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Abstract
Respiratory nocardiosis remains a diagnostic challenge. The disease is rare in immunocompetent
individuals. Early identification and appropriate treatment results in decreased mortality in these
patients.
Case presentation: Herein we report a case of pulmonary nocardiosis due to Nocardia
otitidiscaviarum in a 56 year old diabetic male with COPD. The patient complained of cough for
2 weeks. Respiratory samples (sputum, BAL) were sent for microbiological analysis. On routine
staining, gram positive branching filamentous bacteria were seen. Modified Ziehl Neelsen staining
confirmed the presence of acid fast bacilli resembling Nocardia. Further analysis by MALDI TOF
identified the species to be Nocardia otitidiscavarium. The patient was treated with combination
therapy of cotrimoxazole and ciprofloxacin and had a good recovery.
Conclusion: Prompt identification and reporting of Nocardia aids in the clinical prognosis of the
patients.
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Nocardia species are aerobic, beaded, branched gram positive bacilli. They belong to the order
Actinomycetales. They are ubiquitous found in soil, water, dust and decayed woods [1]. The most
frequently reported species include Nocardia brasiliensis, Nocardia farcinica and Nocardia nova. The
less common species includes Nocardia otitidiscaviarum, Nocardia pseudobrasiliensis and Nocardia
African [2]. Pulmonary Nocardiosis are commonly encountered in immunocompromised patients.
The various factors that predispose this infection includes steroid therapy, chemotherapy and in
HIV patient [3]. Here we report a case of pulmonary nocardiosis caused by less pathogenic species
Nocardia Otitidiscaviarum (N. otitidiscaviarum).
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A 56 year old male diabetic, normotensive, known COPD patient presented to the respiratory
OPD with complains of productive cough for 2 weeks and fever for 3 days duration. On examination
blood pressure was 120/80 mmHg, respiratory rate 30 per min, temperature was 38ºC. Respiratory
findings revealed bilateral normal ventricular breath sounds, rhonchi and crepitaions were also
reported. Base line investigations showed leukocytosis. ABG showed Type 1 respiratory failure. On
chest X-ray left mid and lower non homogenous opacity with air fluid level, right lower zone ring
shadows was noted. Chest computed tomography showed cystic bronchiectasis with bronchial wall
thickening in both lungs predominantly involving left lower lobe with loss of lung volume. Multiple
foci of nodular consolidation with surrounding ground glass densities in right upper middle
and lower lobe was noted. USG chest showed bilateral minimal pleural effusion with underlying
consolidation.
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Sputum and Broncho Alveolar Lavage (BAL) sample were positive for gram positive filamentous
branched bacteria which was acid fast suggestive of Nocardia. The sample was inoculated onto
blood agar and chocolate agar. Small white dry wrinkled colonies were isolated in blood agar after
incubation for 72 h. Acid fastness was confirmed by doing modified ZN stain from the culture.
The isolate was identified as N. otitidiscaviarum by MALDI-TOF with a score value of 2.0 (good
probability). The antibiotic susceptibility test was done and the isolate was found to be susceptible
to gentamicin, ciprofloxacin, amikacin, cotrimoxazole, ceftriaxone, imipenem and resistant to
amoxicillin-clavulanic acid. The patient was treated with cotrimoxazole, double the strength twice
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Figure 1: The modified Ziehl Neelsen stain done with 1% sulphuric acid
shows pink colored acid fast branching Filamentous bacilli.

Figure 2: Further culture on sheep blood agar plate showed wrinkled dry
white colonies were observed.

daily for 12 weeks with reduction in the dosage after 4 weeks along
with ciprofloxacin. The patient showed good response after 1 week
initiation of treatment. The patient was discharged with a combination
treatment of cotrimoxazole and moxifloxacin. On further follow up of
appointment, there was clinical and radiological improvement noted.

modified acid fast staining to rule out Nocardia plays a pivotal role in
this identification [13].
In our case sputum sample and Broncho Alveolar Lavage (BAL)
both grew Nocardia which was speciated as N. otitidiscavarium by
MALDI-TOF.

Discussion

The speciation of Nocardia is important as it has an influence on
the susceptibility patterns. The pulmonary infection with Nocardia
demands treatment for long duration and it is observed that
antibiotic therapy for 6 months in immunocompetent and 1 year
in immunocompromised patient have a better outcome. Studies
have suggested that combination therapy with meropenem and
parenteral cotrimoxazole for a period of 6 months aids in the efficacy
of the treatment especially in critically ill patients [14]. Studies have
reported that N. otitidiscavarium has complex resistant mechanisms
to beta lactam antibiotic as ampicillin, amoxicillin-clavulanic acid
and imipenem but they have a good susceptibility to fluoroquinolones
and amikacin. The optimal protocol for N. otitidiscavarium
pulmonary infection is still under debate and a combination therapy
has proved to be effective [15]. Based on the susceptibility pattern
to certain antibiotics, the speciation of Nocardia can be done in
the microbiological laboratory. But in our case the patient showed
a good response to combination treatment of cotrimoxazole and
ciprofloxacin that was started following modified acid fast stain result
and microbiology advice.

N. otitidiscaviarum was initially known as Nocardia caviae
which was first isolated from middle ear infection of guinea pig in
1924 [4]. Among the pulmonary nocardiosis, studies report that
N. otitidiscaviarum account for 0.3% to 2.9% of all infections [5].
Kageyama et al. [6] described that of more than 303 Nocardia strains
isolated from Japanese patients with respiratory nocardiosis during
1992 to 2001, only 14 were N. otitidiscavarium [6]. Similar findings
were noted by Beaman et al. [7] in United States. The lower incidence
of this species has been linked with the reduced prevalence [7].
Studies support its isolation from both immunocompromised and
immunocompetent individuals to cause pulmonary, cutaneous and
lymphocutaneous infection. But the risk of infection remains high in
immunocompromised individuals [8]. N. otitidiscavarium infection
in humans occur as 2 major forms pulmonary and cutaneous. Case
reports of human to human or animal to human transmission has
not been reported [9].
A retrospective study from Australia for over a period of 5 years
in patients with pulmonary nocardiosis report that 1 out of 35 was
N. otitidiscavarium [10]. South Indian studies have reported this
organism as a causative agent in one out of eight cases of pulmonary
nocardiosis [11]. Staining methods as Gram stain and modified acid
fast stain followed by culture in blood agar plate remains the ideal
conventional methods in diagnosis of Nocardia, as neither Chest
X-ray nor CT-chest is pathgnomic. The usual turnaround time for
conventional microbiological diagnosis is 1 week or even further
which is due to its slow growth. On the contrary to this, newer
techniques as polymerase chain reaction, MALDI TOF and 16s rDNA
sequencing are more rapid and accurate in identification. Currently
there are no serological tests available for nocardiosis [12]. In our
case MALDI-TOF identification confirmed the species with a good
probability.

Conclusion
In the recent times N. otitidiscaviarum has been emerging as a
new respiratory pathogen. As this species is a slow grower longer
incubation would increase the yield of this organism in the sample.
Appropriate speciation and prompt treatment would aid in better
outcome of the patient.
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