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An Infected Arterial Aneurysm and a Dog Bite:
Think at Capnocytophaga canimorsus!
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Abstract: We describe the fourth cases of arterial aneurysm consecutive to Capnocytophaga
canimorsus infection in a 77-year-old man. The infection occurred after a dog bite. He
presented fever. The thoracic-abdominal computed tomography angiography revealed aneur-
ysms on the abdominal aorta, left common femoral artery, and left popliteal artery. The
diagnosis was performed by a blood culture positive for Capnocytophaga canimorsus. The
outcome was favorable with surgery and antibiotic therapy.
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Case Report

A 77-year-old man presented with a 1-week history of asthenia, dyspnoea, and confu-
sion after a dog bite on the left hand 10 days previously. He had a history of ischaemic
stroke, dyslipidaemia, essential thrombocythaemia, and hypertension. He also reported
histories of heavy alcohol consumption and 30 pack-year smoking. At admission, his
temperature and heart and respiratory rates were 37.5°C, 100/min, and 20/min, respec-
tively. Physical examination revealed oedema of the left leg. Blood tests showed
haemoglobin 11g/dL, total leucocyte count 37,400/mm3, with 33,660/mm3 neutro-
phils, platelet count 734,000/mm3, C-reactive protein 320 mg/L, and serum creatinine
178 umol/L. Thoracic-abdominal computed tomography angiography revealed aneur-
ysms on the abdominal aorta (38 mm diameter), left common femoral artery (43 mm
diameter), and left popliteal artery (33 mm diameter) (Figure 1). Six days later, 18F-
fluorodeoxyglucose positron emission tomography-CT confirmed three growing
inflammatory aneurysms, on the left common femoral (diameter 64x72 mm,
Standardised Uptake Value (SUV) 12) and left (diameter 43x29 mm, SUV 10) and
right (diameter 35%28 mm, SUV 10) popliteal arteries (Figure 2); the abdominal aorta
was normal. Cerebral magnetic resonance imaging and transthoracic and transoeso-
phageal echocardiography were normal. While hospitalized, his left leg was very
painful and increased in volume. Ultrasonography Doppler revealed thrombosis of
the deep common and superficial femoral veins. The left common femoral and popliteal
aneurysms were resected and replaced using the right saphenous vein. After 11 days,
cultures of the femoral aneurysm were positive for Capnocytophaga canimorsus.
Identification was performed using matrix-assisted laser desorption/ionization time-
of-flight mass spectrometry (MALDI-TOF MS) on three different isolates. The
MALDI-TOF MS score identification was 2, 29. The strain was susceptible in vitro
to beta-lactams, aminoglycosides, fluoroquinolones, tetracycline, and trimethoprim-
sulfamethoxazole, and resistant to macrolides. A post-surgery blood culture was
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Figure | Axial section on computed tomography images. Arrow shows left common femoral artery aneurysm.

A

Figure 2 Axial section on PET-CT with FDG. Arrows show aneurysms. (A) Aneurysm on the left common femoral artery (SUV: 12), (B) Aneurysm on the left popliteal

artery (SUV: 10), (C) Aneurysm on the right popliteal artery (SUV: 10).
Abbreviation: SUV, Standardized Uptake Value.

positive for  Escherichia coli, probably due to
a superinfection of aneurysms; identification was performed
using MALDI-TOF MS; the bacteria has no acquired anti-
biotic resistance. The patient received piperacillin—tazobac-
tam 12 g/day, and then amoxicillin/clavulanic acid 6 g/day
for 1 month, which allowed to the treat the two bacteria. No
aetiology other than bacterial infection was found to explain
the rapid expansion of this aneurysm. The symptoms and the
incubation period was not in favor for a rabies. Other aetiol-
ogy of infected aneurysms was eliminated by blood culture
and serological test. Temporal artery biopsy was not in favor
for a Horton disease. Serological tests performed for auto
immune disease were negative. As his brother also has
a history of arterial aneurysms, genetic research for
a familial form of aneurysm is planned. The outcome was

favourable.

Discussion

Belonging to the family Flavobacteriaceae, the genus
Capnocytophaga consists of nine species: C. canimorsus,
C. cynodegmi, C. gingivalis, C. granulosa, C. haemolytica,

C. leadbetteri, C. ochracea C. sputigena and C. canis.'”

C. canimorsus was first isolated from a man who
developed septicaemia and meningitis following dog
bites. It was first named dysgonic fermenter 2* and given
its current name in 1989 from the Greek kapnos (“smoke”)
for its dependence on carbon dioxide, cytophaga (Greek
kytos “cell” and phagein “eat”), and the Latin canis
(“dog”) and morsus (“bite”). Three C. canimorsus serovars
(A-C) cause most human infections.” Hess et al first
reported who determine the C. canimorsus serovar by
PCR;® this test is not performed routinely in our labora-
tory, and should not be performed for our patient. It is
a commensal bacterium of the oral cavities of dogs and
cats. A Japanese study found it in 74% and 57% of the oral
cavities of dogs and cats, respectively.” It is a slow-
growing, facultatively anaerobic, Gram-negative bacillus.
Capnocytophaga spp. are fastidious bacteria; their optimal
growth conditions include the use of specific culture media
(agar chocolate or brain heart infusion), and an environ-
ment with 5-10% CO,, temperature of 37°C, and enriched
atmosphere for at least 5 days.® Transmission can occur
through dogs’ and cats’ scratches, bites, or licking pre-
existing wounds; however, the sources of infection remain
unknown in about 10% of described cases. Pet owners and
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people who have occupational associations with animals
are at high risk of exposure to C. canimorsus.” The incu-
bation period before the onset of symptoms ranges from 1
to 7 days. Systemic infections occur most frequently in
immunocompromised patients, such as asplenic, neutrope-
nic, or alcoholic patients, patients with haematological
malignancies or receiving chemotherapy, immunosuppres-
sive therapy or long-term steroids, patients infected by the
Human Immunodeficiency Virus, elderly patients, and
beta-
thalassemia.” !> Reported clinical manifestations include

patients with  hemochromatosis or major
bacteraemia, endocarditis, joint infections, peritonitis,
meningitidis, vascular infection, disseminated intravascu-
lar coagulation, and thrombotic
purpura.* 2 Most

C. canimorsus is often difficult to isolate and identify

thrombocytopenic

patients have  bacteraemia.'®
because of its specific nutrient requirements, so the fre-
of C
underestimated.'> Polymerase chain reaction (PCR) and
sequencing of the 16S ribosomal RNA (rRNA) is some-

times useful for identifying C. canimorsus.*' The diagno-

quency canimorsus ~ infection might be

sis should be made in cases of endocarditis or joint
infections with negative cultures and contact with an
animal.®>'> The slow growth of this organism may also
result in difficulty performing antimicrobial susceptibility

testing. C. canimorsus is usually susceptible to clindamy-
cin, linezolid, tetracycline, imipenem, beta-lactamase inhi-
bitor combination, and quinolones. It is always resistant to
polymyxin, fusidic acid, fosfomycin, colimycine, and tri-
methoprim. It frequently produces a beta-lactamase, but
susceptibility is restored by beta-lactamase
inhibitors.'*?>* Prevention of infection is mandatory
after dog and cat bites by antibiotic prophylaxis with
amoxicillin/clavulanic acid. Established infections should
be treated with a penicillin-beta-lactamase inhibitor com-
bination or a third-generation cephalosporin before obtain-
ing antibiotic susceptibility.”*** The duration of antibiotic
therapy depends on the type of infection. In the case of
septicaemia, the mortality is about 30%.'°

The three reported cases of aortic aneurysm caused
by C. canimorsus are summarised in Table 1.'%'"** Two
patients had cardiovascular risk factors and two also
reported wounds contaminated with dog or cat saliva.
All three needed emergency surgery because of impend-
ing rupture with worsening condition. The final diagno-
sis was made by culture in two patients [of the aortic
wall'® and blood''] and 16S rRNA gene sequencing
definitively identified C. canimorsus.'®'" In the third
case, cultures were negative, but 16S rRNA sequencing
from aortic tissue identified C. canimorsus.** In our case,

Table | Patients Reported with Aortic Aneurysms Caused by C. canimorsus

Publication | Age, | Gender | Risk Factors Wound | Clinical Diagnosis Treatment Outcome
Years Features
Tierney 65 M Cardiovascular | Dog Fever, Positive culture on | - Piperacillin-tazobactam, Favorable
etal' risk factors bite on lower aortic wall, and then imipenem, then
right back pain | 16S rRNA gene amoxicillin-clavulanate, and
arm sequencing finally with ciprofloxacin for
at least 6 weeks
-Emergency surgery because
of the impeding rupture
worsening condition
Rougemont 49 F HIV-infected No Fever, Positive blood - Piperacillin-tazobactam Death
etal' patient with an lower cultures and 16S - Emergency surgery
aortic vascular back pain | rRNA gene because of the impeding
graft sequencing rupture worsening condition
Chu et al** 69 H Cardiovascular | Dog Fever, 16S rRNA gene - Intravenous meropenem Favorable
risk factors bite on lower sequencing from during 4 weeks, then
hand back pain | the aortic tissue ciprofloxacin for 6 months
(negative - Emergency surgery
bacteriological because of the impeding
culture) rupture worsening condition
Abbreviations: F, female; M, male; 16S rRNA, 16 S ribosomal ribonucleic acid.
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identification was performed using MALDI-TOF MS,
with an identification score of >2.0, which is considered
an accurate species-level identification. This explains
why we did not realise 16s rRNA gene sequencing.
One patient was treated with piperacillin/tazobactam,
then imipenem, then amoxicillin/clavulanate and, finally,
with ciprofloxacin for at least 6 weeks,'® another with
piperacillin/tazobactam,'? and the third with intravenous
meropenem for 4 weeks, and then ciprofloxacin for 6
months. Ultimately, one patient died of haemorrhagic
shock and ventilator-associated pneumonia.

In conclusion, we reported the fourth case of a rapidly
growing arterial aneurysm caused by C. canimorsus infec-
tion after a dog bite. Since C. canimorsus is a fastidious
bacterium, infection is often difficult to diagnose; contact
with pets (dogs and cats) should be considered. Antibiotic
therapy is mandatory, often associated with surgery, illus-
trating a multidisciplinary management.
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