provide data, and highlight the need, for the develop-
ment of methods for screehing the blood supply to improve blood safety.
Methads: Consenting-blood donors are tested at select blood drives. A
donor is considered seroposiive when they test posilive for B. microli
antibodies by IFA (21:64). Beginning in 2006 testing was conducted year
round and included blood drives in all elght counties of Conneclicut. Results:
Seroposilive individuals were identified in every county (Fable 1), although .
the two southeastetn counties (M;ddlesex and tNew London) each had sig-
nificantly higher seroprevalence rdtes when compared to the remaining six
counties (p < 0.05 for both). Seropositive individuals were identified In every
month and seroprevalence varied month to month but there was no appar-
ent seasanal patlern. Conclusions: Seroprevalence of B. micrali in Con-
necticut varies signif' icanlly by county, but every counly had substantlal
seropravalence, 0.4% or greater seropositive rate (40/10,000 donors). Sero-
positive donors were identified in every month of the year. Based on these
resuits, using seasonal or geographic exclusion criteria to interdict Babesia

. from the blood supply would be an inellective approach. These data supporl

the need for developing efficient methods for screening the blood supply for

Babesia, and thereby improving blood safety.

TABLE 1, 2006 & 2007

“# Positive

County - £ Tesled Seroprevalence per 10,000 Danars
Fatifield T 1631 10 61
Hartford 2609 AT 55
Litchtietd 375 2 : 53
Middlesex 654 10 153
Hew Haven 1521 10 66
Hew Londom 1062 19 . 179
Tolfand 418 3 72

Windham 252 1 40

Disclasure of Conflict of interest ' .

Stephanie Johnson, Ritchard Cable, Eric Van Tassell, Laura Tonnetti:
Nothing 1o Disclose :
David Leiby: Not Specified
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Transfusion ‘i'ransmltted Babeslosis in an [TP Patient:

A Case Report

Juan Merayo-Rodrauez' (Ramon, kranmnke!@ danhosp.arg), R Duran?,
R Birusingh', J Stratidis®, P Nee', R Kranwinkef. 'Danbury Hospilal,
Danbury, CT2University of Pennsyfva‘nfa, Phifadelphia, PAFDanbury.

Owr case is & 79 years old male who presented to Danbury Hospital Emer-
gency Depariment (ED) complaiaing of fever aad chifls that started a few
hours earlier. The palient was discharged 2 weeks prior foliowing-a Clos-
tridium difficile (C. difficile} infection. On physical examination the palient
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BLOOD COMPONENTS

Bacterial contamination of whole blood-derived platélets: the
introduction of sample diversion and prestorage pooling with
culture testing in the American Red Cross

Richard J. Benjamm, Lmda Kline, Beth A. Dy, Jean Kennedy, Patricia Pisciotlo, Suneen Sapamekar
" Rachel Mercado, and Anne E Eder

BACKGROUND: Bacterial sepsis following whole
" blood—derived platelet (WBP) transfusion has remained
a substantial patient risk, primarily due to a lack of
practical and effeclive means to limit or detect bacterial
contamination. We describe the risk of reported seplic
reactions to WBPs and the introduction of prestorage-
pooled whote blood—derived platelels (PSPs) collected
using initial sample "diversion and cultured for bacterial
contamination, "
STUDY DESIGN AND METHODS: Product quallficatlon
and quality control {QC) testing with the Acrodose PL
system {Pail Medicaf) were evaluated in four regional
:blood centers. E}ac’ierial contamination risk was

assessed by review of reported septic transfusion reac-

tions to WBPs and by aerobic QC cuiture of leukore-
duced PSPs ulilizing automated microbial detection”
system cultures (BacT/ALEAT 3D, bioMérieux).
RESULTS: Before implementing PSPs (January 2003-
December 2006), we distributed 2,535,043 WBP units .
and received 20 reports of septic reactions inciuding -
2 fatalities {7.9 per million [1:126,752] reactions and '
0.79 per million [1:1,267,522] fatalities). In October
2006, PSPs were effactively implemented with a
product qualification success rate of 99.6 percent and
a mean yield of 4.0 X ‘t'd” platelets {PLTs) per poal. .
Whole blood collection sets with sample diversion tech-
nology were introduced during the operational trial and
decreased the rate of confirmed-positive bacterial "
culture of PSPs from 2111 (1:474) to 965 (1:'1036) per
miflion {odds ratio, 0‘46;' 95% confidence imf_rrvaL 0.22-
0.95). No septic reactions to PSPs were reported
(25,936 PSP units distributed).

CONCLUSION: Sampie diversion and baclerial culture.

are effective methods to reduce bacterial risk with WEP
transfusion. Bacterial contamination of PSPs was
assessed at 5.8-fold our current rate for apheresis PLTs
utilizing comparable culture protocols.

2348 TRANSFUSION Volume 48, November 2008
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he introduction of the Food and Drug Adminis-

tration (FDA)-approved Acrodose PL system

(Pall Medical, East Hills, NY) for producing

prestorage-pooled, lebkoreduced whole bleod-
derived platelets (PSPs). now offers the possibility of
quality coutrol (QC) bacterial culture testing of whole
blood-derived platelets-(WBP) at the blood center, utliz-
ing either the eBDS (Pall Medical) or the BacT/ALERT 3D
{bioMérieux, Durham, NC) culture systems.'? In addition
to providing a means to screen WBPs, the Acrodose PL
system offers the potential advantages of eltmmaung the -
time and labor needed for point-of-issue pooling at the
hospital transfusion service and reducing outdate rates,
because PSPs do not evoke a 4-hour outdate after pooling.
PSPs, however, carry a disadvantage that -confirmed- -

" positive and indeterminate. culture results lead to the.

discard of notonly the final pooled product, but also to the
retrieval and discard of all the associated red blood cell

" (RBC) and plasma products from the original whole blood

+

ABBREVIATIONS: PSP(s) = prestorage-pooled whole bload-
derived platelet(s); WBP(s) = whole blood-derived platelet(s).
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