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Fatal septicemia developed in a splenectomized patient with hairy cell leukemia following a dog bite.
Capnocytophaga canimorsus, a slowly growing gram-negative bacillus, was isolated from the patient's blood.
Although a rare complication of dog bites in the normal population, this bacterium should be suspected and
promptly treated in immunologically compromised dog bite victims. Furthermore, immunocompromised
patients should be made aware of the dangers of dog ownership.

Capnocytophaga canimorsuts, formerly called dysgonic
fermenter 2 (DF-2), was first described by Butler and col-
leagues (6) in 1977. It is a gram-negative, filamentous,
non-spore-forming, facultative aerobe. This bacterium has
been implicated in a broad spectrum of disorders including
septicemia, meningitis, and endocarditis following dog bites
(3, 5, 6, 11, 14, 16, 19, 21) or recent contact with dogs (22).
Splenectomy, alcoholism, and chronic lung disorder (6, 8,
11) have been reported to be significant risk factors. The
purpose of this report is to describe a fatal case of fulminant
septicemia caused by this unusual microorganism in a pa-
tient with hairy cell leukemia (HCL).
A 50-year-old man was diagnosed with HCL in 1980.

Therapeutic splenectomy was performed in 1984 because of
leukopenia and thrombocytopenia. The patient had re-
mained in relatively good health until May 1990, when he
was bitten by the family dog. Three days later he was
admitted to the hospital, complaining of fever and diarrhea.
Laboratory studies upon admission disclosed the following
hematological values: hemoglobin, 13.7 g/dl; hematocrit,
40.0%; leukocyte count, 11.3 x 109/liter, with 2% segmented
neutrophils and 98% mononuclear cells (about 88% of the
mononuclear cells with characteristics of hairy cells). There
were 20 nucleated erythrocytes per 100 leukocytes and many
Howell-Jolly bodies in the erythrocytes. In addition, numer-
ous elongated, filamentous-appearing bacteria were seen on
the peripheral blood smear (Fig. 1). Platelet count was 250 x
109/liter. A specimen of arterial blood drawn while the
patient was receiving an unrecorded mixture of oxygen
disclosed that the partial pressure of oxygen (PaO2) was 58
mm of Hg, partial pressure of carbon dioxide (PaCO2) was 28
mm of Hg, and pH was 7.12. Potassium was 4.1 meq/liter,
sodium was 135 meq/liter, chloride was 99 meq/liter, CO2
was 15 meq/liter, and blood urea nitrogen was 25 mg/dliter.
A blood sample was also drawn for microbiological studies
at the time of admission. The patient was presumed septic
and was promptly treated with intravenous penicillin G at 12
million units per day. Nevertheless, his condition deterio-
rated and he expired 12 h after admission. Autopsy showed
microscopic infarcts of the kidneys and adrenal glands.
Gram-negative rods were isolated from the blood in both
Bactec 6A aerobic broth and Bactec 6B prereduced, en-
riched tryptic soy broth. The organism grew on subculture

within 48 h on chocolate agar, chocolate Mueller-Hinton
agar, and heart infusion agar with 5% rabbit blood in candle
jar extinction. There was no growth on MacConkey agar.
The organism was oxidase- and catalase-positive but nega-
tive for indole, citrate, urease, and nitrate reduction. Disk
diffusion tests for antibiotic susceptibility were performed on
Mueller-Hinton chocolate agar, and disks were incubated at
35°C in 10% carbon dioxide. The organism was susceptible
to penicillin, ampicillin, clindamycin, cephalothin, chloram-
phenicol, and erythromycin but was resistant to gentamicin,
kanamycin, and trimethoprim-sulfamethoxazole. A sample
of the bacteria recovered from the patient's blood was sent
to the Special Bacteriology Reference Laboratory in the
Meningitis and Special Pathogen Branch at the Centers for
Disease Control (CDC), Atlanta, Ga., and was identified as
C. canimorsus (formerly CDC group DF-2). A detailed
description of C. canimorsus was reported by Brenner et al.
(5).
The incidence and seriousness of animal bites is not fully

appreciated by the public because little is written about
animal bites except for occasional sensational descriptions
of fatal or especially serious attacks in news media. Of the
estimated one to two million animal bites each year in the
United States, 84% are by dogs, 10% are by cats, 4% are by
rodents, and the remainder are by other species (2, 20). Even
though rabies has been the primary reason for investigating
animal bite cases, the injuries caused by animal bites may
lead to dangerous bacterial infections such as pasteurellosis
and tetanus (12, 20). About 1.6 to 16% of bite wounds
inflicted by dogs become infected (25). Pasteurella multo-
cida is frequently isolated from such wounds (10, 12).
Occasionally, CDC groups EF-4, M-5, IIj, and DF-2 (10) are
also isolated. Indeed, our patient was infected by C. cani-
morsus, formerly called DF-2.

Butler and coworkers (6) presented data suggesting that
dogs and possibly other animals serve as natural reservoirs
of C. canimorsus. Bailie and colleagues (1) substantiated
Butler's suggestion that this gram-negative rod may be part
of the normal canine mouth flora on the basis of their ability
to cultivate this bacterium from the oral cavities of 4 of 50
dogs. Martone and coworkers (19) have also been able to
isolate the bacterium from a dog which was implicated in the
transmission of the infection. The incidence of infection by
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FIG. 1. Peripheral blood smear from a patient with HCL 3 days after a dog bite. Note the presence of abnormal mononuclear cells with
ill 'efined cytoplasmic projections (hairy cells [HC]) and numerous elongated, filamentous-appearing bacteria (large arrows). Also present are
nudleated erythrocytes (NRBC) and a Howell-Jolly body (HJB). Wright's stain was used. Magnification, x1,000.

this microorganism in the general population is unknown.
Although C. canimorsus has been reported to be the cause of
fatal septicemia and meningitis in humans following dog
bites or close contact with dogs, the spectrum and frequency
of illness caused by the microorganism are probably greater
than what has been reported because of the susceptibility of
the microorganism to penicillin and the widespread use of
this drug after dog bites to combat P. multocida (12).

This patient suffered from HCL. HCL is a low-grade
lymphoproliferative disorder of B-cell origin characterized
by the presence of abnormal mononuclear cells with irregu-
lar cytoplasmic projections in the blood (Fig. 1), bone
marrow, and other tissues. Its reported frequency is 2 to 5%
of all leukemias. The major hematologic manifestation of
HCL is pancytopenia, which is a result of two simultaneous
problems, hypersplenism secondary to splenic infiltration
and bone marrow hypofunction secondary to the bone
marrow cell replacement by malignant cells (7). The pancy-
topenia in these patients is often severe, producing symp-
toms of anemia, frequent infections, ease of bruising, un-
usual bleeding, or any combination of these (13). Since
hypersplenism contributes to thrombocytopenia, an obvious
therapeutic maneuver for symptomatic patients is removal of
the spleen (15). Survival of patients with HCL is significantly
longer following splenectomy (15). However, it is generally
acknowledged that splenectomy, apart from the reason for
which it is performed, leads to an increased risk of over-
whelming sepsis (17). Moreover, the risk seems to be higher
in patients splenectomized for malignant blood disease than
for those who have undergone splenectomy for trauma (6,
14). The basis for the association of splenectomy to septice-
mia is not well understood, but it is thought to revolve
around the important role of the spleen in filtering foreign
particles from the bloodstream and synthesizing specific
antibodies and its involvement in modulation of the alternate
complement pathway (17).
Although there are numerous infections associated with

HCL (4, 13, 18, 24), I am unaware of any case of C.

canimorsus. The increased risk for septicemia in the patient
described in this article could be due to several factors. The
most important was splenectomy, which led to increased
risk of septicemia due to impaired clearance of intravascular
unopsonized bacteria, low synthesis of specific antibodies,
and possible abnormalities of the alternate complement
pal '-lay (17). Second, severe monocytopenia and impaired
mouiocytic function, either from intrinsic defect or from lack
of chemotactic factors needed for attracting monocytes to
sites of inflammation, or the presence of serum inactivators
of chemotactic factors, which is a common finding in pa-
tients with HCL (9, 23, 26), may have played a role in the
aggressive nature of the fatal septicemia in this patient.
Third, poor cooperation between neutrophils and the mono-
nuclear cells, which is also a common finding in patients with
HCL (26), may also have contributed to the increased
susceptibility of this patient to infection.

In conclusion, I report this case of fatal C. canimorsus to
emphasize that the epidemiologic features of a dog bite
coupled with a preexisting condition of splenectomy should
alert physicians to suspect this unusual bacterium. Further-
more, since this bacterium grows slowly, laboratories should
also be alerted to its potential presence since it otherwise
would be either discarded as a contaminant or misidentified.
Finally, physicians should inform patients with splenectomy
or other immunocompromising conditions that dog owner-
ship or animal contact are important risk factors for C.
canimorsus infection.
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editorial help.
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