Fatal Bacillus cereus Endocarditis Masquerading as an
Anthrax-like Infection in a Patient with Acute
Lymphoblastic Leukemia: Case Report
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A 38-year-old male farm worker with relapsing acute
lymphoblastic leukemia spontaneously developed
an ulcerating ulcer on his anterior thigh which was
surrounded by a non-tender area of erythema.
Bacillus cereus was isolated from the ulcer and blood,
and the patient received intravenous penicillin and
vancomycin for one week. When sensitivity studies
were returned he was treated with gatifloxacin oral-
ly. After two weeks of combined antimicrobial thera-
py and negative blood cultures, the patient received
combination chemotherapy with vincristine, pred-

Bacillus cereus infection has been described for more
than a century (1). Initially thought to be a contami-
nant, it has been definitely recognized as a human
pathogen since Ferrar’s landmark review in 1963 (2).
Clinical infections resulting from B. cereus can be clas-
sified as local and confined to the skin and eye, bac-
teremic and septic, central nervous system infections
including meningitis and brain abscess, respiratory
involving both the lung and pleural space, endocardi-
tis and food poisoning (1). Herein, a fatal case of B.
cereus endocarditis that presented with an ulcerating
cellulitis of the leg and bacteremia is reported. While
receiving adequate antimicrobial therapy, this male
patient developed an acute endocarditis and multiple
brain abscesses and died. He was also receiving com-
bination chemotherapy for acute lymphoblastic
leukemia (ALL).

Case report

A 38-year-old Hispanic-American male farm worker
was diagnosed two years previously with ALL for
which he received chemotherapy with vincristine,
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nisone, doxorubicin and cyclophosphamide. He was
hospitalized a day after completing chemotherapy
with neutropenic sepsis due to B. cereus. He received
similar antimicrobial therapy as previously, but died
three days later. At autopsy, the patient was found to
have acute mitral valve endocarditis and bilateral
brain abscesses. This was the first case of B. cereus
endocarditis reported in a patient with acute lym-
phoblastic leukemia.
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prednisone and L-asparaginase. He experienced a
complete remission. In February 2004, the patient
developed weakness and anorexia and was found to
have relapsed. Because of fever and a right thigh ulcer
surrounded by a 5x5-cm area of a brawny, non-tender
erythema, he was hospitalized at the Eisenhower
Medical Center on February 15th, 2004. The physical
examination was otherwise within normal limits.

The peripheral smear and bone marrow examination
was diagnostic of relapsed ALL. Blood cultures and
cultures of the thigh wound grew out B. cereus which
was sensitive to penicillin, vancomycin, clindamycin
and ciprofloxacin. The patient received a one-week
course of penicillin (12x10° units per day in six divid-
ed doses) and 2 g vancomycin per day in two divided
doses. Subsequently, the leg ulcer and surrounding
erythema almost completely resolved. Follow up
blood cultures were sterile, and the patient was dis-
charged afebrile on 750 mg ciprofloxacin orally twice
daily.

A week later, and after two weeks of appropriate
antimicrobial therapy, he was readmitted for combina-
tion chemotherapy with vincristine, prednisone,
cyclophosphamide and doxorubicin. He remained on
ciprofloxacin during treatment and additionally
received trimethoprim/sulfamethoxazole and ganci-
clovir for antimicrobial prophylaxis. He was hospital-
ized for five days and discharged on the same
antimicrobial prophylaxis regimen.
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At 24 h after discharge the patient was re-hospital-
ized with fever and confusion. The physical examina-
tion was unremarkable, but he quickly became
comatose and hypotensive. A small, shallow ulcer
without a surrounding brawny edema was cultured as
well as blood. Only the latter grew B. cereus. A lumbar
puncture was not performed, despite multiple necrot-
ic areas being identified in the brain by magnetic reso-
nance imaging, because of a persistent and severe
thrombocytopenia which was uncorrectable with
platelet transfusions. The patient was also severely
neutropenic. He was declared brain dead after three
days of therapy with penicillin, vancomycin and
ciprofloxacin.

An autopsy revealed endocarditis of the mitral valve
due to Gram-positive rods which, at post-
mortem culture, grew B. cereus, as did one of several
brain abscesses. The histology of the mitral valve is
shown in Figure 1.

Discussion

To date, only 12 cases of B. cereus endocarditis have
been reported in the English literature. Ten cases were
reviewed, and an additional case report was presented
by Steen et al. (3), since when an additional case report
has been published (4). Of the 12 previously reported
cases of endocarditis, none had concomitant leukemia.

The present patient presented as a typical B. cereus
bacteremia, which is usually transient and not clinical-
ly significant (1). Clinically significant bacteremias
ordinarily occur in patients who are neonates, intra-
venous drug abusers, those receiving hemodialysis or
continuous intravenous infusions, or those with an
underlying neoplasm (1,5). The initiation of combina-
tion chemotherapy at two weeks after effective antimi-
crobial therapy for an indolent bacteremia,
subsequently was associated with an overwhelming
sepsis with bacteremia, endocarditis and multiple
brain abscesses and death within three days.

It must be assumed that this patient with ALL was
probably more vulnerable to B. cereus bacteremia, and
the use of effective antimicrobial(s) for two weeks also
failed to eradicate the organism. With worsening of his
neutropenia by cancer chemotherapy, an overwhelm-
ing sepsis, endocarditis and multiple brain abscesses
ensued. Of the 12 reported cases of B. cereus endo-

Figure 1: Mitral valve vegetations. A, B) Masses of fibrin
and other blood elements deposited on the valve leaflet. The
thrombus is only loosely attached at one edge and there is
virtually no inflammation in the valve cusp. C) Few
degenerating leukocytes were present at the thrombus edge.
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carditis, none has had an underlying neoplastic disor-
der.

Among the previously treated patients with endo-
carditis, 10 of 12 recovered when treated with either
clindamycin, vancomycin, penicillin, aminoglycosides
and erythromycin. Cardiac surgery was also per-
formed in four patients. Most isolates of B. cereus in
patients with endocarditis produce beta-lactamases
that render the organism resistant to penicillin and the
cephalosporins. Although most strains of B. cereus are
capable of producing penicillinases and cephalospori-
nases, the organism in the present patient displayed
in-vitro sensitivity to penicillin, and that agent was
used in conjunction with vancomycin for a week until
the sensitivity studies were completed. At that time,
treatment was changed to ciprofloxacin - to which the
organism was sensitive in vitro - and this was contin-
ued until the patient’s final hospitalization. At that
time, B. cereus was again isolated from the blood, and
all three antimicrobials were administered until the
patient’s death. Recent studies (6) have shown a high
degree of efficacy of clinafloxacin as well as other
quinolones in the antimicrobial management of bacte-
rial endocarditis.

Meningoencephalitis and brain abscesses are rarely
associated with B. cereus infection. It is of interest to
note that most have been reported in conjunction with
adult lymphocytic leukemia (7-11) and myelodysplasia
(12). In the present patient the onset of encephalitis
and brain abscess formation appeared to follow
chemotherapy as the patient was well and afebrile
prior to that treatment. It is of interest to note that
breakthrough bacteremia and fungemia in patients
administered prophylactic antimicrobials and receiv-
ing chemotherapy occur more frequently with acute
leukemia (9,13).

In conclusion, this case report of a young adult with
acute lymphoblastic leukemia and an indolent skin
ulcer with surrounding, non-tender brawny edema
and B. cereus bacteremia was treated with two weeks of
effective antimicrobial therapy against that organism.
He then received chemotherapy with vincristine, pred-
nisone, cyclophosphamide and doxorubicin. A week
later, while still receiving antimicrobial therapy, he
apparently developed recurrent bacteremia accompa-
nied by multiple brain abscesses and acute mitral
valve endocarditis that led to his death within three
days.
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