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Symptoms: Hand wound cellulitis
Clinical Procedure: -
Specialty: Family Medicine ¢ Infectious Diseases

Objective: Rare disease

Background: Several Capnocytophaga species exist, some predominantly colonizing the human oral cavity and others re-
siding in feline or canine oral flora. Capnocytophaga canimorsus is a gram-negative facultative anaerobe com-
monly found in the oral cavity of dogs and, less commonly, cats. C. canimorsus infections are rare in humans.
Although beta-lactamase production has been described among Capnocytophaga species, it is less common in
C canimorsus; therefore, penicillin may remain appropriate when susceptibility is confirmed.

Case Report: An older man was admitted to the Family Medicine Inpatient Service with erythema and edema of the right
hand after sustaining a hand laceration several days prior to admission; the wound had been licked multiple
times by his dog. The patient developed worsening erythema and tenderness of the dorsal right hand, accom-
panied by progressive leukocytosis. He was transitioned to intravenous ampicillin-sulbactam. Blood cultures
grew C canimorsus. Because beta-lactamase testing results were pending at discharge, the patient was pre-
scribed oral amoxicillin-clavulanate.

Conclusions: C canimorsus is a rare zoonotic pathogen but can cause severe disease, particularly in patients with cirrho-
sis, asplenia, or alcohol use disorder; in the present case, advanced age may have contributed to vulnerability
through immunosenescence. Growth of gram-negative bacilli in aerobic or anaerobic blood cultures from pa-
tients with zoonotic exposure should raise clinical suspicion for this organism. When Capnocytophaga infection
is suspected in a hospitalized patient, empiric treatment with ampicillin-sulbactam should be initiated while
awaiting culture confirmation and susceptibility results.
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Introduction

Capnocytophaga species are facultative anaerobic, gram-nega-
tive bacilli that can cause various infections in humans. There
are 9 recognized Capnocytophaga species, which can be cat-
egorized into 2 main groups: human oral-associated and zoo-
notic-associated. Human oral species include C gingivalis, C.
granulosa, C. haemolytica, C. leadbetteri, C. ochracea, and C. spu-
tigena; zoonotic species include C canimorsus, C. canis, and C
cynodegmi, which are most commonly found in the oral cavi-
ties of dogs and cats [1,2].

C. canimorsus is the species most commonly implicated in
human infection, although such infections remain rare [3].
Capnocytophaga infections are estimated to occur in few-
er than 1 case per million people [4]. Infections typically re-
sult from dog or cat bites, scratches, or close animal contact,
such as licking of human wounds [3]. Early manifestations
may include localized cellulitis, purulent discharge, lymphan-
gitis, and regional lymphadenopathy. This case illustrates ca-
nine-associated C. canimorsus bacteremia after wound expo-
sure to dog saliva and highlights advanced age as a potential
contributor to host vulnerability outside the classically recog-
nized risk groups.

Case Report

A 95-year-old man with a medical history notable for diastol-
ic heart failure, dementia, hypertension, stage 3a chronic kid-
ney disease, and thrombocytopenia presented with fever, er-
ythema, and swelling of the dorsum of his right hand. He had
sustained a laceration to his right hand 5 days before presen-
tation and reported that his dog had repeatedly licked the
wound in the interim.

Vital signs in the emergency department were notable for a
blood pressure of 137/63 mm Hg, heart rate of 95 beats/min,
respiratory rate of 18 breaths/min, oxygen saturation of 94%
on room air, and temperature of 38.5 °C. Initial laboratory stud-
ies were remarkable for normocytic anemia with a hemoglobin
level of 7.1 g/dL (reference range, 11.6-15.0 g/dL), leukocyte
count of 4.2 x 10%/L (reference range, 3.4-9.6 x 10°/L), lympho-
penia of 0.06 x 10°/L (reference range, 0.95-3.07 x 10°/L), eryth-
rocyte sedimentation rate and C-reactive protein (CRP) within
their normal ranges, creatinine of 1.60 mg/dL (reference range,
0.74-1.35 mg/dL), blood urea nitrogen of 33 mg/dL (reference
range, 8-24 mg/dL), lactate below 2.2 mmol/L, and an elevated
N-terminal pro-B-type natriuretic peptide (NT-proBNP) level of
1264 pg/mL (reference range, <540 pg/mL). Urinalysis revealed
proteinuria without evidence of nitrites or leukocytes. Tests
for influenza, respiratory syncytial virus, and severe acute re-
spiratory syndrome coronavirus 2 (SARS-CoV-2) demonstrated
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Figure 1. Dorsal right hand wound with associated erythema
and edema.

negative findings. Blood cultures were obtained. Chest radi-
ography showed a small chronic right-sided pleural effusion.
Radiography of the right hand demonstrated only advanced
degenerative arthritic changes.

The patient began amoxicillin-clavulanate 875/125 mg twice
daily in the emergency department for presumed cellulitis.
His hand was placed in a Richard sling as recommended by
the orthopedic consultation service. On the medical floor, he
remained afebrile but reported generalized weakness and fa-
tigue. The day after admission, his right hand became more
erythematous and edematous (Figure 1). During this time, his
leukocyte count increased to 21.0 x 10°/L and his CRP level in-
creased to 173.3 mg/L (reference range, < 5.0 mg/L); however,
concern for a necrotizing soft tissue infection remained low.
Given the worsening hand swelling, erythema, and leukocy-
tosis, antibiotic therapy was transitioned to intravenous cef-
triaxone 2 g daily. At 30 hours, blood cultures showed posi-
tive results for gram-negative rods in 2 of 2 anaerobic bottles
and 3 of 3 aerobic bottles. Gram staining (Figure 2) demon-
strated gram-negative bacilli, and blood agar culture revealed
nonhemolytic yellowish-beige colonies (Figure 3). While await-
ing species identification, antibiotic therapy was changed to
intravenous ampicillin-sulbactam, 3 g twice daily, as recom-
mended by the infectious disease service.
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Figure 2. Gram stain from an anaerobic blood culture bottle
showing gram-negative bacilli (80 x magnification).

Figure 3. Growth on a blood agar plate after 12 hours,
demonstrating yellow-beige colonies.

The organism was subsequently identified as C. canimorsus,
and ampicillin-sulbactam was continued while beta-lactamase
testing was pending. Over the following 2 days, the patient’s
leukocyte count normalized and his CRP level decreased to
97.1 mg/L. His hand erythema and edema improved; he was
discharged with instructions to complete a 14-day course of
oral amoxicillin-clavulanate 875/125 mg twice daily. After dis-
charge, beta-lactamase test results were reportedly negative;
however, his antibiotic regimen was not modified in the out-
patient setting.

Discussion

Capnocytophaga species can be transmitted either through
the human oral cavity or from zoonotic sources (eg, dogs and
cats). A recent multicenter study of Capnocytophaga infec-
tions indicated that bacteremia was more commonly asso-
ciated with human oral species, whereas bacteremia caused
by zoonotic Capnocytophaga species was less frequent [5].
Human oral-associated Capnocytophaga bacteremia appears
to occur more often in immunocompromised hosts; zoonotic
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infections are more commonly reported in patients without
classic immunosuppressive risk factors. In addition to bacte-
remia, Capnocytophaga species have been implicated in respi-
ratory infections, pleural empyema, septic arthritis, brain ab-
scess, meningitis, and other invasive syndromes [5].

C. canimorsus is the zoonotic Capnocytophaga species most
often associated with severe human disease. Although infec-
tion is uncommon, more than 70% of reported C canimorsus
infections present with bacteremia, and sepsis in high-risk
hosts has been associated with mortality rates approaching
30% [6,7]. Severe disease is classically associated with asple-
nia, cirrhosis, alcohol use disorder, and other forms of immune
compromise [5-7]. These associations likely reflect the organ-
ism’s ability to cause invasive infection when early innate im-
mune control is impaired. Reported mechanisms of pathoge-
nicity include evasion of innate immune recognition, resistance
to complement-mediated killing, and impairment of phagocyt-
ic clearance, which may permit rapid progression from local-
ized inoculation to bacteremia and sepsis in vulnerable hosts.

The present case is notable because the patient lacked the
classic risk factors most often associated with severe C can-
imorsus infection. In a retrospective review of C. canimorsus
infections, most affected patients were either immunocom-
promised or had heavy alcohol use [8]. Intriguingly, approx-
imately one-third reported a dog bite, although all had dog
exposure, emphasizing that non-bite exposures can be clini-
cally important [8]. Similar severe cases have been described
in older adults without overt immunosuppression, including
an 80-year-old woman who developed fatal septic shock after
a dog bite and a 63-year-old man who developed septic shock
after exposure to canine saliva [9,10]. The present case paral-
lels these reports: all involved canine exposure, the absence
of a clearly defined classic immunosuppressive condition, and
age greater than 60 years. These observations suggest that
advanced age represents an underrecognized contributor to
host susceptibility.

Although age alone generally is not considered a major risk
factor for C. canimorsus infection, immunosenescence provides
a plausible biological explanation for severe disease in older
adults. Aging is associated with declines in innate and adap-
tive immune function, including impaired neutrophil and mac-
rophage activity, altered cytokine responses, and a reduced
ability to contain invasive bacterial infections [11]. In this con-
text, our patient’s advanced age may have lowered the thresh-
old for progression from a localized wound infection to bac-
teremia. The lymphopenia observed on admission was likely
a consequence of acute severe infection rather than a preex-
isting risk factor, but it further supports the presence of acute
immune dysregulation during the illness.

Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]

APPROVED GALLEY PROOF



APPROVED GALLEY PROOF

In patients with recent canine or feline exposure through a
bite, scratch, or lick, growth of small gram-negative bacilli in
both aerobic and anaerobic culture bottles should raise clinical
suspicion for Capnocytophaga infection [5]. Standard antimi-
crobial susceptibility guidance for Capnocytophaga species is
limited, and beta-lactamase testing may require several days
to become available [5]. Beta-lactamase production is more
common among human oral Capnocytophaga species; there-
fore, empiric treatment with a beta-lactam/beta-lactamase in-
hibitor is appropriate in hospitalized patients while awaiting
organism identification and susceptibility results [5]. Although
beta-lactamase production appears less common in C canimor-
sus, penicillin should be reserved for isolates with confirmed
susceptibility. In the present case, clinical progression despite
initial oral amoxicillin-clavulanate likely reflected the severity
and natural evolution of the infection before effective intra-
venous therapy rather than true antimicrobial failure. Because
beta-lactamase results were not available until well after the
initial culture results and there was concern for polymicrobial
soft tissue infection, the patient was treated with ampicillin-
sulbactam and subsequently transitioned to amoxicillin-cla-
vulanate for outpatient therapy.
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Conclusions

C canimorsus is a rare cause of serious human infection. Growth
of gram-negative bacilli in aerobic and anaerobic cultures in
the context of zoonotic exposure should raise clinical suspi-
cion. Among hospitalized patients with suspected cases, in-
cluding those who are immunocompetent or have few recog-
nized risk factors, empiric treatment with ampicillin-sulbactam
should be initiated while awaiting beta-lactamase testing and
susceptibility results.
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