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Pets can have many positive effects on their owners. However, close contact with pets offers optimal conditions
for transmission of micro-organisms. Especially immunocompromised patients are at risk for zoonotic infections.
Here we describe the diagnosis, microbiology and treatment of three patients with severe zoonotic infections
with Helicobacter canis, Pasteurella multocida and Capnocytophaga canimorsus. With this case report we would like
to emphasize the importance of awareness for pet-related zoonotic infections in immunocompromised patients.

Introduction

More than 80 million European households are estimated to own at
least one pet. Pets can have numerous beneficial psychological and
physical effects on their owners [1]. However, close contact between
humans and domestic animals offers optimal conditions for transmission
of micro-organisms. It has been implicated that pets can transmit a
zoonosis to their owners, especially in immunocompromised patients
[2]. Many different routes of bacterial transmission have been
described, with bites and hand-to mouth contact being the most com-
mon routes [2,3].

The two most common bacteria transmitted from pets to humans are
Campylobacter and Salmonella species, causing zoonotic gastroenteritis
[4,5]. In skin infections following dog bites and cat scratches Pasteurella
spp are the most frequently isolated micro-organisms.

Here, we describe three immunocompromised patients with severe
pet-related bacterial zoonotic infections.

Case description
Patient 1, A 62 year old male with a history of type II diabetes, deep
venous thrombosis and stage IV peripheral arterial disease presented to

the Emergency Department because of pain and swelling of the left
hand. The patient had small abrasions on the hand. Laboratory

* Corresponding author.

examination revealed an elevated C-reactive protein ( 93 mg/L) and a
leukocytosis (12,1 x 10°/L). The swelling progressed to a panaritium
tendineum and patient was treated with surgical incision, drainage and
intravenous flucloxacillin.

Microbiology Two days after presentation, Pasteurella multocida was
cultured from the wound on blood agar with 5% sheep blood (BA) and
chocolate agar (CHOC). Several days later Bacteroides pyogenes was
cultured in the anaerobic culture. Antimicrobial susceptibility of the
Pasteurella multocida was performed by disk diffusion on Mueller-Hinton
agar + 5% defibrinated horse blood and 20 mg/L 8-NAD as advised by
Eucast. The Pasteurella multocida was reported susceptible to amoxi-
cillin. The Bacteroides pyogenes was reported susceptible to amoxicillin,
amoxicillin/clavulanic acid, clindamycin and metronidazole.

Clinical course 2 days after admission repeated surgery was per-
formed, however 4 days after admission partial amputation of digit IV of
the left hand was necessary. Once culture results became available
antimicrobial therapy was switched to intravenous amoxicillin/clav-
ulanic acid 1000/200 mg 4 times a day. Because no clinical improve-
ment was observed and susceptibility results of the Bacteroides were not
available yet, metronidazole was added to the amoxicillin/clavulanic
acid therapy. Despite this treatment a third surgical drainage was per-
formed a few days later. After this the patient improved and the intra-
venous antibiotics were switched to oral amoxicillin/clavulanic acid and
metronidazole for a total duration of 3 weeks.
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Upon inquiry, the patient turned out to own a cat. The cat probably
licked abrasions on the hand of the patient, which may have caused the
infection.

Patient 2, a 49-year-old female with a history of rheumatoid arthritis,
for which she was treated with immunosuppressive drugs, presented to
the Emergency department with a 2 week history of pain, swelling and
erythema of the left ankle and calf. She also suffered from malaise and
nausea. Upon presentation the patient was hemodynamically stable and
had no fever. Laboratory examination revealed an elevated C-reactive
protein (189 mg/L) and a leukocytosis (11,1 x 10°/L). The patient was
admitted and empirically treated for cellulitis with intravenous amoxi-
cillin/clavulanic acid 1000/200 mg 4 times a day.

Microbiology After 7 days of incubation 1 out of 2 blood culture
bottles (aerobic bottle) was reported positive. Gram stain revealed the
presence of curved Gram-negative rods (Fig. 1A). The bottle was sub-
cultured onto BA and CHOC under aerobic conditions and Brucella
blood agar + 5% sheep blood (BBA), belo horizonte medium (BHM),
Campylobacter selective agar and Campylobacter blood free selective
agar under micro-aerophilic conditions (6% 02 and 7,2% CO2) at 35C°.
Bacterial growth was observed on the BBA and BHM plates (small golden
colonies) (Fig. 1B and C).

Matrix Assisted Laser Desorption/Ionization Time Of Flight Mass
Spectrometry (MALDITOF MS, Bruker Microflex) identified Helicobacter
canis with a score of 2.02. 16 S rRNA sequencing was performed and the
obtained sequence was compared with the NCBI 16 S and NCBI nucle-
otide databases and showed a 99-100% identity with Helicobacter canis
(Fig. 2).

Antimicrobial susceptibility was performed using gradient E-test
methods on BBA plates under micro-aerophilic conditions and incubated
for 24 h. MICs are demonstrated in Fig. 1d.

- .
-

&
0 ®
TR

. a o

C

IDCases 30 (2022) e01623

Clinical course During the course of treatment, the erythema and
swelling of the leg improved. Subsequently, the patient was discharged
and treated with a combination of oral amoxicillin and doxycycline
(once antimicrobial susceptibility results became available) for 14 days.
The combination of amoxicillin and doxycycline was chosen because a
case of recurrence with amoxicillin/clavulanic acid as single therapy
was described [6].

Upon inquiry patient turned out to own a dog. She couldn’t
remember being bitten or scratched by the dog.

Patient 3, a 69-year-old man with a history of deep venous throm-
bosis, male hypogonadism and hypospadias presented to the Emergency
department with a two day history of fever, chills and blue discoloration
of fingers and ears. Laboratory examination revealed an elevated C-
reactive protein (86 mg/L) and a leukocytosis (10,2 x 109/L). On the
CT-scan on the day of admission, which was performed because of sepsis
of unknown origin, an atrophic spleen was observed. Because of severe
septic shock with multi-organ failure the patient was transferred to the
intensive care unit and required hemodynamic support, mechanical
ventilation and renal replacement therapy. Antibiotic treatment with
ceftriaxone and tobramycin was started for suspected urosepsis.

Microbiology The day after admission, 4 blood cultures were reported
positive (time to detection ranging from 13h to 18 h). Gram stain
revealed the presence of fusiform gram-negative rods (Fig. 3a). The
blood cultures were sub-cultured onto BA, CHOC and BBA with 5% CO2
at 35C°. MALDITOF MS identified Capnocytophaga canimorsus with a
score of 2.25. Antimicrobial susceptibility was performed using gradient
E-test methods on BBA plates and incubated in an atmosphere with 5%
CO2. Because of slow growth antimicrobial susceptibility results were
available after 14 days. MICs are demonstrated in Fig. 3b.

Clinical course Antibiotic treatment was switched to piperacillin/

Antimicrobial susceptibility Helicobacter canis

MIC (mg/ml)
Tetracyclin 0.016
Amoxicillin 0.125
Metronidazole <0.016
Ciprofloxacin >32
Augmentin 0.023
Ceftriaxone 0.25
Gentamicin 0.75
D Meropenem <0.002

Fig. 1. a. Gram stain of the blood culture bottle from patient 2 showing curved Gram-negative rods. b. Small golden colonies on BHM agar. c¢. Growth on BBA agar. d.
Antimicrobial susceptibility results. MICs for taetracyclin, amoxicillin, metronidazole, ciprofloxacin, amoxicillin/calvulanic acis, ceftriaxone, gentamicine and

meropenem are shown.
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16S rRNA sequencing

. . Query coverage Max identit .
Micro-organism ¥ & Y Identitity Gaps
% %
NCBI 16S
Helicobacter cinaedi 100% 99% 475/476(99%) 1/476(0%)
Helicobacter canis 100% 99% 474/475(99%) 0/475(0%)
Helicobacter japonicus 100% 99% 471/475(99%) 0/475(0%)
NCBI Nucleotide
Helicobacter canis 100% 100% 475/475(100%) 0/475(0%)
Helicobacter cinaedi 100% 99% 475/476(99%) 1/476(0%)
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Fig. 2. 16 S rRNA sequencing results from the gram negative curved rod in the blood culture of patient 2.

Antimicrobial susceptibility
Capnocytophaga canimorsus

MIC (mg/ml)
Penicillin <0.016
Amoxicillin <0.016
Augmentin <0.016
Pipercaillin/tazobactam <0.016
Ceftriaxone 0.002
Clindamycin <0.016

A 3B

Fig. 3. a. Gram stain of the blood culture bottle from patient 3 showing fusiform gram-negative rods b. Antimicrobial susceptribility results. MICs for penicillin,
amoxicillin, amoxicillin/clavulanic acid, piperacillin/tazobactam, ceftriaxone and clindamycine.
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In most of the case reports described growth was observed under
micro-aerophilic conditions and therefore this seems the most appro-
priate culture condition. Antimicrobial susceptibility testing was per-
formed on BBA agar. MALDITOF MS can identify Helicobacter canis
which was confirmed by 16 S rRNA sequencing in our laboratory. The
optimal treatment regimen for Helicobacter canis bacteremia is un-
known. Relapses (or reinfection?) after initial treatment have been
described in two out of 8 case report [6,14].

Capnocytophaga canimorsus

Capnocytophaga canimorsus is part of the normal oral flora of cats and
dogs. Capnocytophaga canimorsus infection can lead to severe disease,
with fulminant sepsis [19]. Immunocompromised patients are at
greatest risk, particularly patients with asplenia. The fulminant course in
the patient we describe, was attributed to functional asplenia with an
atrofic spleen seen on CT imaging. A nationwide survey in The
Netherlands in 2011 showed that infection with Capnocytophaga cani-
morsus is rare with an incidence rate of 0.67 cases per million population
[20]. In most cases, patients report a history of a dog bite or scratch,
although in some cases only living in close contact with dogs was re-
ported [21]. The most severe presentation is acute sepsis, characterized
by fever, hypotension, acute renal failure and disseminated purpura,
which may progress to cutaneous gangrene. The case-fatality rate is
approximately 25%. Other types of infections such as endocarditis,
arthritis and meningitis have been described [22].

Capnocytophaga canimorsus is a Gram-negative, slow-growing, non-
spore-forming facultative anaerobic rod [23]. The genus Capnocyto-
phaga, comprises capnophilic species found in the oral cavities of
humans and domestic animals [24]. In blood culture (aerobic or
anaerobic flask) growth can be observed after 1-14 days (average 4-5
days). Capnocytophaga spp are facultative anaerobic and require
enrichment with CO2 (5-10%) for optimum growth (capnophilic). The
most optimal growth occurs at 35-37 °C on either blood or chocolate
agar. No growth is observed on MacConkey agar. MALDI-TOF MS can
accurately identify Capnocytophaga canimorsus using an enriched data-
base [25].

Capnocytophaga canimorsus is usual susceptible to betalactam anti-
biotics, however Capnocytophaga species have been described to produce
beta-lactamases [7]. Therefore, antimicrobial susceptibility testing
should be performed if possible.

Pasteurella multocida, Helicobacter canis and Capnocytophaga cani-
morsus are normal commensals of the oral cavity in dogs and cats. The
above described infections are rare but severe infections and the risk of
contracting a dog-related zoonotic infection is higher in immunocom-
promised patients. Especially patient 1 and 3 still suffer from the con-
sequences of this severe infections. Early recognition and treatment can
reduce morbidity and mortality. A complete medical history can be
helpful for early diagnosis of these difficult to culture micro-organisms.

With this case report we would like to emphasize the importance of
awareness for pet-related zoonotic infections in both pet owners and
doctors, which can lead to early recognition, diagnosis and treatment.
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