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Case Report

Rare Tracheobronchitis Agent in a Patient with AIDS: Bordetella
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Abstract

Introduction: Bordetella bronchiseptica is an aerobic, Gram-negative pleomorphic coccobacillus. It can infect various mammals including cats, dogs,
and pigs. Bordetella bronchiseptica rarely infect humans. Infants, immunosuppressed and HIV infected persons, and patients with comorbidities
constitute the risk group forB. bronchiseptica infections. Bordetella bronchisepticamay lead to disseminated infection, cavitary pneumonia, and rarely
fatal tracheobronchitis and sepsis.
Case Presentation: A patient who was in follow-up due to acquired immunodeficiency syndrome (AIDS) was admitted to our hospital with per-
sistent dry cough and fever for 4 weeks. The clinical history revealed the presence of classical anti-retroviral resistant HIV infection, and the de-
velopment of blindness in the right eye because of retinitis. The case was considered as febrile neutropenia; the meropenem therapy was started
empirically. Even though we were able to get fever response with empirical therapy, cough remained persistent. Throat culture was inoculated
into 5% sheep blood agar and incubated at 37°C. Gram-negative coccobacillus was detected in the examination. Then, the colonies were loaded
to MALDI-TOF-VITEK MS and the disease factor was determined as B. bronchiseptica. We stopped meropenem therapy on 7th day and administered
clarithromycin 2 × 500mg orally for 14 days.
Conclusions: In AIDS patients with chronic cough, B. bronchiseptica should be considered as a pathogen causing opportunistic infection. In this
manuscript, we report a case of tracheobronchitis caused by B. bronchiseptica in an AIDS patient.
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1. Introduction

Bordetella bronchiseptica is a mandatory aerobic bac-
terium, which has small irregularly stained Gram-negative
pleomorphic coccobacillus form. It appears as commensal
in upper airway track of many domestic and wild animals
(1). Bordetella bronchiseptica is a zoonotic bacterium and
it can cause infection in most of the mammalian species
such as cat, dog, horse, rabbit, and pig. In humans, B.
bronchiseptica infection is not common (2). If a human
is infected, it is thought that this infection comes from
an infected animal with B. bronchiseptica (3). Especially
in the young children, in those with underlying disease
and in HIV-infected individuals with suppressed immune
system, B. bronchiseptica infection has appeared more fre-
quent and severe compared to healthy individuals. It is
reported that B. bronchiseptica causes disseminated infec-
tion, cavitary pneumonia, and rarely fatal tracheobronchi-
tis or septicemia in these patients (4).

2. Case Presentation

A patient who was in follow-up due to acquired im-
munodeficiency syndrome (AIDS) was admitted to our hos-
pital with persistent dry cough and fever for 4 weeks.

The clinical history revealed the presence of classical anti-
retroviral resistant HIV infection and the development of
blindness in the right eye because of the Cytomegalovirus
(CMV) retinitis. Six months ago, an investigation was done
for a mass in his right maxillary area and he was diagnosed
with B-cell lymphoma, and accordingly he got radiother-
apy for his treatment. On his physical examination, the
body temperature was 38.5°C, the pulse rate was 98/min,
and he had cataract in his right pupil and lipodystrophic
changes in the bilateral side. We observed a 1 cm in diam-
eter fistula tract, which displayed elongation to the right
maxillary sinus with a white plate in the orifice in the hard
plate. The sound of his breath was rough. The lower ex-
tremities had lipodystrophic symptoms.

The case was considered as febrile neutropenia; the
meropenem therapy was started empirically. Even though
we were able to get fever response with empirical therapy,
cough remained persistent. We did not detect any repro-
duction in blood and urine culture taken prior to treat-
ment. Throat culture was inoculated into 5% sheep blood
agar and incubated at 37°C. After 24 hours of incubation,
microscopic examination was done with Gram stain for
colonies. Gram-negative coccobacillus was detected in the
examination. Then, the colonies were loaded to MALDI-
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TOF-VITEK MS and the disease factor was determined as B.
bronchiseptica. We stopped Meropenem therapy on 7th day
and administered Clarithromycin 2× 500 mg orally for 14
days.

3. Discussion

In our case, B. bronchiseptica infection was thought to
cause tracheobronchitis and chronic cough. These bacte-
ria can cause respiratory diseases, particularly in domes-
tic and wild animals. For example, it may cause tracheo-
bronchitis called ‘Kennel Cough’ or shelter cough in dogs;
it may be a disease factor for atrophic rhinitis in pigs, pneu-
monia or otitis media in rabbits. Although the mechanism
of human transmission is not fully clarified, it is thought
that the transmission occurs through droplet from an an-
imal which carries B. bronchiseptica especially from dogs
with tracheobronchitis (3). The source of infection is gen-
erally individual’s domestic animals, which are infected
with B. bronchiseptica. In our patient, we did not detect any
contact with domestic animals.

The number of case reports describing B. bronchisep-
tica infection in patients with AIDS is small (5, 6). Dworkin
et al. reported that B. bronchiseptica infection was iden-
tified in 9 patients from 41,000 patients with AIDS regis-
tered between 1991 and 1998; they could reproduce bacte-
ria in culture only in two cases (7). The presence of the
pathogen was shown in cultures from nasal swabs, spu-
tum, and bronchoscopy. In all these patients, CD4+ lym-
phocyte count was less than 200. In our case, CD4+ T cell
count was 10/mm3, which is very low. Beside B. bronchisep-
tica, other respiratory tract pathogens can be isolated si-
multaneously in patients with AIDS (6). Bordetella bron-
chiseptica related respiratory infection can be observed in
patients with AIDS as well as in young children. Ting et al.
detected pneumonia associated with B. bronchiseptica in a
newborn with very low birth weight (1). Moreover, de la
Torre et al. detected recurrent respiratory infection associ-
ated with B. bronchiseptica in a 7-month-old baby with im-
munodeficiency (8).

Bordetella bronchiseptica can reproduce easily in
Bordet-Gengou agar, chocolate agar, and Regan-Lowe
agar and its colonies begin to appear after 24 hours of
incubation. While B. pertussis cannot grow in blood agar,
B. bronchiseptica can reproduce. Therefore, when Regan-
Lowe agar is used for inoculation, concurrent inoculation
to blood agar should be done. In fact, we could detect
B. bronchiseptica in our patient’s throat culture by using
5% sheep blood agar. Bordetella bronchiseptica is faster
in terms of reproduction compared to other Bordetella
species (average growth length is 1 - 2 days). It has oxidase,

catalase, and urease, which are effective in its pathogenic-
ity. Bordetella bronchiseptica is the only motile species in
its genus. Like some Bordetella species, it cannot produce
brown pigmentation in heart infusion agar. Considering
evolution, B. bronchiseptica is the predecessor of B. pertussis
and B. parapertussis and it is a species which can cause
infection in a host other than human (4).

Bordetella bronchiseptica and polyclonal Legionella an-
tibodies are cross reactant. Accordingly, DFA (Direct Fluo-
rescent Antibody) cannot be replaced with culture in the
identification of B. bronchiseptica because of the observa-
tion of false results. The presence of B. bronchiseptica can be
detected with high sensitivity and specificity using ‘Prop-
ertussis’ and ‘Pneumoplex’ (B. pertussis, Mycoplasma pneu-
moniae, Chlamydia pneumoniae, Legionella pneumophila, L.
micdadei) PCR kit (Cosmo Bio Co. Ltd., Japan) (9). The low
sensitivity of the culture in the identification of B. bron-
chiseptica, cross reaction problems in DFA, and cost and
requirement of qualified professional of PCR method ne-
cessitate the search for a method which will be easy, sensi-
tive, and cost effective in diagnosis. For this purpose, mea-
surement of specific protein profiles of microorganisms
by a molecular-based method, MALDI-TOF MS (bioMerieux,
Marcy l’Etoile, France) system, has been started to be used.
The research literature shows successful detection of B.
bronchiseptica (10). Indeed, after inoculation of throat sam-
ples into 5% sheep blood agar, Gram staining was done and
identified pleomorphic coccobacillus loaded to MALDI-TOF
MS system. From the result obtained by the device, B. bron-
chiseptica was observed in the patient.

For the treatment of B. bronchiseptica infection
of the immune-suppressed patients, erythromycin,
trimethoprim-sulfamethoxazole, and ciprofloxacin are
used. Bordetella bronchiseptica species are primarily resis-
tant to rifampin and tetracycline, and also some strains
may be resistant to amoxicillin. Treatment of the disease
is performed with respect to antibiotic sensitivity of the
pathogen. Bordetella bronchiseptica can cause chronic
cough pneumonia and tracheobronchitis in the immuno-
suppressive individuals. It is necessary to identify the
pathogen and subsequently determine the antibiotic
sensitivity; otherwise the infection of B. bronchiseptica
could be fatal. Since the culture and DFA methods have
low sensitivity and PCR has high sensitivity but high cost,
MALDI-TOF-VITEK MS method gives successful results in
the identification of B. bronchiseptica and can identify the
pathogen in the patients with HIV. The patients who un-
derwent macrolide therapy can improve. In AIDS patients
with chronic cough, B. bronchiseptica should be considered
as a pathogen that can cause opportunistic infection.
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