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Transfusion-Transmitted Malaria — -
Missouri and Pennsylvania, 1996-1998

Malaria is a rare but potentially serious complication of blood transfusion. During’
1958-1998, 103 cases of transfusion-transmitted malaria in the United States were
reported to CDC. This report summarizes the investigation of three cases that
occurred during 1996-1998 in Missouri and Pennsylvania and illustrates the key fea-
tures of transfusion-transmitted malaria and the importance of donor screening. g

Case 1, Missouri
A 70-year-old man with Waldenstrém’s macroglobulinemia received 3 units of
packed red blood celis (RBCs) on November 12, 1996. On November 27, he was hospl-‘j
talized with fever; peripheral blood smears showed intraerythrocytic parasites sus-
pected to be either Plasmodia or Babesia. Despite treatment with oral quinine and
clindamycin, the patient developed respiratory and renal failure and died on Novem-
ber 30. He had not traveled outside the United States since the 1940s but had recewed
7 units of packed RBCs during 1996 {two in May, two in June, and the three recelved
in November). o
CDC confirmed Plasmodium falciparum parasites in the patient's biood smearsr
(6% parasitemia). Stored serum samples from all donors were tested for antimalarial
antibodies at CDC by the indirect fluorescent antibody (IFA) test. One of the donors, a
U.S. Army reservist whose blood was collected by a civilian blood center, had elevated;
titers (1:16,384 to P falciparum, 1:266 to both P malariae and P ovale,-and 1:64 to
F vivax). Blood smears obtained from this donor in March 1997 demonstrated rare
F falciparum rings, and DNA of the same species was detected by polymerase chain
reaction (PCR) of whole blood. The donor reported no fever at the time of blood dona-,
tion. He had immigrated to the United States from west Africa in April 1996 (1) He
was treated with quinine and doxycycline. .
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Case 2, Missouri

An 85-year-old man was hospitalized October 9-11, 1997, for gastrointestinal bleed-
ing and received 5 units of packed RBCs. He was again hospitalized on November 1
with recurrent gastrointestinal bleeding and fever, and peripheral blood smears
showed R, falciparum infection. Treatment was initiated with oral quinine and doxycy-
cline but changed to intravenous quinidine and doxycycline when his mental status
deteriorated the following day. A computerized tomography scan showed a cerebral
vascular accident; the patient died on November 18. He had not traveled outside the
United States since the 1940s.

Stored serum samples from all donors were tested. One donor, a recruit at a mili-
tary training base whose blood was collected by a civilian blood center and who had
immigrated to the United States from west Africa in 1995 (7), had positive malaria
serology (titers were 1:16,384 to P, falciparum, 1:4096 to P malariae, 1:1024 to P, ovale,
and 1:64 to R vivax). Blood smears obtained from this donor in November 1997 did not
show malaria parasites, but P, falciparum DNA was detected by PCR of whole blood.
He was treated with quinine and doxycycline.

Case 3, Pennsylvania

A 49-year-old man received 4 units of packed RBCs during surgery for hip replace-
ment on January 15, 1998. He was again hospitalized on February 19 with fever, hypo-
tension, and renal failure. Blood smears showed P, falciparum (12% parasitemia). He
was treated successfully with intravenous quinidine and doxycycline and exchange
blood transfusion. He had never traveled outside the United States.

Stored serum samples from all donors were tested, and one donor had elevated IFA
titers (1:16,384 to . falciparum, 1:16,384 to P malariae, 1:1024 to P, ovale, and 1:256 to
F. vivax). This donor was born in west Africa, had lived in Europe, then had returned to
west Africa where he had lived for approximately 20 years before immigrating to the
United States in 1996. PCR performed on a stored sample from the time of donation
detected P, falciparum DNA.

Reported by: S Kleinman, MD, Univ of British Columbia, Vancouver, British Columbia, Canada.
J Lugo, C Litty, MD, American Red Cross, Philadelphia; L Daskal, MD, R Fischer, MD, R Sili-
bovsky, MD, J Zuckerman, MD, Albert Einstein Medical Center, Philadelphia; C Johnson, MD,
A Yang, Philadelphia Dept of Health, Pennsylvania. E Esguerra, MD, St. John's Hospital, Joplin;
G Tegtmeier PhD, Community Blood Center of Greater Kansas City, Kansas City; D Donnell,
MD, State Epidemiologist, Missouri Dept of Health. DM Burgess, MSN, Georgia Health District
3-3; P Blake, MD, State Epidemiologist, Div of Public Health, Georgia Dept of Human Resources.
R Biswas, MD, J Epstein, MD, E Tabor, MD, Office of Blood Research and Review, Center for
Biologics Evaluation and Research, Food and Drug Administration. Div of Viral and Rickettsial
Diseases; Biology and Diagnostics Br and Epidemiology Br, Div of Parasitic Diseases, National
Center for Infectious Diseases; and an EIS Officer, CDC.

Editorial Note: Transfusion-transmitted malaria is rare in the United States, occurring
at an estimated rate of 0.25 cases per million blood units collected (2). Because no
approved tests are available in the United States to screen donated blood for malaria,
prevention of transfusion-transmitted malaria requires careful questioning of
prospective donors (3). Recommendations for deferral of such donors have been
published by the Food and Drug Administration (FDA) (3); the American Association
of Blood Banks (AABB) has published standards consistent with FDA recommenda-
tions (4). Correct application of these standards should have prevented these three
cases.
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Donors who are residents of nonmalarious countries are deferred for 1 year after.
return from travel to a malarious area. Donors who have had malaria are deferred for
3 years; immigrants, refugees, citizens, or residents of malarious areas are deferred.
for 3 years after leaving such areas. These criteria are supported by observations that
97% and 99% of reported malaria cases in U.S. and foreign civilians accur within 1 and
3 years, respectively, of having been in a malarious area (CDC, unpublished data,
1995).

Persons who emigrate from highly malarious areas and have acquired malarial im-
munity may have asymptomatic parasitemia that can persist for varying periods,
depending on the species. R falciparum rarely persists longer than 2 years, although.
it has persisted for up to 13 years (5,6). B malariae can persist asymptomatically in.
the blood at low levels for up to 40 years. Therefore, rare cases of transfusion-
transmitted malaria will continue to occur desplte correct application of donor exclu-,
sion criteria. FDA, in consultation with CDC, is developing a new guidance document
for blood collection centers, with revised recommendations for donor questuomng
about exposure to malaria and exclusion criteria for donor deferral.

In the three cases described in this report, the screening process at the time of .
donation, which is critical to reducing the risk for transfusion- transmitted malaria
(particularly infections caused by species other than P malariae), did not yield accu-.
rate information. A history of having been in a malarious area within the previous
3 years was elicited only during subsequent questlonmg In cases 1 and 2, the screen-
ing questions about travel to malarious areas, previous malaria infection, or anti-,
malarial drug use within the previous 3 years were not successful in preventing
donation. The AABB has recommended uniform donor-history questions that, instead -
of relying on donors to determine whether they have been in a malarious area, mquure
generally about travel outside the United States or Canada within the previous
3 years. Blood bank staff then determine whether travel was to a malarious area. In
case 3, these questions were asked but failed to elicit accurate information, presum-
ably because the donor misunderstood the travel-related questions. §

Donors who -have been implicated as the infection source in transfusuon-
transmitted malaria cases typically have very low levels of parasitemia that may. be
undetectable, even with microscopic examination of several thick blood films. Of
60 cases reported in the United States during 1963-1998 where a blood smear was
obtained, only 18 (30%) of implicated donars had Plasmodium parasites detected on
the blood smear. Detection of malaria antibodies provides evidence of an |mmune
response to current or past infection, but these tests may remain positive for more,
than 10 years after parasitemia has resolved; therefore, malaria antibady detectlon to
screen blood donations would result in the exclusion of otherwise healthy persons
PCR has increased sensitivity over blood film examination, positivity md:cating
current malaria infection (7), and species differentiation when microscopic examina-
tion may be inconclusive (8). The availability of testing for malaria by antibody detec-"
tion or PCR is limited by lack of commercial reagents. In previous investigations of
transfusion-transmitted malaria cases, antibody detection has been the method of
choice to identify infected donors (9 ). However, since detection of antibodies does | not
necessarily indicate parasitemia, the use of PCR is a helpful tool for investigations.

These cases illustrate the importance of considering malaria in diagnosing a febrile -
iliness following blood transfusion in any patient. Transfusion-transmitted malaria”
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usually occurs in patients with underlying diseases or who have undergone surgery
(10) and can be life-threatening. Diagnosis may be delayed because fever may be
attnbuted to the underlymg iliness, postoperative infection, or tissue reaction to surgi-
cal trauma(10)
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kNotice to Readers

. Publication of An Ounce of Prevention...What Are the Returns?

. 'The second edition of An Ounce of Prevention...What are the Returns? is now
available. This publication outlines strategies for and economic benefits of health pro-
motion and disease and injury prevention. In addition, it outlines interventions in
19 areas of chronic and infectious disease and injury in which prevention can improve
the’ quallty of life and increase longevity. Each section presents the health impact of
‘the dtsease, injury, or disability on U.S. society; the effectiveness of prevention strate-
gies; the costs of the disease, injury, or disability; and the cost-effectiveness of preven-
tlon strategles.
~An Ounce of Prevention is available on the World-Wide Web, <http://mwww.cdc.gov/
;epo/prevent htm>, or from CDC'’s Prevention Effectiveness Branch, Division of Preven-
“tion Research and Analytic Methods, Epidemiology Program Office, Mailstop D-01,
- 1600 Clifton Road, N.E., Atlanta, GA 30333; e-mail epopeb@cdc.gov.
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