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Systematic screening of blood donations for the presence of
blood-borne viruses in recent years has resulted in a dramatic
decrease of viral infections after blood transfusion [1, 2], and
bacterial sepsis has become the most frequent infectious complication of transfusion in developed countries [2–4].
Red blood cell (RBC) preparations are the most frequently
transfused blood component [5–7]. Although contamination of
platelet concentrates are predominantly attributable to Grampositive bacteria from the skin flora, contaminations of RBC
products involve primarily Gram-negative organisms (mostly
members of the Enterobacteriaceae) of endogenous origin [2, 7, 8].
Yersinia enterocolitica, associated with 46% of documented
cases of clinical sepsis from contaminated RBCs [9], is paradigmatic of such Gram-negative agents transmitted by blood infusion
and triggering severe sepsis and septic shock. Nevertheless, this
is an infrequent event, with estimates of 1 Y. enterocolitica posttransfusion sepsis (PTS)/105–107 transfused RBC units [5, 10].
In our study, we analyzed all available literature descriptions
of Y. enterocolitica PTS to (1) delineate the salient clinical
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features, (2) determine the fatality rate and its evolution over
time, (3) identify predictive factors of fatal outcome, and (4)
gain insights about appropriate therapeutic and preventive
measures. We first present a review of Y. enterocolitica epidemiology and physiology and the mechanisms of blood product
contamination by this bacterial species.
The published cases were identified through searches of the
IsiWeb of Science, Isi Current contents, PubMed and Science
Direct databases, and the bibliographic databank maintained by
the French Yersinia Reference Center, where older case reports
that are no longer accessible through standard bibliographic
searches could be found. Articles in English, French, and German were included. All cases with culture-proven transmission
of Y. enterocolitica through transfusion of contaminated blood
product (49 cases) were included, as were probable cases defined
by the association of signs of sepsis appearing during or shortly
after transfusion and either positive results of culture of patient
blood shortly after transfusion (5 cases), and/or evidence that
the donor was experiencing Y. enterocolitica bacteremia at the
time of blood obtainment, such as digestive symptoms or
positive serum antibody titers to Y. enterocolitica (4 cases).
Statistical analyses were performed using the Prism, version 5,
for Mac software (GraphPad Software), using Student’s t test or
Mann–Whitney U test, depending on the distribution of the
data, to compare continuous variables and the v2 or Fisher’s
exact test, depending on the population size, to compare categorical variables.
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Bacterial sepsis has become the most frequent infectious complication of transfusion. Although Yersinia enterocolitica is
a common enteropathogen usually causing relatively mild disease, it is nevertheless a prominent cause of life-threatening posttransfusion infection. To gain a better understanding of the clinical presentation and prognosis of this rare occurrence, we
performed a systematic and detailed review of 55 published cases, which we present here after a description of the mechanisms
underlying the contamination of red blood cell preparations by Y. enterocolitica. The symptoms are rapid-onset septic shock
sometimes heralded by atypical symptoms, such as explosive diarrhea, with an overall fatality rate of 54.5%. Although the
pathophysiology involves transfusion of preformed bacterial endotoxin, timely administration of effective antibiotics seems to
improve the prognosis. Increased vigilance of the blood supply could help mitigate this transfusion hazard, although costeffective strategies are difficult to define for this highly serious but infrequent event.

YERSINIA ENTEROCOLITICA: A COMMON
ENTEROPATHOGEN

MECHANISMS OF BLOOD PRODUCT
CONTAMINATION BY YERSINIA
ENTEROCOLITICA
Contamination of Blood Products Occurs Before Blood
Collection and Processing

Blood unit contamination by Y. enterocolitica, which is not part
of the skin flora, is thought to result from an asymptomatic
bacteremia in the donor at the time of blood sample obtainment
[21, 22]. A normal bowel movement seems to produce a 10%
incidence of transient bacteremia from the gut flora, particularly
in the postprandial period, and intestinal infections may increase this percentage [23, 24]. The bacteremic episodes are
asymptomatic because the bacterial densities transferred to the
bloodstream are low (ie, generally ,10 colonies per mL of
blood) [21, 25]. It has been suggested that Yersinia bacteremia
might be more frequent and/or longer-lasting in hypersideremic
patients; therefore, special care should be given to donor
screening in the Mediterranean countries because of the high
incidence of chronically transfused thalassemic patients in
those areas [26]. Several studies have revealed an ability of
prestorage leukodepletion procedures, such as buffy coat
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Yersinia enterocolitica Can Readily Multiply in Blood Units

Because it is psychrotrophic, Y. enterocolitica is not inhibited
at whole blood and RBC concentrate storage temperatures
(2–6° C). Bacterial multiplication is supported by glucose and
adenine (energy and carbon sources for Yersinia), which are
part of the anticoagulant-preservative and additive solutions;
RBC concentrates are prepared at a pH of 7.3, which is within
the optimal range (7–8) for Y. enterocolitica growth [13].
Although growth of virulent Y. enterocolitica strains is inhibited in calcium-free media, this effect only appears at temperatures .30° C [29], and Y. enterocolitica strains therefore
survive in stored blood anticoagulated by citrate chelation.
Experimental inoculations of whole blood or RBC bags with
low Y. enterocolitica inocula (0.1–10 cfu/mL) regularly yielded
bacterial concentrations of $108–1010 cfu/mL after 3–5 weeks
of incubation at 4° C [24, 25, 30–32]. In these experiments, a
characteristic lag phase of 1–3 weeks was noted, suggesting that
Y. enterocolitica active growth starts when enough iron has
been released in the bag by RBC hemolysis. The release of
free hemin results solely from spontaneous hemolysis, because
Y. enterocolitica has no known hemolytic activity.
Severe Sepsis and Septic Shock Results From Massive Delivery
of Bacterial Toxins in the Bloodstream

Severe sepsis and septic shock are the consequences of a generalized (systemic) and uncontrolled inflammatory response to
the infection, rather than the direct effect of microorganisms
[33–38]. In Gram-negative bacteria, the lipid A moiety of the
cell wall component lipopolysaccharide is a powerful activator
of macrophages and is believed to be the principal initiator of
septic shock, although other bacterial components are also likely
to be involved [33–35, 38]. When transfused blood products are
heavily contaminated by Gram-negative bacteria, large amounts
of microorganisms and endotoxin are introduced into the patient circulatory system, leading to a rapidly developing severe
sepsis or septic shock.
PRESENTATION OF THE PUBLISHED CASES OF
YERSINIA ENTEROCOLITICA POSTTRANSFUSION SEPSIS
Fifty-five descriptions of Y. enterocolitica PTS published during
1975–2007 were analyzed. The details of the individual case
reports are presented in Table 1 (online only).
Characteristics of the patient population are summarized in
Table 1. The overall fatality rate was 54.5%. Symptoms, usually
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Y. enterocolitica is an enteropathogen, member of the Enterobacteriaceae, transmitted through the feco-oral route, and
generally responsible for self-subsiding febrile diarrhea and abdominal pain [11–13]. Sometimes, the infection involves mesenteric lymph nodes and presents as a pseudoappendicular
syndrome, which can lead to the removal of a healthy appendix
[12, 13]. The disease strikes predominantly children and young
adults, and, in this age group, it represents the second or third
most frequent bacterial diarrhea [12–14]. The incubation period
after ingestion of the organism is 1–11 days, with diarrhea
lasting from a few days to a few weeks (average of 2 weeks),
and pathogenic yersiniae are recovered from the stool during,
on average, at a mean of 6 weeks [15–17]. Septicemic and
systemic infections due to Y. enterocolitica are frequently associated with an underlying condition, such as diabetes, alcoholism, malnutrition, or iron overload or with desferrioxamine
or immunosuppressive therapy [11–13].
Y. enterocolitica is widespread worldwide, with a predominance
for cold and temperate regions. Six Y. enterocolitica biotypes
have been recognized: 1A, 1B, and 2–5. All but the 1A biotype
are pathogenic. The Y. enterocolitica strains are also characterized
by O-Ag serotypes. The most common pathogenic bioserotypes
worldwide are 4/O:3 and 2/O:9 [18]. Y. enterocolitica is psychrotrophic and can multiply, albeit slowly, at temperatures as
low as 22° C [19, 20].

removal or use of leukocyte-reduction filters, to reduce the
growth of Y. enterocolitica in experimentally inoculated RBC
suspensions [27, 28]. This indicates that Y. enterocolitica associates with white blood cells in the artificially infected blood
and, perhaps, in naturally contaminated donated blood.

The antibiotic regimens given to the patients are shown in
Table 1 (online only), and the first-line and pre-PTS antibiotic
treatments are summarized in Table 4. Y. enterocolitica strains
belonging to the most common bioserotypes 4/O:3 and 2/O:9
produce b-lactamases, which render them resistant to penicillins, aminopenicillins, and first-generation cephalosporins in
vitro [41]. These strains exhibit variable sensitivity to secondgeneration cephalosporins in vitro, but third-generation cephalosporins are usually active, as are trimethoprim-sulfamethoxazole
and fluoroquinolones [42–44]. In vivo, in spite of some reports
of Y. enterocolitica infection that failed to respond to a thirdgeneration cephalosporin [44–46], a retrospective study of
43 Y. enterocolitica septicemia cases found that including
a third-generation cephalosporin in the antibiotic treatment
was associated with a 85% recovery rate, whereas benzylpenicillins, aminopenicillins, first-generation cephalosporins, and
amoxycillin-clavulanate were not effective [47]. Trimethoprimsulfamethoxazole, tetracycline, and fluoroquinolones also show
consistent in vivo activity and are antibiotics of choice for severe Y. enterocolitica infection [18, 44, 47]. Although the latter
antimicrobial agents were rarely prescribed in Y. enterocolitica
PTS cases, 13 patients were given a third-generation cephalosporin shortly before the contaminating transfusion or as a
first-line response to the ensuing sepsis. In this subgroup, the
recovery rate was 69%, whereas it was 41% among the patients
who had received only other antibiotics (Table 4). The 3 patients
who were already receiving a third-generation cephalosporin at
the time of the contaminating transfusion survived (Table 4).
Thus, although the pathophysiology of post-transfusion septic
shock involves preformed toxic bacterial products, the data
suggest that promptly administered anti–Y. enterocolitica antibiotics can combat the effects of the transfusion of massive
numbers of the bacterium. This could explain in part why the
overall fatality rate among the Y. enterocolitica PTS case reports
decreased from 62% for cases published before 1991 to 46%
among cases published later (Tables 1 and 2; online only).
Characteristics of the implicated donors are listed and summarized in Table 2 (online only) and Table 5. Twenty-three
donors (51%) had experienced gastrointestinal symptoms, in
most cases, at donation or during the preceding month. Of
14 donor stool cultures performed at various times after the
transfusion accident, only 4 yielded a Y. enterocolitica strain of
the same (bio)serotype as the strain isolated from the corresponding transfused blood. A majority (89.5%) of the donors
had serum antibodies reacting to the contaminating strain or to
reference strains of the same serotype. The serologic test results
were sometimes positive for extended periods up to 18 months
after donation. In 9 cases, donors already had, at donation,
circulating Y. enterocolitica–specific antibodies that were
detected retrospectively in blood products derived from that
donation.
EMERGING INFECTIONS

d

CID 2011:53 (15 September)

d

585

Downloaded from http://cid.oxfordjournals.org/ at Institut Pasteur MediathÃ¨que Scientifique on November 12, 2014

of sudden onset, started during or at the end of transfusion of
the contaminated unit in 41 cases (79%). The reported time
from transfusion to first symptoms was always #3 hours. The
most frequently reported symptoms were fever, rigors (together,
they were noted in 90% of the cases), and hypotension. Although fever and hypotension were sometimes delayed, rigors,
digestive symptoms, chest and/or back pain, and cutaneous
symptoms were described as alerting symptoms, initially isolated, or among the first manifestations of the Y. enterocolitica
PTS. In 3 cases (Table 1; online only), the patients were anaesthetized during transfusion, and in 2 cases (Table 1; online only),
they were already septic before the transfusion was started. These
circumstances seem to have obscured the clinical onset of
Y. enterocolitica PTS and delayed the diagnosis. Four of these
5 patients died.
Older age was significantly associated with fatal outcome
(Table 1). A short time from transfusion to symptoms was
most often reported in cases resulting in fatalities. However,
the fact that the symptoms started during transfusion, with
prompt discontinuation of the procedure, or after it was
completed did not significantly influence the outcome, nor
did the amount of transfused blood for those patients who
did not receive the entire contaminated unit. Fever was, surprisingly, significantly higher in recipients who subsequently
recovered from Y. enterocolitica PTS (Table 1). However, hypotension (associated or not with other signs of shock) and digestive
symptoms were more frequently described in fatal cases. The
main indications for transfusion were cancer related, specified
as such in 21 cases. Patients in this subgroup had a higher fatality rate (61.9%) than did patients transfused for other reasons (50%), but the difference was not statistically significant
(P 5 .39).
Fifty-four of the implicated blood products were RBC components (Table 2 and Supplementary Table 2) that were a mean
of 25.6 days old, with no difference between the groups of
fatal and nonfatal cases. With the exception of units for 2 recipients who recovered, all RBC units were $14 days old, and
4–5-week-old RBC units transmitted as many Y. enterocolitica
infections as 2–3- and 3–4-week-old units together (Figure 1).
Units .5 weeks old were possibly less frequently transfused
during the study period, because storage periods of 6 weeks
were not in use before suitable additive solutions in RBC
preparations became available [39, 40]. Six of the patients with
Y. enterocolitica PTS had received autologous RBC donated
before a planned surgical procedure (Table 2 and Table 1;
online only).
Y. enterocolitica was isolated from all blood bags subjected
to culture but only once from the attached tubing (Table 3
and Table 1; online only). The biotype frequencies reflected
the overall biotype distribution of pathogenic Y. enterocolitica
strains [18].

Table 1. Characteristics of the Recipient Population
Characteristics

Fatal cases (N 5 30)

Nonfatal cases (N 5 25)

P

Male

15 (50%)

12 (48%)

.90

Female

14 (47%)

12 (48%)

1 (3%)

1 (2%)

Sex

Unknown
Age
Mean; range (years)
#60 years

59.2; 13–85
10

42.1; 11–87
18

.60 years

18

6

Unknown

2

1

, .01
, .005

Indication for transfusion
Orthopedic surgery

13 (43%)

8 (32%)

5 (17%)

5 (20%)

Vascular surgery

3 (10%)

4 (16%)

OB-GYN indications
Other

2 (7%)
6 (20%)

2 (8%)
5 (20%)

Unknown

1 (3%)

1 (4%)

.92

Start of symptoms
After transfusiona

7 (23%)

6 (24%)

During transfusion

21 (70%)

18 (72%)

120 (N 5 11)

120 (N 5 7)

Mean vol. transfused (ml)
Unknown/NA

2 (7%)

Symptoms
Fever
Mean temperature (°C)

..99
.96

1 (4%)

23 (77%)

20 (80%)

38.9

39.6

.95
, .01

Hypotension or shock

26 (87%)

16 (64%)

.02

Rigors, chills

16 (53%)

17 (68%)

.33

Digestive symptomsb

15 (50%)

5 (20%)

.02

Organ failure
Renal failure

9 (30%)

4 (16%)

.20

DIVC
Lethargy or confusion

8 (27%)
8 (27%)

6 (24%)
5 (20%)

.76
.52

Respiratory distress

4 (13%)

5 (20%)

.72

Hepatic failure

3 (10%)

0

.24

8 (32%)

.27

MOF ($2 organ failures)

14 (47%)

Others
Chest and back pain

2

3

Normal or slightly elevated blood pressure

3

Hemoptysis
Rhabdomyolysis

1
1

Slight urticaria

1

Wheezing

1

Shock w/o tachycardia

1

Exanthemic rash

1

Sweating

1

Unknown

1

NOTE.

0

OB-GYN, obstetrics and gynecology; NA, not applicable; MOF, multiple organ failure.

a

Median time from transfusion end to symptoms among fatal cases 5 10 minutes (range 5 0–180 minutes). In 3 cases of the non-fatal group, the interval
between end of transfusion and symptoms was specified:  0, 60 minutes, and 180 minutes.
b
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Cancer related

Table 2. Implicated Blood Product
Fatal cases
(N 5 30)

Table 3. Characteristics of the Implicated Yersinia Strains
Nonfatal cases
(N 5 25)

Red blood cells

30

24

Autologous

1

5

Mean age of RBC
units in days
Pooled platelets
Age
NOTE.

25.42* (N 5 26)
0

12

6
1

9
4

O:3

16

17

O:9

6

5

O : 5,27

4

0

O : 20

1

0

Transfused blood onlya
Patient’s blood only
Serotype

*P 5 .87

DISCUSSION

O : 1,2,3

0

1

Unknown

2

2

a

The strains were always isolated from the main bag. In one instance the strain
was also isolated from the accompanying test-tubing. However, 11 other testtubings attached to Y. enterocolitica-positive RBC bags were negative upon
culture.

In support of this view, a majority of the implicated donors had
clinical, bacteriological, or serological signs compatible with
recent or ongoing Y. enterocolitica gastroenteritis at donation.
Some blood banking systems defer donors with a recent (from
a few weeks to a few months) history of diarrhea or febrile
gastroenteritis [3, 48], and this review indicates that deferral
of all donors with digestive symptoms on the day of donation
or in the preceding month would have avoided at least 18
Y. enterocolitica PTS cases (Table 5 and Supplementary Table 2).
Several donors indicated no ongoing or recent illness in response to predonation questioning but recalled the symptoms
retrospectively during the post–Y. enterocolitica PTS investigation, which emphasizes the importance of careful predonation interviewing. At least 4 of 6 autologous donors in the
present series (Supplementary Tables 1 and 2) had experienced
gastroenteritis within a few days before or after donation, and
2 had seen a physician for the problem. Nevertheless, this fact
was overlooked possibly because autologous blood is not perceived as dangerous, although it is as prone as allogeneic blood
to bacterial contamination by intrinsic or extrinsic (during
blood collection or processing) ways [40]. Two of the autologous donors (Supplementary Table 1) were below the age limit
for donating to the general blood supply and, thus, belonged to
the age class with the highest prevalence of Y. enterocolitica
infection. Yersinia serologic testing in the donor at donation
would have avoided at least 9 PTS occurrences. However, circulating Yersinia-specific antibodies can be present for extended periods after recovery from the gastrointestinal
infection; thus, such screening would unnecessarily exclude
healthy donors. In countries with high Y. enterocolitica seroprevalence, this could restrict the blood supply to levels incompatible with the population needs [24]. The data suggest
that Y. enterocolitica is more frequently transmitted by RBC
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Figure 1. Frequency distribution of Yersinia enterocolitica post-transfusion sepsis (PTS) cases according to the age of the implicated red blood
cell (RBC) unit. The height of the bars indicates the total number (fatal
plus nonfatal) of Y. enterocolitica PTS cases caused by RBC units of the
corresponding age.

22

Transfused and patient’s blooda

Unknown

The present work is a systematic review of 55 published cases of
Y. enterocolitica PTS. The results represent a comprehensive
summary of the currently accessible information regarding the
clinical description and circumstances surrounding this rare
accident. Cumulative data show that the signs of Y. enterocolitica
PTS are generally of sudden onset appearing during or shortly
after (#3 hours) the transfusion, sometimes heralded by digestive symptoms, chest and/or back pain, or even cutaneous
rashes. Particular attentiveness is required for blood recipients
who are anesthetized or already septic when transfusion is initiated, because these circumstances can blur the clinical onset
of Y. enterocolitica PTS. Bacterial cultures must be performed
on the main bag and not on the test-tubing. This literature
review also provides evidence that antimicrobials effective against
Y. enterocolitica should be promptly administered to the patient
as soon as a transmission-associated sepsis is suspected.
Y. enterocolitica contamination of donated blood samples is
believed to be primarily intrinsically occurring in the donor
from an intestinal source before blood harvesting and processing.

Nonfatal cases
(N 5 25)

Isolated from the following:

25.89* (N 5 19)
1

Fatal cases
(N 5 29)

Table 4. Antibiotic Treatment
Fatal cases N 5 30

Nonfatal cases N 5 25

PEBLb

5

1

PEBL 1 aminoside

1

1

Fluoroquinolone

1

0

Trimethoprim-sulfamethoxazole

0

1

Third-generation cephalosporin
Third-generation cephalosporin 1 PEBL

0
0

1
1

a

Ongoing antibiotic treatment

Third-generation cephalosporin 1 fluoroquinolone

0

1

23

19

None

4

4

PEBL

2

4

PEBL 1 aminoside

7

3

Fluoroquinolone 1 aminoside
Third-generation cephalosporin

1
1

0
3

Third-generation cephalosporin 1 aminoside

2

3

Third-generation cephalosporin 1 aminoside 1 PEBL 1 co-trimoxazole

0

1

Third-generation cephalosporin 1 fluoroquinolone

1

1

0

1

12

5

Unknown
Ongoing and/or first-line antibiotic treatment

NOTE.

a

Ongoing antibiotic treatments: antibiotic treatments that the patients were already receiving at the time of the contaminating transfusion.

b

PEBL: beta-lactamins poorly effective against Y. enterocolitica 5 benzylpenicillin, ampicillin, amoxicillin, amoxycillin/clavulanate, ureidopenicillin,imipenem,
first- and second-generation cephalosporins.

units .4 weeks old. However, one-third and more than onehalf of Y. enterocolitica PTS cases were associated with RBCs ,3
and ,4 weeks old, respectively, so that reducing the storage
time to 4 or even 3 weeks would leave a substantial proportion
of Y. enterocolitica PTS occurrences.
Because not all cases of Y. enterocolitica PTS are recognized or
published and the proportion of cases that are reported is likely
to vary from country to country [49], this literature review does
not provide accurate data for the incidence and geographic
distribution of Y. enterocolitica PTS at a global level. Nonetheless, estimates were made during the 1990s of 1 Y. enterocolitica
PTS in 500000 (United States) and 65000 (New Zealand)
transfused RBC units [10, 50]. These figures, based on published
cases and on reports to the US Food and Drug Administration
that were required only for fatal complications of transfusion,
were probably underestimates. However, subsequent prospective studies and hemovigilance system data yielded incidences that were actually even lower. A nationwide American
study identified a single case of Y. enterocolitica PTS from 1998
through 2000, when 24 million RBC units were transfused [5].
The New Zealander hemovigilance system detected only 1
Y. enterocolitica PTS among a total of 470000 RBC units
transfused during 2005–2008 [51]. The French hemovigilance
system recorded 11 Y. enterocolitica PTS cases per 72 3 106 RBC
units delivered during 1994–2003 [52] and none in 15 3 106
RBC units delivered during 2004–2009 [3, 53]. These data
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suggest that the transfusion-associated Yersinia risk has
diminished in some countries since the mid-1990s. This
evolution probably results, at least in part, from improved
prevention measures, such as universal leukoreduction of
blood products [3]. Another nonexclusive possibility is that
it represents the receding of a peak in incidence linked to
variations in Y. enterocolitica epidemiology [50].
Y. enterocolitica PTS is a rare event for which exact incidence
can only be estimated by prospective and systematic recording of
all occurrences at a multinational scale. This may be possible in
the future, thanks to the development of national hemovigilance
systems in an increasing number of countries and their coordination into networks [54–56]. Optimized use of these systems could help to identify factors influencing the incidence
and/or the outcome of the accident. It is difficult for a severe but
rare occurrence, such as Y. enterocolitica PTS, to strike the right
balance between the cost and expected benefit of screening and
preventive measures. The best compromise can vary from
country to country depending on the local epidemiology of
Y. enterocolitica and constraints on the blood supply. It is encouraging that the progressive implementation of an array of
fairly simple measures aimed at improving transfusion safety
was accompanied by a possible reduction in Y. enterocolitica PTS
incidence in some countries [3, 5, 51]. However, these measures
have not eliminated the risk of Y. enterocolitica PTS [49, 51, 52,
57–59] (and Dorothy Dinesh, New-Zealand Blood Service,
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Third-generation cephalosporin 1 fluoroquinolone 1 PEBL
Unknown

Table 5. Characteristics of the Donors
Characteristics

Donors for fatal cases

Donors for nonfatal cases

All donors

Sex
Male

11

13

2

2

4

17

10

27

Age in years: mean, range (N)

46.8 a, 19–77 (6)

33.2 a, 12–74 (12)

37.8, 12–77 (18)

Gastro-intestinal symptoms
None

12b

10

22

At donation

2

2

4

#1 month before donation

8

6

14

Female
NS

24

0

0

0

2

1

3

.6 months before donation

0

1

1

After donation (interval)

0

1 (11 days)

1

NS
Stool culture

6

4

Positive

2c

2d

4

10

Negative

10

5

15

NS

18

18

36

Positivee

20

14

34e

Negative

2

2

4

NS
NA

8
0

7
2f

15
2f

Yersinia serology

NOTE.

NS, not specified; NA, not applicable.

a

P 5 .20.

b

In one case, there were gastrointestinal symptoms in the family on the day of donation.

c

The co-procultures were done 2 and 6 months after donation. In both cases, the Yersinia strain was of the same bioserotype as the strain isolated from the
patient’s and the transfused blood.
d

In both cases, the co-proculture was done 25 d after donation, and the bioserotype of the strain matched that of the strain isolated from the transfused blood.

e

Thirteen donors were tested at donation: 9 were positive and 4 were negative. Most serology tests (35/51 5 68.6%) were performed between 2 and 8 weeks
after donation. In 3 cases, the serology was still positive 12–18 months after donation.
f
In both cases, the donor was also the recipient (autologous blood) and the serology test was done after the contaminating transfusion, which may have been the
trigger of the antibody response.

personal communication), and medical personnel must always
be alert to relevant symptoms appearing during or shortly after
a RBC transfusion.
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