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Case Report

Transmission of toxigenic Corynebacterium ulcerans
infection with airway obstruction from cats to a human
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Background: Infections caused by Corynebacterium ulcerans, a zoonotic pathogen, have been reported worldwide. This microor-
ganism is known to produce the diphtheria toxin and cause diphtheria-like illness.

Case presentation: A 63-year-old woman with a history of diabetes and hypertension developed cold and flu-like symptoms,
which gradually progressed into respiratory distress. Therefore, the patient was intubated for dyspnea with pseudomembrane forma-
tion. A toxin-producing strain of C. ulcerans was identified, also detected in the patient’s domestic cats. Multilocus sequence typing

confirmed all strains, including the patient’s isolate, as ST337.

Conclusion: Multilocus sequence typing revealed zoonotic transmission of C. ulcerans from domestic cats to a human.
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INTRODUCTION

ORYNEBACTERIUM ULCERANS
pathogen isolated from various livestock and wild ani-

Corynebacterium ulcerans infections have been
reported in many countries worldwide, including Japan.'?
Here, we report a case involving a patient suspected to have

contracted C. ulcerans infection from her domestic cats.

iS a zoonotic

mals.

CASE PRESENTATION

63-year-old woman with a history of diabetes and
hypertension developed acute dyspnea and was rushed
to a hospital, where emergency endotracheal intubation was
carried out due to respiratory failure and cyanosis. She was
transferred to our hospital for further evaluation and man-
agement. She had no relevant travel history and lived with
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her husband and seven cats. Ten days before admission, she
had developed cold-like symptoms and forehead pain. At the
time of transfer, her Glasgow Coma Scale score was 11. Her
vital signs were as follows: pulse rate, 119 b.p.m.; blood
pressure, 128/99 mmHg; respiratory rate, 20 breaths/min;
and body temperature, 37.4°C. Her oxygen saturation was
100% on 10 L/min oxygen therapy. Laryngoscopy revealed
mild edema in the right arytenoid region and epiglottis. Com-
puted tomography showed no peritonsillar abscess. She was
placed on ventilator support, and ampicillin/sulbactam
(ABPC/SBT) antibacterial therapy was initiated. Gram stain-
ing of a tracheal aspirate on admission showed Gram-positive
rods (Fig. 1). On day 2 of hospitalization, laryngoscopy
revealed a small amount of a white substance in the interary-
tenoid region and mild epiglottis edema. We inferred that this
caused temporary clogging near the glottis, resulting in
asphyxia. She was extubated on day 2 of hospitalization. She
underwent reintubation within 4 h due to dyspnea and stridor.
Tracheal aspirate revealed an abnormal membrane-like struc-
ture (Fig. 2). After reintubation, her respiratory function sta-
bilized, and she was extubated on day 4 of hospitalization.
Sputum cultures submitted on the day of admission
showed colonies specific to the genus Corynebacterium.

1of4

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License,
which permits use and distribution in any medium, provided the original work is properly cited, the use is non-commercial and

no modifications or adaptations are made.


https://orcid.org/0000-0003-3375-3159
https://orcid.org/0000-0003-3375-3159
https://orcid.org/0000-0003-3375-3159
https://orcid.org/0000-0002-8078-6394
https://orcid.org/0000-0002-8078-6394
https://orcid.org/0000-0002-8078-6394
mailto:
http://creativecommons.org/licenses/by-nc-nd/4.0/

20f4 K. Wake et al.

Acute Medicine & Surgery 2021;8:¢705

Fig. 1. Gram staining of a sputum sample aspirated from the
endotracheal tube of a 63-year-old woman with Corynebac-
terium ulcerans infection and airway obstruction on the first day
of hospitalization. The image shows Gram-positive rods. Magni-
fication, x1,000.
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Fig. 2. Membrane-like abnormal structure expectorated from
the endotracheal tube of a 63-year-old woman with Corynebac-
terium ulcerans infection and airway obstruction.

Laryngeal deposits and membranous structures retrieved
from the endotracheal tube were identified as pseudomem-
branes (Fig. 2). Antibiotic susceptibility testing showed that
the minimum inhibitory concentration for ABPC was
0.06 pg/ml or less and ABPC/SBT treatment was continued.
On day 7 of hospitalization, the causative microorganism
was identified as C. ulcerans. According to a report from
the National Institute of Infectious Diseases, the isolated
strain tested positive for a toxin gene on polymerase chain
reaction (PCR), and diphtheria-like toxin production was
confirmed by a Vero cell cytotoxicity test. The isolate
showed a ribotype identical to the previously isolated 0102
strain.? On day 16 of hospitalization, the patient was trans-
ferred to a local medical institution for rehabilitation.

We investigated whether the strain was present in the
patient’s domestic cats. Seventeen swab samples from the
eyes and nasal and oral cavities of six cats were collected.
Isolates of the same species were identified from four of the
cats and five of 17 swab samples; all samples tested positive
for the toxin gene by PCR and Vero cell cytotoxicity tests.
Moreover, multilocus sequence typing (MLST) revealed the
presence of the ST337 strain in all six samples, including a
sample collected from the patient (Table 1).

DISCUSSION

CORYNEBACTERIUM ULCERANS IS a Gram-
positive rod that causes zoonotic disease. In recent
years, the frequency of human transmission has increased,
and the infection is borne not only by livestock but also by
various domesticated animals." This microorganism pro-
duces the diphtheria toxin and causes symptoms similar to
those caused by Corynebacterium diphtheriae.> Human-to-
human transmission of C. ulcerans infection has not been

Table 1. Summary of laboratory tests carried out on samples collected from a 63-year-old woman with Corynebacterium ulcerans

infection and her domestic cats

Strain name Origin Identification (MALDI-TOF Toxin gene Vero cell MLST
or rpoB sequence) PCR cytotoxicity type
Dokkyo1603 Sputum of the patient C. ulcerans Positive Positive 337
DokkyoCat3-N Cat no. 3 nose swab C. ulcerans Positive Positive 337
DokkyoCat4-N Cat no. 4 nose swab C. ulcerans Positive Positive 337
DokkyoCat5-E Cat no. 5 eye swab C. ulcerans Positive Positive 337
DokkyoCat5-N Cat no. 5 nose swab C. ulcerans Positive Positive 337
DokkyoCat6-E Cat no. 6 eye swab C. ulcerans Positive Positive 337

MALDI-TOF, matrix-assisted laser desorption ionization-time-of-flight mass spectrometry; MLST, multilocus sequence typing; PCR, poly-

merase chain reaction; rpoB, RNA polymerase B.
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reported. Diphtheria caused by C. diphtheriae is a category
II infectious disease under the Infectious Diseases Control
Law of Japan. However, notifying cases of C. ulcerans infec-
tion is not mandatory. According to the World Health Organi-
zation, C. ulcerans infections should be treated the same as
C. diphtheriae and Corynebacterium pseudotuberculosis
infections and is a subject of epidemiological interest.*

In Japan, vaccination reduced the incidence of C. diphthe-
riae infections. However, the prevalence of protective diph-
theria antibody titers in Japan in 2018 was just under 50%
among adults aged over 40 years except their 50s’.5 Our
patient’s diphtheria vaccination history is unclear. As routine
vaccination began in Japan in 1968, she might not have been
vaccinated. This is the 17th reported case in Japan.
Corynebacterium ulcerans is sensitive to various antibacte-
rial agents, including penicillins.®

As the diphtheria toxoid antibodies cannot neutralize
absorbed diphtheria toxin in tissue, prompt concurrent treat-
ment with diphtheria antitoxin and antibacterial agents is
recommended at diphtheria onset.” In our case, diphtheria
antitoxin was not given because diphtheria-like illness from
toxigenic C. ulcerans had already developed, thus limiting
treatment effectiveness.

Ribotyping of the isolate revealed a 0102-type pattern,
which was first isolated in Japan.? In Japan, this strain has
been associated with zoonotic infections transmitted from
pets. Corynebacterium ulcerans strain 0102 has been
genomically sequenced, and is one of the three identified
prophages that carry the diphtheria toxin gene.®

Isolates from the patient and her cats were positive for the
toxin gene on PCR testing, and the strain was found to be
toxicogenic, possessing diphtheria toxin activity. Konig
et al.’ developed an MLST scheme for C. ulcerans to facili-
tate epidemiological research. They found that if sequence
types originating from animals were found in human iso-
lates, then MLST indicated zoonotic transmission of C. ul-
cerans. Similarly, in our case, MLST indicated the presence
of the same ST337 strain in both the patient and her cats
(Table 1). Therefore, we concluded that the patient’s domes-
tic cats were the source of the infection.

Disease severity may be reduced with appropriate antibi-
otic treatment, timely diphtheria antitoxin administration,
and airway and respiratory management. Thus, physicians
should consider the possibility of diphtheria-like symptoms
when treating infectious diseases accompanied by respira-
tory symptoms.

CONCLUSION

E REPORTED A case of C. ulcerans infection with
airway obstruction. Considering PCR findings

indicating the presence of a toxin gene and MLST of sam-
ples from the patient and her domestic cats, cat-to-human
transmission is likely. Future epidemiological studies are
needed to confirm this route of transmission.
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