Twelve Clusters of U.S. Transfusion-Associated Babesia microti Cases, 1979-2009*,

Table I. Twelve Clusters of U.S. Transfusion-Associated Babesia microti Cases, 1979-2009*

Cluster State [Year) of Case Type Case [Crata on Babesia Comments About Recipients Other Than
Transfusion Characteristics Caset Case-Patlents$
7 singhe-donation
clusters§
A Rl (2004} Index Preterm infant Smear/PCR-pasitive Another preterm corecipient of RECs was
treated ampirically
Corecipient Preterm infant Smear/PCR-positive -
Carecipient Preterm infant Smear/PCR-pasitive =
B RI (200} Index Praterm infsnt Smear-positive Mo additional infarmation
Coreciplent Pretarm infant PCR-positive -
Corecipient Praterm infant PCR-positive -
4 WA [ 2004) index Preterm infant Smear/PCR-positive No other corecipients
Coreciplent Preterm infant smear/PCR-positive [Loakback; reciplent of RECs donated 3 mo
earlier tested negative)
Caorecipient Preterm infant Smear/PCR-pasitive L
o MY (1997} Index Full-term infant Smear/PCR-pasitive Platelet corecipient (age 11 y) and 2
preterm corecipients of RECs tested
negative
Corecipient Preterm infant Smear/PCR-positive [Lookback >1 y earlier: RBC recipient tested
negative; platelst recipient died £3 wi after
trandfision)
Coretipient Age 70 y: Gl bleeding Smear/PCR-pasitive -
E MY (1998} Index Preterm infant Smear/PCR-pasiti Platel ient repartedly was
asymptamatic and was not tested
Corecipient Age 28 v; 50D PCR-positive [Leakback: "no adverse sutcomes” reported
for recipients associated with 2 previous
denations)
F CTi2006) Index MNeonate “Proven infection” No additional information
Corecipient Age32y:SCD “Proven infection” -
G NN (2008] Index Age 92 y; asplenic Smear/PCR-positive Dauble RBC donation: both recipients
became infected and are listed hare
Corecipient Age 36 y; surgery POR-poditive =
5 multidonation
clusters| |
H MN [1958] Lookback (July donation] Age 78 v; Gl bleeding PCR-positive Flatelet corecipient (age 70 y) tested
negative about & mo after transfusion
AN |1983] Lookback [September donation} Age &0y PLR-positive Ne corecipients
MN (1953) Index [Mevember donation] Age BB y; surgery 5mear/PCR-positive Flatelet corecipient (age 51 y) tested
negative about 6 mo after transfusion
MN (2000) Lookforward (January donatian) Age 67 v surgery Seropasitive RBC corecipient [age 73 y) died 2 d after
transfusion
I NY (2002} Lookback (March denation) Age TE Yy surgery PCR-patitive (Further lopkback: recipient assotiated with
December 2001 donaticn tested negative|
NY (2002} Index [May donaticn] Age B0 y: cirrhesiz Smear-positive No corecipients
1 NY (2003} Loakback [Detober donaticn) Age 52 y; surgery Seropasitive [Further lnekback: ne information absut
recipient of RECs donated in August]
A [2004] index [Becember 2003 danation] Age 74 y; carcinoma Smear-positive Mo additional information
K Wi (2007) Leokback [August denation] Age &3 y; surgery Sercpositive [&tatus of other reciplents of REC: donated
in 2007: Z died; L tested negative; 1 lost to
fedlew-up)
FL [2008] Index [February 2008 donation] dge 83 v; Gl bleeding Smear/PCR-positive No corecipients
L MN (2008] Index [August donation) Age 61 y; beukemia Smear/PCR-positive Mo corecipients (leokback: RBC recipient
sssociated with May donation tested
negative)
PN [2008] Leokforward (October donation) Age 53 v: surgery Sarcpositive No coreciplents
£T = Connecticut; FL = Florida; &l = g tinal; MA = MN = Minnesota: NY = New York; PCR = polymerase chain reaction; REC = red blood cell; Rl = Rhode Island; 5C0 =

sickle cell disease; VA = Virginia; Wi = Wisconsin,

*The 12 identified clusters encompass 30 cases (1 per row] linked to 1% donations by the 12 implicated donars; the 30 cases include 12 index and 12 nonindex cases (11 incorecipients, 5
detected in lockback investigations, and 2 from lockforward investigations), One case was linked 1o whele blcod-derived platelets [cluster H; fourth danation) [51; the sther 29 were linked 1o
RBC companents. Amang infants with available data, the smallest transfused volurme was imately 8 mL. In 2 i ion lusters (] and K), case-patients were identified in 2 states.
In cluster J, both donations were in Maine, by a donor probably exposed in Massachusetts; in duster K, a Wisconsin resident also donated in Florida, Five of 12 implicated donors had
parasitologically confirmed infection, on the basis of testing an original unit ssgment (B, C, D, and G} o subsequent specimens (H): the donor linked te cluster H still had demonstrable
parasitemia, by PCR analyses, 4 ma after the fourth donation, 10 mo after exposure (5). For cluster 4% donor, & segment was available but results of PCR analyses were negative.
tSerapatitive” is nated only for the 4 nonindex cases that were nat parasitologieslly confirmed: The recipracal antibody titers ranged fram 256 te 1024 in B. microti indirset fluarestent
antibady testing.

#For recipients other than cate-patients, “tested negative” denctes seronegativity, Bt & minimuem,

£ 18 cases (13 in infants and 5 in adults): 2-3 cases per cluster.

|1 12 cases {all in adults); 1 case per donaticn; 2-4 donations per cluster,
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Characteristics of U.S. Transfusion-Associated Babesia microti Cases, Stratified by Type and
Class (n= 159 Total Cases, Including 141 Index Cases), 1979-2009*.

Table 2. Characteristics of U.S. Transfusion-Associated Babesia microti Cases, Stratified by Type and Class (n = 159 Total Cases, Including 141 Index Cases), 1979-2009*

Variable Al Cases [ = 155) lon of Al Cases, by Type [0 = 159) Stratification of Index Cases, by Class (n = 141)
s Monindex Cases Definite Cases Probable Cases Possible Cases
= 141; 89%) An = 18 11%) [n = 61; 43%) n = 57; 40%) in=23; 16%)
Age at diagrosis, n 187 18 &0
Wiedian age [range: KGRI 65 (<1=04: 39-78) (<183 <i=70) 5 (<1-0d; 37-81] 53-77)
0 <Ly, (N ELATH) T Fi15)
10 €50y, n %] 33i21) (17 13(18) b
Patiarsts age 250y, o (%] 106 (63 98 {74) Baa) 40167} 3870 1883}
Male sex, n/n (%) T8/156 (50) 73/138453) 5/18 (281 25/60 (42 33/55 (60} 15/23 (5]
State of transfuskont
B. microt-endemic state, subtotol n (%) 138{87) 1z20e7) 15 489) 4472 57 (10} EHEH
Nartheast (CT, M&, ML WY, or Bil. m 118 108 10 - - -
Upper Midwest {MN or Wil n 20 14 L} = = g
Other state, sulstotol n (%) 2141 19028 211} 171 o 2i9)
Lastern state, n 17 18 2 - - -
Hst o eacttaer sta 4 4 o - - -
Year of trans fusion
Median |rang 2005 {1975-2008) 2005 [1375-2003] 2004 {1997-2005) 2005 (1380-2005) 1006 (1575-2003) 2005 (1993-2008)
By period, A |
19791584 4i3) a3 12 o
19881589 342) L] 112
1990-1994 Bi4) 614 am
19951999 ai1%) 19114] 503
2000-2004 LN HE) 26118) 9(18]
2005-2009 #1571 83 138) 57 165]
Monith of sympiem onset or diagnasis, mf = 128 - 52 ]
Median {rangs) - Sep (lan-Due) - Ot {Jan-Dee) Sep {lan-Diec)
Interval from transtusion to diagmosis, a] | - 114 - 53 50 1n
Whedian {range: I0R), o - 42 [14-230; 35-53) - 43 (22-230; 3823 42 [14-225; 35-58) 41 (14-58; 21-52)
Parasitologially confirmeed infection, n (%1 153 (98] 139 53] 14(78) BL{100) 55 96] 23 (100)
Surgical splenectomy, subfotal n** 52 52 o 1 12 L]
Past history, n 17 17 L] L] 8 1
Pertranafusion, » FH 12 Q 1 2 L]
1 me after trarfusion, o 3 ] o 1 2 ]
Undarlying eondition ar cantent for tranihusion
(2 per patient), n
Hematologic disorder, subtoral m 39 37 2 n 20 &
Hematologic cancer 1 1 [ 3 7 4
Sichie cell disease 1 ] 3 4 L] o
Thalassermia major 7 7 ] 3 3 1
Other hematclogic disorder 7 7 [ 1 5 1
Cordiovascular surgery or procedure B ] L] 7 5
Gastrointestinl diveate, bleeding. or turgery kL) 17 H (] 6 3
Trauma with pastiraurnatic iplensctomy** 8 ] 2 2 4
Selid-srghn tramiplantationt 5 5 [ 1 'l o
Other surgery, precedure, or trauma 13 9 4 7 2 a
Newborn or complications of prema % g 7 ] 1 ]
Careinsema 13 13 o 5 3 1
Other medical reason or dagnosis 14 14 [ L] 3 2
Hot specified bt H] 1 2 6 1
All-cawsie mortality, m (11 ELTHEY) FERL] 16K 1018 12 4017
Blood danar, n (%) 136 {88) 118 [84] 18{1000 B {100} 57 (2o} a
Pataditehogeenlly conliemad, subtotal s 7 2 - 2 2 o
PCR-poditive unit sagmant, iz 12 = 2 o ]

uar

CT » Connecticen: IR # inte - rang: BN = Minnsata; NI s New Jeriey; NY s Bew York: FOR » pelymarase chain reaction; B« Rhode 3land: W1 s Wisconsi

* Dt wre number of cases/patients, unless otberaise roted. Disgrosis refers to babessosts, Transfusion and Blood donar relar to thoas associnted with & case. Pavcentiges might not 1otal LOOK because of rounding.

+ Because & lower proportson of patients with ndex vs. nonindex cases were younger than 1y of age (P =0.001), the age distributions for index vs. nonindes patients were sgnificantly déferent (P = 0.003), but not if the age comparison was limited to
adults | 3)

4 See Methods secticn and Figure 2. The category “eastern state” consists of Delwware, Florida, Indiana, Marylsed, New Hampshire, North Caroling, Ohis, Pesnsylvaria,
Washington

§ if both were known and were different the earlier month was specified. Data for the kidney donar (see text) were not inclded in analyses of manth of diagnosis or interval to diagnosis.

|} Se Figuare 3 regarding index patisnts. ong noméndex patients (Table 1), the interval to disgnose depanded on hast factors, type of recipssnt (corecipient ve. other), and various sspects of the investigations, Although most of the sscertained nonindes
Pty wha were ad A

nd Virginis. The categery “rot an e

ve” consists of Caliloenia, Texas, and

M3 rapertadly wi

avymmpto el
1 Irsdes cases K of presumed 19 be pa onfirrmed, with the sxception of 2 caies
** The data constitute minimum numbsses of case-pationts, Ameng the 12 knewn 1 have gone spl
patsents known to b

usena (o 8) or alvdeeningl surgery for Stk f
nelude 1 definite case (the index cave of clustes L [25]: Table 1) and 2 probable cases, inchuding the first deseribed transusion euse [14],

(29), and 1 underwent bilateral lung traraplantation.

Fatinnts dead in the Short term. The patients known 1o have died inchude 2 duster-associsted infants whose ges

s [ m 2), Thee easas in the 3

tional sges were 23 and 24 wh, 2 (o4 5|

33 patients known to have undergoee surgical splenectamy.

I at least 4 case investigations. more than 1 domor had laboratory evidence of infection, typically 1 of whom wa

could not be excluded.
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Stratification of 159 U.S. transfusion-associatedBabesia microti cases, 1979-2009.By type of
case (cluster vs. not; index vs. not) and by class of index case (definite, probable, or possible).

Transfusion-associated cases
(n =159 [148 donations by 141 donors])

|

v !

Cluster cases Noncluster cases
(n = 30; 12 clusters [19 donations by 12 donors]) (n =129 [129 donations by 129 donors])
(See Table 1)

Nonindex cases (n = 18) |<—

Y Y

Index cases (n = 12) Index cases (n = 129)

.

Index cases
(n = 141 [141 donations by 141 donors])

Y Y

Linked to a donor Not linked to a donor
(n=118) (n=23)
I
) 4 \ 4 A
Definite cases Probable cases Possible cases
(n=61) (n =57) (n =23)

Herwaldt B L et al. Ann Intern Med do0i:10.1059/0003-4819-

155-8-201110180-00362 "B
Annals of Internal Medicine

©2011 by American College of Physicians



Distribution of U.S. transfusion-associatedBabesia microti index cases, 1979-2009.By period and
state of transfusion (nh = 141 cases).

%01 @ Babesia microti-endemic state (n = 122)

80 @ Other state (7 = 19) -
70

60
50
40+

Index Cases, n

304
204

—_—
1

1979-84 1985-9 19904 1995-9 2000-4 2005-9
Transfusion Period

Cases, n

Endemic states*

Massachusetts 2 2 12
New York 2 7 10 26
Connecticut i 7 1 6
Minnesota 1 1 1 8
Rhode Island 1 | 4]
New Jersey 2 1 4
Wisconsin 1 2
Other statest

New Hampshire# 1

Maryland§ 1 2
Pennsylvania 1 2
Texas 1 1
Washington 7

Ohioll 2
Indianall 1
Delaware 1
North Carolina 1
California 1
Florida 2
Virginiag 1

Total index cases
per period 4 3 6 19 26 83
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Box-and-whisker plots of the distributions of time from transfusion to various events for U.S.
transfusion-associated Babesia microti index cases, 1979-2009.The data are limited to the
subsets of the 141 index patients for whom particular intervals were rel...
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Distribution by month of the blood donations associated with U.S. Babesia microti transfusion
cases (n = 128 of 148 total donations), 1979-2009.The month of donation was known or estimable
for 128 of 148 donations (by 141 donors) associated with transmissio...
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