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The Risk of Transfusion-Transmitted Babesiosis Due to Babesia microti in
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Dorsey*,? Russell Melmed*,' Jonathan Trouem-Trend*,* Shimian Zou*,? Laura
| Tonnetti*,? David Leiby*.* 'Blood Services, American Red Cross, Farmington,
CT, USA; *Jerome H. Holland Laboratory, American Red Cross, Rockville, MD,

‘USA4; 3Department of. Laboratary Medicine, Yale Umversz@ School of Medicine,
. New Haven, CT, USA. »

Babesia microti (Bm} is a tick-bome mtra—erythrocytxc parasite endemic in NE and - -

* the upper Midwest. Although primarily a tick-bome disease, Bm has been transmitted by
ﬁansﬁlsmn in at least 50 documented cases. Symptoms include féver, hemolytic anemia, and
thrombocytopenia, typlcally arising 2-8 weeks following transfusion. In order to assess the

I

. of frozen whole blood and serum samples collected generally 1, 3, 6, and 12 months after
blood transfusionis in a chronically transfused population, along with associated donor serum-

for antibodies to Babesia microti by IFA, 2s 'were the initial samples of any seropositive
recipient, using a 1:64 cut-off titer. If recxplents tésted IFA positive after being seronegative
" ‘(seroconversion), correspondmg donor sera were screened for Bm antibody-to identify
‘trapsfusion-transmiission. Stored DNA from setial séroconverting recipient samples were also
-assessed by real-time PCR for Bm. We definéd-an evaluable transfusion for Bm as aplatelet
-or RBC transfusion with- at least one follow-up sample 14-180 days later. 107 regcipients
received evaluabie transfiisions. Altogether these recipients received 1920 evaluable RBC
transﬁ;smns -and 1634 evaluable platelet transfusions. RESULTS: All follow-up samples
‘Were seronégative for Bm except for a single foliow-up sampte in a recipient with sickle cell
anetnid transfused with 45 RBC over 24 months. Thls sample-was reproducibly seropositive
in2 fabs with a titer of 1 64 and was PCR negative. Blood samples 6 weeks before and 11
“weeks after the seroposmve sample were seronegative, but PCR +.To investigate, 11. earliet

- '18/21 RBC transfused prior fo the strongly PCR + Tecipient sample were negative for Bm.
lived in 2 non-endethic area of Connectxcux. The patient had received 41 units of red cells in

" Bm. CONCLUSION: This’ may be a'casc of transfusion-transmitted Babesia microti, despite
our inability to identify a seroposifive blood donor. However, the recipient may have acquired
Bm from a tick bite or from earlier transfusions. The tisk of Babesia microti transmission
by transfusion in CT has thus been: measured e:ther as zero cases in 1920 RBC transfusions
(95% C10.0-0.0016 per RBC) oras 1 cascper 1920 RBC transfusions (0.005, C10.000013
~0.0029 per RBC) A previousteport (Gerber, et al. TID 1994; 1’!0 231-234) directly measured

recent risk estimate based on the prevalence of PCR positive CT donor samples is 1/1800

of clirohically transfused recipients is consistent with these earlier estimates.
Disc_logure No. relevant conﬂ:cts of mterest to declare
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samples, collécted at blood drives in CT. All recipiént follow-up samples were screened

Taree donor samplcs were riot available. The recipient reported no exposure to ticks and .

“the two years before enrollment in the study. There were no clinical syinptoms attributable to -

risk of Bm transmission by blood transfusion in Connecticut (CT), we tested a répository of
donor and recipient samples collected in 2004-2007.- METHODS: The repository consisted -

recipient samples taken 5-21 months. before the seroconversion were tested and all were | -
seronegative, although 2/11-were PCR:+(one strongly positive). Donor serum samples from -

~the risk of transfusion transmission of Babesia microti in CT as 1 in 601 RBC (.0017). A- “

RBC (0.0006) (Cible RG, et al. Transfision 2001: 41(suppl):12S-13S.) This cuirrent study |
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Persistent infection by human parvovirus
- B19 in qualified blood donors

Persistent parvovirus B13 infection with a low viral load
has been reporied in immunocompromised and in
immunocompetent individuals (reviewed in Parsyan and
Candotii'). Large cross-sectional studies using highly
sensitive DNA amplification methods have also'demon-
strated persistent B19 infection® Recently, Lefere and

colfeagues® conducted a longitudinal study of nonirmu-

nodeficient patients who were multitransfiised with red

blood cells, demonstrating that asymptomatic c}ironic»

B19 infections may persist for a long period.? To charac-
terize the natural course of persistent B19 infections, we
conducted the followmg longitudinal study using an

.in-house TagMan polymerase chain reaction method for .

Bi9 DNA and enzyme jmmunoassiys fo detect BI9
immunoglobulin M (IgM) -and mlmunogl_obuhn ‘G {IgG;
‘Denka Seiken, Tokyo, Japan). This study was approved by
the ethical Committee of.the Japanese Red Cross Osaka
Blood Center. In Japan, all donated blood is. tested for

B19 infection with an in- house receptor—mechated _
hemagglutination method-that detects B19 antigen as'a .

" marker of a high viremic stage of mféctmn -(Eutoff,
approx. 2.5 x 10% IUIml. B19 DNA; -data not shoWn)

Using this method, we identified 102 ‘cases of Bif-iifec-
tion among 979,052 bIood donorsin Osaka between 1997.
and 1999. We were able to test the plasma samples of ’20 L
of these 102 donors-(15 male, .5 female; : mear- age, "

34.3 years) when they returned for subsequent hlood
donations for viral load and B19-specific IgG and.IgM.
We did not examine the donors at their first visit because
B19 antigen-positive blood was automatically disquali-
fied and disposed. The mean duration of follow-up was
- 838 days (range; 101-1749 days). The results of sequential
viral load testing for all donors are shown in Fig. 1A. In

" the first 6 months; we observed a rapid‘decline in plasma

B19 DNA, which: decreased continuously, but never
became undetectable. Median plasma B19 viral loads for
samples tested. within every 6 months are shown in
Fig. 1B. We analyzed the B19 antibody for all donors

during the study period (Fig. 2A). For ¢ dohors (BPonors

1-9) with both IgG and IgM, IgM became undetectable,
while for 9 others (Donorxs 10-18), only B19 IgG was
detected, presumably because B19 IgM had:decreased to
an undetectable level: before the second 'visit. The
remaining 2. .donors (Donors 19 and. 20) had B19 IgM—-
detectable until the last visit (at 729 and 743 days).
Although the initial profile -for. B19 -antibodies showed .
different - pattems, -once estabhshed B19- spec1ﬁc IgG -
persisted in all 20 donors. Surnmariés for 3 representative
cases cortespondmg to- each’of. these paiterns for IgM,. .
[gG, and viral Ibad are presentecl in"Fig, 2B;
Consmtent wnh previous studigs that suggest that B19.

- DNA may pers:st for a Iong penod in unmunocompetent"" '

-mdmdudls 5 we observed pems‘tent BI9; mfectmn in:
healthy blood ‘donors in the present longitudinal’study - -
Dunng*the follow—up petiod, noné ofthe 20infectéd blood
" ddnors reported symptoms of Bi9irifec-
‘tion, although they retainéd high levels.

R of B19 TgG and low viral load. Our data

‘B B _suggest that in healthy individuals, the

B19 DNA (IU/nl)
"BISDNA (Ul
2

B9 plasma viral Ioad dechnes to below
10° IU per mL in apprommately 1 year
“and: to 10° I per mL in approximately
2 years after:an acute (high viremia)

. infection. Thé pattems of plasma B19
. viral 16ad observed in dur study may be
' useful for. ldentlfymg more suitable

0 200 400 600 50 1000 1200 M 1600 180::

Follow-up d:lys

Fig. 1. (A) Changes in plasma B}Q wral load mhealthy biood’ donors after an actzte
BI19 infection. Each line represents piasm' 319 DNA of the same donor.'l'ime 0 was L
defined as the first test visit when posmve results were obtamed for B19 anUgen )
(high viremic phase). (B) Plasma B19 vxral loads for all cases by 6-month intérvals, | 0
Medizns of the plasma B19 ¥iral loadwnh its 75th (top of the box) and 25th (bottom ‘ '
of the box) percentiles i m each categorywere mdxcated. [=0100.5 years - L
(0-182 days), =051 1.0 years (183-365 days}, ]]I 1.0 to 1.5 years (366-549 days], C
IV =15 to 2.0 years (550-730 days); V=2.0 to 2.5 years (731-914 days],VI 2.5- -
3.0 years (815-1096 days),VII 3 0-3. 5 years [1096-1279 days), VUI at Jeast

35years (P_-lzsﬂdays) . R
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* blood‘donors in c1rcumstances where
B19 NAT is unavallabie We encoilrage
- further studies with a Iarger sample size
E to valldate these prehmmary findings.
Harunuchl Matsukura, BS
Sacluko Shibata, MT
Yoshihiko Tani, MD, PhD
Hirotoshi Shibata, MD, PhDD
. . Rika-A, Furuta, PhD
", e-mail: ﬁtmta@osaka. be.j jre.or, iv
' " JapaneséRed Cross
Osika Blood Center
-Osaka, Japan
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Fig. 2. LA) B19 IgM and IgG for, indi\ndual donors at follownup visits. (&) Posmve for both IgM and IgG; (O).positive for IgG. (B) Rep— .
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: New cell lmes express HNA 1c, n4a, -4b, -Sa,
. or -5b for ufenuﬁcaurm of HNA antlbodles

Annbodles to" human leukocyte antigenis (HLAs) or
human neutroph:l antlgens (HNAsJ are regarded to be

the prmc1pal causes;6f nonhemolyuc transfusion: reac-

- tlons, mcludmg u-ansfuswn-related acute lung injury.

Although flow cytomemc (FCM) arialysis using panels of
phenotyped neutrophils is w1dely used to detect and
Idenufy anubodies to HNAs, FCM is tlme—consummg and

" Voluns 48, May 2008 mANsFus[ouj 1037




BIHERE RS 2-1 EE R4 3-3
EEMNm MRBE HERES
¥ &
-~ = #]EH #BE—WAFH FEELBFORS
F . =3
WAIES - WEEH = £ A H 20084 4 A 16 H L HARIELEHN
' Inactivation of parvavirus R19 SER
— IR during STIM-4 vapor heat _
. treatment of three coagulation F—-ZARUTF
| — N HRHEDRERGR factor concentrates
fRFEE (EFA) Berting, A et al, Transfusion,
ahead oi print ‘
ERIVRSAIZ BIY (B1YY) OBHSET v b 3T gEE A B EENE, EF NI NRERENSE /LRI ILA @ <y ERLOFERERR -
ANNVETA WA, Sy N OEETRICBY DM WATECORERICER SNTE D, —REC/ OVED A NV A EBER T OHESEEIRE

7"-»
—a

i S 3

ELICRER S D EF N T, UhL, BEOHREID, BIW @BH LRI AL 0 BRIIBN I EMAShCZ>TE

EERL, SEOMKBRERERTEHANCB LT STIN-4 BREINBNBEEEZ B WERELLEZTNY, BIW EEFNIANVAELTH
WERTWEIT AT A MMY) BTORELIHROLEEZT> TS,
MmikEERTFREROPHAOREEICEDL ST, BRICHWZBIYW BET 1 E, 28) BnThaEMAANR I I ALREL T,
STIM-4 BSIMBULE TRIZE > THRMIIRELENE Log WP T 7 75—, 3.0~4.8). LD, AINBAEIZL S B
OEREVTATERARB S 4, BIW IIHT 5 STINA RRRELE 217 - - i EE E T RF Oz e AR R 5 2FE A 5.

HELEOER

SEROMG

MBULEIC LB IV ARELOBERSRMCE > TERE
N5, BHBICHERTINERDDEEZ D,

BAoRY OV N oS Th: 77— ILhifcd
WK, BLOV iCHd B NAT 2 &ML, 10E5 [U/ml BAEASHERE
NEBEEE, FO— N MmEREETEMSREL TS, BRI
YA BEECHERT 2 2 LR TERNS, RROTREEEEE

WEWEEZ D,

SH DA B OREGEOWEHITHT SHHNECSED 5,

BYL-2008-0320




98



BYL.-2008-0320

HEMOSTASIS

Inactivation of parvovirus B19 during STIM-4 vapor heat
treatment of three coagulation factor concentrates

Andreas Berting, Jens Modrof, Ulrike Unger, Matthias Gessner, Andreas Klotz, Gerhard Poelsler,
and Thomas R. Kreil

BACKGROUND: To enhance the viral safety margins,
nanofiliration has been widely integrated into the manu-
facturing process of plasma-derived medicinal products.
Removal of smaller agents such as parvovirus Bi9
(B19V) by filtration, however, s typically less efficient.
Because recent investigations have demonstrated that
B19V may be more heat sensifive than animal parvovi-
ruses, the potential B19V inaciivation by a proprietary
vapor heating procedure (STIM-4} as incorporated into
the manufacturing processes of several nanofiltered
coagulation factor concentrates was investigated.
STUDY DESIGN AND METHODS: An infectivity assay
based on quantitative reverse transcription-polymerase
chain reaction (TagMan, Applied Biosystems) detection
of B19V mRNA after inoculation of a pemmissive ¢ell line
{UT7 Epo S1 cells) was used to investigate the virus
inactivation capacity of the STIM-4 vapor heat treatment
as used during'the manufacture of nanofiltered second-
generation Factor VIl inhibitor-bypassing activity
{FEIBA), F IX complex, and FVil products.

RESULTS: In contrast to animal parvoviruses, both
B19V genotypes investigated, that is, 1 and 2, were

_ shown 1o be surprisingly effectively inactivated by the
STIM-4 vapor heat treatiment process, with mean log
reduction faciors of 3.5 to 4.8, irrespeciive of ihe
product intermediate tested. .
CONCLUSION: The newly demonstrated effective inac-
tivation of B19V by vapor heafing, in contrast to the
eatlier used animal parvoviruses, resuits in significant
B19V safety margins for STiM-4-treated coagulation
factor concentrates.

87

o further enhance the safety margins of plasma-
derived medicinal products against any residual
virus safety concerns, manufacturers have con-
tinuously sought to implement dedicated virus
reduction steps into the manufacturing processes of these
products. Once robustly established and widely available,
nanofiltration has frequently been considered an option
for this purpose (for review see Burnoufand Radosevich').
In selecting the appropriate pore sizes of these filters,
commercially available between 15 and 75 nm, a delicate
balance needs to be struck between mainiaining an
appropriate yield of the respective produet intermediate
while effectively removing viruses. Especially for larger-
molecular-weight protein preparations the removal of
smaller viruses has thus been difficult? unless virus anti-
bodies present in the intermediate increased the effective
filtration size of a virus by formation of virus-antibody
complexes™ or specific product {formulations contrib-
uted to virus removal by inducing virus aggregation.® Par-
ticularly parvovirus B19 (B19V), currently the only known
parvovirus associated with significant pathogenicity for
humans, can thus often not be efficiently removed from
larger-molecular-weight biologic entities of medicinal
importance by these procedures.
B19V contaminates human bleod or plasma dona-
tions, at reported frequencies of 1 in 800-5950%7 and levels

ABBREVIATIONS: B13V = parvovirus B19; FEIBA = Factor VIII
mhibitor-bypassing activity; LRP(s) = log reduction factor(s):
MMV = mice minute virus; NF/VH = nanofiltered and vapor
heat (reated.
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