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Abstract

BABESIOSIS HAS ONLY RECENTLY BEEN REPORTED in Canada, but a number of transfusion-
transmitted cases of this infection have been reported from the United States. We
present a case of transfusion-transmitted babesiosis that occurred in Canada. Cana-
dian physicians must consider babesiosis in the differential diagnosis of patients
who experience fever or a hemolytic reaction after blood transfusion. Prompt
recognition and treatment are important, because Babesia infections can be severe
or fatal in certain risk groups. Better strategies to prevent transfusion-transmitted
babesiosis are required.

Case report

A 53-year-old immunocompetent, spleen-intact woman presented on Oct. 23,
1998, with a history of dyspepsia and melena stools. Her hemoglobin level was 69
(normally 120–140) g/L, and on Nov. 6, 1998, she received a transfusion of 3 units
of packed erythrocytes. After the transfusion, her hemoglobin level rose to 106 g/L.
Endoscopy of the upper gastrointestinal tract was performed at that time, and the
results were normal. She was readmitted on Feb. 25, 1999, for colonoscopy. At that
time, her hemoglobin level was 70 g/L, and she received 2 more units of packed
erythrocytes. Her post-transfusion hemoglobin level was 104 g/L. The results of
colonoscopy were normal, but a small-bowel follow-through examination revealed
an annular tumor of the small intestine, which was laparoscopically resected on
Mar. 9, 1999.

The patient was readmitted on Apr. 11, 1999, after 7 days of high fever, chills,
diaphoresis, nausea and weakness. Her temperature on admission was 40°C. Labo-
ratory investigations showed that her hemoglobin level was low, at 66 g/L, and that
total bilirubin was elevated, at 31 (normally less than 17) µmol/L, as was lactate de-
hydrogenase, at 161 (normally 45–90) U/L, and aspartate aminotransferase, at 63
(normally less than 35) U/L. Examination of peripheral blood smears revealed 
intraerythrocytic ring forms, which were initially attributed to Plasmodium falci-
parum infection, with a parasitemia of 2.5%. The smears were reviewed at the Cen-
tre for Travel and Tropical Medicine, Toronto General Hospital, where at least
400 smear fields (magnification 1000×) were examined from Giemsa-stained thick
and thin films of whole blood, and babesiosis was diagnosed on the basis of the typ-
ical intraerythrocytic forms observed. Polymerase chain reaction (PCR) amplifica-
tion of whole blood was positive for Babesia microti.1,2 The patient was treated for 7
days with quinine (600 mg three times daily) and clindamycin (600 mg three times
daily). She responded to therapy and was asymptomatic at follow-up 3 months
later. Follow-up blood smears were negative for Babesia.

In November 1998 the patient had received 3 units of packed erythrocytes from
3 donors. The first donor was a 46-year-old man who had donated blood 9 times
previously. He had travelled to Pennsylvania in March 1998 and had camped in
rural areas in Ontario. He did not remember any tick bites and remained well dur-
ing follow-up. He returned for follow-up serologic and PCR testing for babesiosis.
The serum specimens were tested by indirect immunofluorescent antibody assay
for reactivity to B. microti (testing performed at the US Centers for Disease Control
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and Prevention, Atlanta). The results of blood film exami-
nation, serologic testing and PCR testing were all negative.
The second donor was a 43-year-old woman who had do-
nated blood products 8 times previously. She had not trav-
elled outside Canada in the previous year and had done no
camping or rural travel within Canada. She also remained
well. The results of blood film examination, serologic test-
ing and PCR testing were also negative (for both of these
donors, at least 400 smear fields were examined from
Giemsa-stained thick and thin films of whole blood at the
Centre for Travel and Tropical Medicine). The third
donor was a 22-year-old first-time male donor who had
travelled to Taiwan in January 1998 and to an urban area in
the United States (Chicago) in August 1998. He had re-
mained well during and after travel. He did not provide a
follow-up blood sample.

During the February 1999 admission, the patient had
received 2 units of packed erythrocytes from 2 donors. One
was a 48-year-old man who had donated blood 9 times pre-
viously. He donated blood on Feb. 6, 1999, and a unit of
packed erythrocytes from his donation was transfused into
the recipient on Feb. 26, 1999. He had travelled recently to
South America but had not travelled in the United States in
the previous 3 years. He remained well and submitted a fol-
low-up blood sample. The results of blood film examina-
tion, serologic testing and PCR testing were negative (for
this donor and the next one, at least 400 smear fields were
examined from Giemsa-stained thick and thin films of
whole blood at the Centre for Travel and Tropical Medi-
cine). The other donor was a 40-year-old man who had do-
nated blood twice previously. He had been camping in
rural and forested areas in Cape Cod, Mass., in August
1998. He did not remember receiving any tick bites and
denied any febrile illnesses during or after his return from
Cape Cod. He donated a unit of blood on Feb. 6, 1999, and
a unit of packed erythrocytes from this donation was trans-
fused into the recipient on Feb. 25, 1999. A follow-up
blood sample from this donor was positive for B. microti by
blood smear and by PCR testing. The results of serologic
testing for Babesia were also positive, at a titre of 1:1024 by
immunofluorescent antibody assay (titres generally become
positive 1 to 2 weeks after infection). Serum samples were
also tested for human monocytic and human granulocytic
ehrlichiosis and Lyme disease by the Ontario Ministry of
Health laboratory, but the results were negative. The
donor remained well and was treated for 7 days with qui-
nine (600 mg three times daily) and clindamycin (600 mg
three times daily). Blood smears obtained 1 month after
completion of therapy showed no infection.

Comments

Human babesiosis is a tick-borne zoonosis caused by
protozoa of the genus Babesia. Although the genus com-
prises more than 100 species, most cases of human babesio-
sis in North America are caused by B. microti,1,3–5 usually

transmitted by a bite from the deer or black-legged tick,
Ixodes scapularis.3–5 Current areas where the disease is en-
demic include the northeastern (notably New York State
[specifically Long Island], Connecticut, Rhode Island and
Massachusetts [specifically Cape Cod, Nantucket and
Martha’s Vineyard]) and upper midwestern (notably Wis-
consin) United States. As was the case for the infected
donor described here, people with babesiosis may remain
asymptomatic but parasitemic for months to years after tick
transmission of the infection.6 The clinical manifestations
of babesiosis range from no symptoms to severe, occasion-
ally fatal disease characterized by fever, intravascular he-
molysis and renal failure. Severe disease is more common
in asplenic people, elderly patients and those with under-
lying immunodeficiency, including AIDS.5,7,8 Even with
treatment, the case fatality rate in a series of 136 patients in
New York State was 5%.5

Babesia parasites invade the erythrocytes and remain vi-
able under blood bank conditions, making transfusion-
transmitted babesiosis a risk of transfusion with blood com-
ponents such as platelet concentrates, packed erythrocytes,
and frozen, thawed and deglycerolized erythrocytes.9–14 At
least 21 cases of babesiosis acquired by blood transfusion
have been recognized in the United States, which makes
babesiosis the most commonly reported transfusion-
transmitted tick-borne infection.9–14 In a study of transfu-
sion recipients in Connecticut, an area where babesiosis is
endemic, Gerber and colleagues13 reported a risk of 0.17%
per unit of packed erythrocytes. The risk of acquiring
babesiosis from a blood transfusion in Canada is unknown,
but we suspect that it is very low.

This is the first reported case of transfusion-transmitted
babesiosis in Canada.15 Remarkably, the first recognized
case of babesiosis in Canada was reported only 2 years ago,
in 1999.1 The present case highlights the rapidity with
which newly recognized infectious agents can threaten
blood safety.

In Canada, blood banks do not routinely ask donors
about travel to Babesia-endemic areas, tick bites or history
of babesiosis. Because most immunocompetent people who
acquire babesiosis do not remember receiving a tick bite
and most have either minimal or no symptoms, few in-
fected donors would be identified by such questioning.
Most cases of babesiosis in the northeastern United States
are acquired during peak tick activity (June to September).4

Consequently the risk of transfusion-transmitted babesiosis
might be expected to be greatest during the summer.13

However, infected people may remain parasitemic for up to
several years and packed erythrocytes are stored for up to
42 days, so even seasonal deferral of potentially high-risk
donors could not be expected to prevent this problem.

As in previously reported cases of transfusion-transmitted
babesiosis in the United States, the recipient of the infected
blood product in this case exhibited moderate to severe
manifestations of infection,9 beginning within the typical
period of symptom onset (usually 4 to 9 weeks after transfu-
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sion9–14). Both the donor and the recipient were treated with
a combination of quinine and clindamycin, and both had a
satisfactory response. Recent reports have described a num-
ber of patients who have not responded optimally to this
traditional therapy. These patients generally responded to
the combination of azithromycin and atovaquone.16,17

Given the large numbers of Canadians who visit Babesia-
endemic regions of the United States each year, we must
anticipate an increase in the number of cases of imported
babesiosis and the potential for transfusion-transmitted dis-
ease in this country. As the geographic distribution of ani-
mal reservoirs and tick vectors increases, the incidence of
babesiosis and subsequent transfusion-transmitted infec-
tions can also be expected to increase.3,14,18,19 Furthermore,
tick-borne and transfusion-transmitted infections with re-
lated parasites, including the piroplasms WA1 and MO1,
have recently been reported.20,21

Canadian physicians must consider babesiosis in the dif-
ferential diagnosis of any patient who experiences fever or a
hemolytic reaction soon after blood transfusion. Prompt
recognition and accurate diagnosis are important, because
even though Babesia infections usually respond to therapy,
they may be severe or fatal in certain risk groups. Better
strategies to prevent transfusion-transmitted babesiosis are
required.

References

1. dos Santos CC, Kain KC. Two tick-borne diseases in one: a case report of
concurrent babesiosis and Lyme disease in Ontario. CMAJ 1999;160:1851-3.
Available: www.cma.ca/cmaj/vol-160/issue-13/1851.htm

2. Persing DH, Mathiesen D, Marshall WF, Telford SR, Spielman A, Thom-
ford JW, et al. Detection of Babesia microti by polymerase chain reaction. J
Clin Microbiol 1992;30:2097-103.

3. Daniels TJ, Falco RC, Schwartz I, Varde S, Robbins RG. Deer ticks (Ixodes

scapularis) and the agents of Lyme disease and human granulocytic ehrlichiosis
in a New York City park. Emerging Infect Dis 1997;3:353-5.

4. White DJ, Talarico J, Chang HG, Birkhead GS, Heimberger T, Morse DL.
Human babesiosis in New York State. Review of 139 hospitalized cases and
analysis of prognostic factors. Arch Intern Med 1998;158:2149-54.

5. Meldrum SC, Birkhead GS, White DJ, Benach JL, Morse DL. Human
babesiosis in New York State: an epidemiological description of 136 cases.
Clin Infect Dis 1992;15:1019-23.

6. Krause PJ, Spielman A, Telford SR 3rd, Sikand VK, McKay K, Christianson D,
et al. Persistent parasitemia after acute babesiosis. N Engl J Med 1998;339:160-5.

7. Spach DH, Liles WC, Campbell GL, Quick RE, Anderson DE Jr, Fritsche
TR. Tick-borne diseases in the United States. N Engl J Med 1993;329:936-47.

8. Benezra D, Brown AE, Polsky B, Gold JWM, Armstrong D. Babesiosis and
infection with human immunodeficiency virus (HIV) [letter]. Ann Intern Med
1987;107:944.

9. Dobroszycki J, Herwaldt BL, Boctor F, Miller JR, Linden J, Eberhard ML, et
al. A cluster of transfusion-associated babesiosis cases traced to a single
asymptomatic donor. JAMA 1999;281;927-30.

10. Eberhard ML, Walker EM, Steurer FJ. Survival and infectivity of Babesia in
blood maintained at 25°C and 2–4°C. J Parasitol 1995;81:790-2.

11. Popovsky MA. Transfusion-transmitted babesiosis. Transfusion 1991;31:296-8.
12. Mintz ED, Anderson JF, Cable RG, Hadler JL. Transfusion-transmitted

babesiosis: a case report from a new endemic area. Transfusion 1991;31:365-8.
13. Gerber MA, Shapiro ED, Krause PJ, Cable RG, Badon SJ, Ryan RW. The

risk of acquiring Lyme disease or babesiosis from a blood transfusion. J Infect
Dis 1994;170:231-4.

14. Chamberland ME, Epstein J, Dodd RY, Persing D, Will RG, DeMaria A Jr,
et al. Blood safety. Emerging Infect Dis 1998;4:410-1.

15. Bu Jassoum S, Fong IW, Hannach B, Kain KC. Transfusion–transmitted
babesiosis in Ontario: first reported case in Canada. Can Commun Dis Rep
2000;25:9-13.

16. Wittner M, Lederman J, Tanowitz HB, Rosenbaum GS, Weiss LM. Ato-
vaquone in the treatment of Babesia microti infections in hamsters. Am J Trop
Med Hyg 1996;55:219-22.

17. Krause PJ, Telford S, Spielman A, Lepore T, Sikand V, Pollack F, et al.
Treatment of babesiosis: comparison of atovaquone and azithromycin and
clindamycin and quinine [abstract]. In: Program and Abstracts of the 46th An-
nual Meeting of the American Society of Tropical Medicine and Hygiene; 1997 Dec
7–11; Lake Buena Vista (FL). Northbrook (IL): American Society of Tropical
Medicine and Hygiene; 1997. p. 247.

18. Krause PJ, Telford SR, Ryan R, Hurta AB, Kwasnik I, Luger S, et al. Geo-
graphical and temporal distribution of babesial infection in Connecticut. J
Clin Microbiol 1991;29:1-4.

19. White DJ, Chang HG, Benach JL, Bosler EM, Meldrum SC, Means RG, et
al. The geographic spread and temporal increase of the Lyme disease epi-
demic. JAMA 1991;266:1230-6.

20. Herwaldt BL, Kjemtrup AM, Conrad PA, Barnes RC, Wilson M, McCarthy
MG, et al. Transfusion-transmitted babesiosis in Washington State: first re-
ported case caused by a WAI-type parasite. J Infect Dis 1997;175:1259-62.

21. Herwaldt BL, Persing DH, Précigout EA, Goff WL, Mathieson DA, Taylor
PW, et al. A fatal case of babesiosis in Missouri: identification of another
piroplasm that infects humans. Ann Intern Med 1996;124:643-50.

Transfusion-transmitted babesiosis in Canada

CMAJ • JUNE 12, 2001; 164 (12) 1723

Competing interests: None declared.

Contributors: Dr. Kain was primarily responsible for collecting data and writing
the manuscript. Drs. Bu Jassoum, Fong and Hannach provided patient data and
contributed to, reviewed and revised the manuscript.

Acknowledgements: This study was supported in part by Health Canada, Centre
for Infectious Disease Prevention and Control. Dr. Kain is supported by a Career
Scientist Award from the Ontario Ministry of Health.

Reprint requests to: Dr. Kevin C. Kain, Director, Centre for Travel
and Tropical Medicine, Toronto General Hospital, 200 Elizabeth
St., Toronto ON  M5G 2C4; fax 416 595-5826

2500 volunteer reviewers from across North America are 
the foundation for CMAJ’s thorough, criterion-based review
process. The editorial staff includes scientific consultants with
expertise in statistics, experimental design and epidemiology.

CMA Member Service Centre
tel 888 855-2555 or 613 731-8610 x2307 
fax 613 236-8864
cmamsc@cma.ca
www.cma.ca/cmaj


