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Bordetella bronchiseptica pneumonia in a patient with a
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Abstract

Bordetella bronchiseptica is a Gram-negative coccobacillus pathogen of animals that
infrequently causes infections in humans. Most cases reported in the literature are
associated with patients with some type of immunosuppression. This case report refers
to a 67-year-old female patient with a history of pulmonary lymphoma, who received
chemotherapy and radiotherapy 16 years ago, and was admitted to the Internal Medicine
Department of the Tomds Casas Casajus Hospital with a diagnosis of bacterial pneumonia,
after ruling out Covid19 infection. A few days later, B. brochiseptica was isolated from
a sputum sample, and with the report of the antibiotic sensitivity test, the antibiotic
therapy originally indicated was modified, leading to an improvement in the patient’s
physical condition. However, due to an apparent nosocomial infection, the patient
became infected with SARS CoV-2 and died due to complications caused by Covid19.
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Bordetella bronchiseptica is a Gram-negative, pleomorphic, aerobic,
coccobacillus, normal flora of the upper respiratory tract of domestic and wild
mammals such as cats, dogs, pigs, rabbits, rodents, and seals, which it frequently
causes respiratory infections. This bacterium is not part of the normal bacterial
flora of humans.!

The genus Bordetella includes 9 species: B. pertussis, B. parapertussis, B.
bronchiseptica, B. avium, B. holmesii, B. hinzii, B. trematum, B. petrii, and B. ansorpii,
of which B. pertussis (causative agent of pertussis), B. parapertussis, and B. holmesii
have been the most frequently associated with respiratory infections in humans.**

B. bronchiseptica infections in humans are rare, occurring mainly in
immunocompromised individuals, and are considered an opportunistic infection.
Infection usually begins with adherence of the bacterium to the cilia of epithelial
cells lining the upper respiratory tract. This adherence is facilitated by virulence
factors present in the genus Bordetella (adhesins and autotransporters), so most
infections correspond to the respiratory tract, where it has been found to cause
sinusitis, bronchitis, tracheobronchitis, and pneumonia. However, it has also been
isolated as a causative agent of endocarditis, sepsis, meningitis, peritonitis, and
recurrent bacteremia.>’
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It has been suggested that the likely
route of transmission is from small droplets
of respiratory secretions during close contact
with infected animals.*® Since it mainly affects
immunocompromised individuals, the isolation
of this bacterium in people with no known
condition or disease affecting the immune system
should raise a red flag and direct attention to
the search for the cause of this decrease in the
immune response.’

Case report

A 67-year-old woman, with a history of
pulmonary lymphoma (discharged in 2004),
with atelectasis, fibrosis, and right pulmonary
bronchiectasis as sequelae of the treatments
received (radiotherapy and chemotherapy), who
also presents arterial hypertension and diabetes
mellitus, consulted the emergency department
of the Hospital Tomas Casas Casajus, after 5
days of increasing dyspnea, cough and phlegm.
On day 1 of admission she presented tachypnea
and hypoxemia and was therefore treated as a
suspected case of Covid19. Initial laboratory tests
showed: O, saturation 91%, hemoglobin 12.5 g/dL,
hematocrit 36.9%, leukocyte count 14.9 x 103 (77%
neutrophils and 15% lymphocytes), procalcitonin <
0.10 ng/mL, D-Dimer 0.91 mg/L. Molecular testing
for SARS-CoV-2 was requested from the laboratory
service. The sample, a nasal swab, was subjected
to a molecular panel for the determination of
viral and bacterial respiratory pathogens. The
result was negative for all pathogens (SARS CoV-
2 and other respiratory viruses, Bordetella pertussi,
B. parapertussi, Chlamydia pneumonidae, and
Mycoplasma pneumonidae). After this result, on
day 2, the patient was hospitalized for complicated
bacterial pneumonia, a sputum sample was sent to
the laboratory for bacterial culture and antibiotic
coverage with cefotaxime was initiated. On day 5, a
single bacterial isolate was obtained and identified
as Bordetella bronchioseptica, using the VITEK 2®
kit. The sensitivity test reported for this isolate
reflected a MIC >= 64 for cefotaxime. Given this

result and the poor improvement of dyspnea and
cough, it was decided to change the antimicrobial
therapy to intravenous gentamicin for 7 days with
which an improvement of respiratory symptoms
was achieved. At the same time, the isolate was
sent to the National Bacteriology Reference Center
of INCIENSA, where the MALDI-TOF MS mass
spectrometry technique confirmed the bacterial
identification of Bordetella brochioseptica and the
E-test method confirmed resistance to cefotaxime.
Also, on day 5 a CT scan of the chest was performed
(Figure 1) in which tissue retraction, atelectases,
and fibrosis in the right lung field were documented,
which were already considered sequelae of
the treatment received against the lymphoma.
Additionally, diffuse infiltrates with a tendency to
consolidate and two masses in the left upper lobe
were observed. An evaluation was requested by
the Pneumology Service of the referral hospital,
and, for this purpose, the patient attended on the
14th and 19th days to this other hospital center
of greater complexity, where she underwent
a bronchoscopy and bronchial aspirates to be
analyzed for pyogens and fungi, both in the right
and left lower lobes. The bronchoscopy showed
scant mucoid material in the glottis, but no lesions
in the vocal cords, laryngeal mucosa, trachea, main
carina, and left and right bronchial tree. Bacterial
cultures were negative for mycobacteria and fungi,
with the growth of normal upper tract flora, which
evidenced the effectiveness of antimicrobial
therapy. Multiple biopsies of the left upper lobe
were also performed under fluoroscopic guidance,
in the lingular segments, with mild lymphocytic
inflammatory infiltrate and edema, which were
negative for malignancy.

As part of the pandemic care controls, a
second sample was retested for SARS-CoV-2 by
a PCR determination and on day 20 a positive
result was received with a cycle threshold (CT)
of 33, interpreted as a low viral load and possible
recent infection. However, given the high oxygen
requirements that the patient began to present,
she was transferred to a higher complexity hospital
where she died on day 23, due to respiratory
complications related to Covid19.
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Figure 1. Chest CT image with contrast medium, showing A. tissue retraction in the right lung field, atelectases, and, significant fibrosis; B. in
the left lung field diffuse infiltrates with a tendency to consolidation and two masses in the left upper lobe.

Discussion

Most Bordetella bronchiseptica infections
documented in humans correspond to patients
with a decreased immune system response
caused by a pre-existing disease or because of
immunosuppressive therapy.>!%!2 In this case the
patient presents chronic immunosuppression as
a consequence of chemotherapy and radiotherapy
received 16 years ago against pulmonary lymphoma.
Although little is known about the mechanisms of
human-to-human transmission of B. bronchiseptica,
cases have been reported in which transmission
occurs by droplets expelled from the nose or mouth
of an infected person when coughing, sneezing, or
talking. !* This reinforces the need to protect the
immunosuppressed population by isolation or at
least with the use of masks.

In this case, although the bacterial infection
was effectively controlled, the patient suffered a
Covid19 coinfection. It has been described that in
patientswith Covid19andbacterial coinfectionthere
is a decrease in the activation of the host defense,
which may result in increased susceptibility to virus
infection and the development of the pathology.
Additionally, the production of interferon I and III
in bacterial infections stimulates the expression of

the receptor for angiotensin-converting enzyme
2 (ACE2), which is used by SARS-CoV-2 to enter
human cells. This increase in ACE2 expression, in
addition to enhancing virus infection, has been
associated with more severe cases of Covid19.14%° It
is difficult to know with certainty at what point the
patient, in this case, became infected with SARS-
CoV-2, but taking into account the initial negative
test and the positive result (CT=33) of the second
test on day 20 of hospital admission, it appears to
be a nosocomial infection. Therefore, it is important
to review all aspects related to the management of
immunosuppressed patients that can be corrected
to prevent this type of situation from occurring.

The antibiotic therapy, as well as the dose and
frequency in which it should be indicated, is not yet
defined in the treatment of Bordetella bronchiseptica
infections,sothepresenceofresistantstrainsdescribed
in the literature should be reviewed. Generally, the
isolates reported are sensitive to carbapenemases,
fluoroquinolones, and anti-Pseudomonas penicillins;
however, due to the aforementioned resistance,
the evolution of each case should be monitored
individually.!”® Taking into account the ability to
invade epithelial cells and phagocytes, it is important
toinclude within the antibiotic options tobe used, one
that achieves sufficient intracellular penetration.!®
In this case, the patient was initially treated with
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cefotaxime; however, after the antibiogram report
and little clinical improvement, she was switched to
gentamicin, which was effective in controlling the
infection.

Finally,itcanbe concluded that B. bronchiseptica
infections should always be evaluated as a marker
of immunosuppression, and, in the case that the
origin of the immunosuppression is already known,
patient management must be done following all
the necessary isolation and protection care to avoid
other infections. A detailed analysis of the aspects to
be improved in patient management is considered of
utmost importance to ensure a safer hospital stay for
immunosuppressed patients who require it.
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