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TRANSFUSION COMPLICATION

Fatal group C streptococcal infection due to transfusion of
a bacterially contaminated pooled platelet unit despite routine
bacterial culture screening

Fernanda Lessa, Germaiz E Leparc, Kaaron Benson, Roger Sanderson, Chris A. Van Beneden,
- Patricia L. Shewmaker, Rette Jensen, Matthew J. Arduino, and Matthew J. Kuehnert

b .

BACKGROUND: An efderly man with chronic”
myelomonocytic laukemia developed respiratory dis-
tress and died less than 48 hours after transfusion of a
pool of eight whole bicod—derived platelets (PLTs).
Blood cultures from the recipient and cultures of rem-
nants from the pooled PLT bag grew group G strepto-
cocci (GCS). An investigation was conducted to identify
both the infection’s source and the reasons for the
false-negative screening result.

STUDY DESIGN AND METHODS: Red blood cell
(RBC) units (cocomponent from the eight donations)
were traced, quarantined, and cultured. Specimens
from the implicaled donor were obtained. Isolates were
identified and typed by 165 rRNA and pulsed-field gel
electrophoresis (PFGE). - The blood center screening
method was reviewed.

RESULTS: p-Hemolylic GCS, cultured from 1 of 8 RBC
units, linked the fatal case to a single donor. The
donor's throat swab collected 20 days after donation

. was positive for the presence of GCS, identified as
Streptococcus dysgafactiae subsp. eduisimr‘lr‘s. Isolales
from the recipient, RBC unit, residual PLTs, and donor's
throat swab were indistinguishable by PFGE. The donor
denied any symptoms of infection before or after dona-
fion. PLT bacterial screening at the blood center-was
performed using a commerciaily available bacterial
detection system (BacT/ALERT, bioMérieux) with a
threshold of 15 coloriy—forming units per bag.

CONCLUSION: An asymptomatic donor was implicated

as the source of GCS-comaminated PLTs. Cument”
screening methods for PLTs are not sufficient fo detect
all bacierial contaminalion. Pooled PLTs are a particular
challenge because the small volume of individual units
places limits on culturing strategies. Improved detection
of bacierial contamination of PLTs is needed.

acterial infection due to transfusion of con-
taminated platelet (PLT) components is an
important patient safety concern.'? Before the
_ adoption of a standard requiring blood collec-
tion and transfusion service members-to limit and detect
bacterial contamination in all PLT components by AABB . -
in 2004,% the estimated rate of bacterial contamination of
PLT products ranged from I in 2000 te 1 in 3000 PLT units,’
although the frequency of recognized. sepsis from these
products i is much lower. Not all bacterially contaminated
PIT uniis will result in a clinically recognized septic
reactions; thus, the estimated rate of transfusion-related -
sepsis (1 in 100,000 units) for pooled PLTs before 2004 is
likely to represent a substantial underestimation of the

ABBREVIATIONS: GCS = group G streptococel; PFGE = pulsed-
field gel electrophoresis; WB =whale blood.
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problem.® Implementation of routine hacterial screening
- by blood centers represents an important advance toward
ensuring the safety of PLT components. It does not,
however, efirninate thie risk of transfusicn-related sepsis
and death.2®” Current bacterial screening methods for
PLTs have different levels of sensitivity, and none of themn
is likely to detect all pathogens.® Although culiure is
considered one of the best bacterial screening methods
available, false-negative culture results can occur that
lead to transfusion of bacterally contaminated blood
components.’

Bacteria that contaminate blood products may origi-
nate from donor skin flora, from donor asymptomatic
bacteremia, or from contamination during blood

- - processing.®"! Most pathogens reported as causes of

transfusion-related sepsis are organisms associated with
‘skin contammants.z'f" suggesting that’ contdmmanun is
more likely to occur at the time of collection.
In this article, we report a PLT unit with a. false-
negative bacterial detection screening result. The event
resulted in the death of the recipient by an unusual organ-

ism not previously associated with transfusion-related.

. sepsis. An investigation was conducted to determine both

the source of PLT contamination and the reasons for the

false-negative screening result.

CASE REPORT

It April 2007, public health officials at the Florida Depart-
_ment of Health were notified of a fatal group C streptococ-
cal infection after blood trarisfusion. The Centers for
Disease Control and Prevention {CDC} was invited to
assist in the investigation and the Food and Drug Admin-
istration (FDA) was notified of the potential transfusion-
* associated fatality. The patientwas a 67-year-old man with
refractory leukemia wha received a pool of eight whole
bload (WB)-derived PLTs. The patient was diagnosed with
chronic myelomonocytic leukeinia in April 2006. He never
responded to chemotherapy treatments and required fre-
_quent transfusions. On April 16, 2007, when ke patient
presented to an outpatient infusion center toreceive a PLT
transfusion, his PLT count was 5 x 10° per Land ie had no
symptoms of infection. He received a pool of 8 (instead of
the usual 8) WB-derived PLT units because of his previous
history of poor response to PLT transfusions. No medica-
tion was given before transfusion. The PLT units were
screened for bacteria using blood culture media (BacT/
ALERT bottle, bioMérieux, Durham, NC), and no growth

was observed after 5 days of incubation in the instrument.

At the end of the transfusion, the patient had chills for
which a narcotic analgesic was administered. One hour
after the transfusion was completed the patient became
tachycardic, hypotensive, and hypoxic. The patient was
transferred to the intensive care unit where his clinical
status rapidly deteriorated, requiring ventilatory support
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and vasopressor agents, Sepsis was suspected, and broad-
spectrum antibiotics were begun after blood cultures were
collected. The [ollowing day, the -patient’s condition
continued to worsen. He died Iess than 48 hours after the
transfusion.

The patient's blood cultures were positive 1 day after
the collection and showed Gram-positive cocci in pairs
and in short chains, later identified as group C strepto-
cocci {(GCS). Because the patient had onset of his illnéss
soon after receiving PLIS, transfusion-related bacterial
infection was suspected ind an mvestlgatlon was
initiated.

MATERIAL AND METHODS

Culturing of blood componeﬁts

Thé patient received PLTs derived from units of WB from’

eight different donors pooled by the hospital just before

- the time of transfusion. Seven: of the 8 WB-derived PLT
. units were 3 days old, and 1 was 4 days old at the time of

transfusion. Cultures of remnants from the pooled bag
and of residual PETs from each of the eight 50-mL

. individual-danor PLT bags were obtained. Cultures were

performed at the hospital microbiology laboratory using
the bacterial detection system (BacT/ALERT) for the

" recipient’s blood and both chocolate agar plate and non-

autornated broth culture for residual PLTs and remmnants
of the pooled bag.

Cocomponents from each of the eight donations,
including red blood cells (RBCs) and fresh-frozen plasma,
were traced and quarantined. An 8-mL sample from each

of the 8 RBC units was obtained and cultured by the blood

center in the bacterial detection system.

Donor mvestlgat:on and culturing

The implicated donor was interviewed, and specimens [or
culturing were collected including blood and swabs from
throat, nose, antecubital skin, and perineal areas.

- Isolate characterization

Isolates were subimitted to the CDC for identification and
typing. The isoldtes were characterized phenotypically
using a conventional biochemical identification scheme
and a rapid identification system (Rapid ID 32 Strep
systent, bioMérieux).'*" Comparative 165 rRNA gene
sequencing’® and pulsed-field gel electrophoresis (PFGE)
analysis were performed as previously described.'67
PFGE patterns were znalyzed with computer software
{Bionumerics, Applied Maths, Inc., Austin, TX). A dendro-
gram was generated using unweighted pair group with
arithrretic means and the Dice coefficient with a position
tolerance of 1.25 percent and an optimization of 0.5
petrcent. .

\
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Fig. 1. PFGE and dendrogram of §. dysgalactiae subsp. equisinilis isolates recovéred
from the recipient's blood, a pooled PLT bag, an individual PLT unit, and the donor's

RBC unit and throat swab Florida, 2007.

Blood center screehing method and validation test
. Because the WB-derived PLY units used to make the pool

were screened for bacterial contamination before being
- released, the screenmg method and the quahty control
" {QC) test validation were remewed

-RESU‘LTS

Culturing of blood components .
Cultures of the remnants from the pooled bag and of
the residual PETs from four of the eight individual
'PLT bags grew Gram-positive cocci later identified as GCS.
The remaining REC units, cocomponents of the eight
WB-derived PLTSs, were still available at the blood center
and one of these RBC units also grew GCS. The presence
of GCS in one RBC cocomponent, in addition to the
‘WB-derived PTL units, allowed the event to be linked to
a smgle donor.

+

Donor investigation and culturing

The implicated blood donor was a healthy‘lii-year-old girl
with no history of illness in the 2 weeks before or since

PLY-TRANSMITTED GROUP C STREPTOCOQCC!

chemical test reactions and the rapid
identification system results were iden-
tical for all isolates, and the isolates were
identified as Streptococcus dysgalactiae
subsp. equisimilis. The 16S rRNA
sequences were identical for all strains.
Comparative 155 rRNA sequence analy-
sis with reference strain 16S sequences
in the CDC Sireptococcus database
showed the highest similarity (99.86%)
te 5. dysgalactiae subsp. equisimilis.
PPFGE analysis revealed that all isolates
were indistinguishable (Fig. 1).

Review of blood center screening method and
validation test

The following methods describe the procedure for blood
donationr preparation and PLT culture screening per-
formed at the blood center. Before blood collection, the
antecubital area is serubbed for 30 seconds using a single-
use applicator with a solution of 2 percent (wt/vol) chlo-

. thexidine gluconate and 70 percent (vol/vol) isopropyl,

alcohol (ChloraPrep, Enturia, Inc., Leawood, KS). Blood
collection is then performed using a single-use blood
collection kit (Fenwal, Chicago, IL).
After the separation of PLTs from PLT-rich plasma,
units -are rested at room temperature (e.g., 20-24°C) for
2 hours. The units have an integrally attached tubing’
segment 9 to 12 inches in length. After the resting period is
completed, " the .attached tubing segment containing
between 1.6 and 2.4 mL of PLT-rich plasmais stripped and

~

_refilled three times to ensure that the tubing is filled with

_donation. She denied exposure to any sick people before’
donation and reported living with her parents, both- of -

whom were apparenty healthy. She had a history of four
prior WB donations in the previous 19 months. In two of
"these four prior donations, WB-derived PLT was prepared,

" deultured negative, and transfused unéventfu]ly.__ Culture

of the donor's throat swab taken approximately 20 days
after donation was positive for the presence of GCS, All
other cultures from the donor failed to demonstrate GCS
grow[h

CDC laboratory results

The B-hemolytic Streptococcus specimen isolated from
recipient’s blood, remnants from the pooled bag, RBC
unit, and donor's throat swab were confirmed to possess
the Lancefield group C antigen. The convertional bio-

PLT-rich plasma thatis representative of the content of the
bag. The segments are then sealed and labeled with the
corresponding unit number, cut, and placed in an incuba-
tor at 37°C for 24 hours. This subsequent incubation is
performed to accelerate the bacterial growth in the seg-
ments as demonstrated previously.’® At the completion of
the incubation time, the segments are welded to a sam-
pling harness using a sterile connecting device ('TSCD,
Terumo Medical Corp., Sommerset, NJ). The content of up
to six segments is drawn from the segments using the
syringe in the hamess (Fig. 2). The syringe content is then
inoculated into a single aerobic blood culture bottle
(BacT/ALERT), and the bottle is incubated for 5 days for
bacterial growth. PLT units are released if no growth is
detected after 12 hours of incubation in the culture botde.
A final interpretation on the culture bottle is made after

- '5 days of incubation at 37°C.

124

The test for the detection of bacterial coniamination
was validated by spiking studies using pellets with
standardized concentration (EZ-CFU, MicroBiologics,
St Cloud, MN) of Staphylococcus epidermidis (ATCC
12228}, Escherichia coli (ATCC 8739). and Staphylococcus

Valume 48, October 2008 TRANSFUSION 2179
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Fig. 2, Procedure for pooled PLT culture screening perfuﬁned
at the blood center, The syringe in the harness Is used to draw
" the confents of up to six tubing segments contammg PLI:rich
plasma.

aureus (ATCC 6538).1 During these validation tests, the
detection limit for bacterial contamination was shown wo
be approximately 15 colony-forming units (CFUs) per bag.

DISCUSSION

'_ This is the first reported case of infection and death due'to

transfusion of GCS-contaminated PLTs. B-Hemolytic GCS
are pathogenic to humans and other maminals?*®
- Although lesser known than groups A and B streptococci,
boih group Cand group G streptococci are part of skin, oral
cavity, nasopharynx, gastrointestinal, and vaginal normal

flora.?** Invasive infections due to GCS have been increas-

inglyrecognized,?"* likely due to improvément in diagnos-
tic laboratory techniques and improved reporting. The
mostcommon species 0f GCSisolated in human infections
is S. dysgalactiae subsp. equisimilis %% Qutbreaks of
pharyngitis by GCS have been reported, especially among
college students;™* invasive infection by these microor-
ganisms in otherwise héalthy people is Jess common and

2180 TRANSFUSICN Volume 48, October 2008
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includes skin and soft tissue infections (e.g., celluliiis, ery-
sipelas), septic arthrids, abscesses, osteomyelitis, infective
endocarditis, and bacteremia. Population-based surveil-
lance for streptococcal infections in Denmark and Canada
have shown that the incidence of invasive GCS infection
ranges from 0.4 to 0.5 per 100,000 inhabitants per year, with
a higher prevalence in persons older than 60 vearsofageor
with underlying conditions. 2

This fatal transfusion reaction assgciated w1th a false—
negative screening test highlights the residual risk of
sepsis and death {rom PLT units screened for bacterial
contamination. Several factors could explain the reason
for the negative culture result after 5 days of incubation in
the blood culture hottle: (BacT/ALERT): .1) the sampling’
process may have been inadequate and too little volume
from individual WB-derived PLT bags was available in the
tubing segments, resulting in no viable organisms in the
culture bottle; 2) insufficient volume from the syringe
may have been inoculated into a single aerobic culture
bottle;*3? or 3) the Bacterial load of PLT unit at the time of
testing was below the detection limit of the blood center
screening process (i.e., 15 CFUs/bag).

Although GCS also has been reported as a skin con-

‘taminant,®* introeduction through phlebotomy is less
likely due to the aseptic processes used for venipuncture,

Contamination of the PLT unit was probably due to bac-
teremia in thé donor, although she had no clinical mani-
festations of skin or pharyngeal diseasé when evaluated.
The implicated donor, an’apparently healthy young gitl,
likely developed transient asymptomatic bacteremia due
ta the presence of GCS in her oral cavity at the time of
donation. As a result of the investigation, this donor has
been indefinitely deferred for blood donation.

GCS was also isolated from three other PLT units
besides the implicated donor's unit. A probable explana-
tion for this is that if the fifth PLT unit puoled in the bag by
the hospital was from the implicated donor, this unit may
have contaminated the port of the pooling bag, subse-
quently contarninating PLT, Units 6, 7, and 8.

Persistence of bacterial growth in contaminated PLT

- components occurs due to the refatively warm' storage

temperature of PLT units. At 20 to 24°C, a small bacterial
inoculum can grow quickly, resulting in a large number of

‘organisms in the PLT unit by the time of transfusion.

Because this rapid bacterial growth occurs under normal
PLY storage conditions, older units {=5-day storage) are
more likely fo have higher bacterial load than younger
units (=5-day storage). Because of this phenomenon, FDA
mandates that the storage period of WB-derived PLT units
cannot be longer than 5 days. More septic reactions
including fatalities have been reported with older PLT
units.” Interestingly, the fatal GCS case reported in this
article was caused by a PLT unit transfused on Day 3 after
collection, suggesting a very rapid bacterial growth during
storage and hence a high bacterial load in this recently





