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Abstract
Nocardia is a ubiquitous organism and often causes serious fatal infections in immuno-

compromised individuals. Staphylococcus aureus infection stimulates an infl ammatory response 
that causes lung damage and facilitates subsequent chronic infection. Patients of allergic 
bronchopulmonary aspergillosis (ABPA) on steroids and immunosuppressants are particularly 
at risk of these infections. We present the case of a middle-aged man who was diagnosed 
to have ABPA by serological and radiographic criteria. He presented with fever, cough, and 
mucopurulent sputum. Subsequent sputum culture for bacteria and fungus revealed the growth 
of Staphylococcus aureus and Nocardia spp. respectively.

Introduction
Allergic bronchopulmonary aspergillosis (ABPA) is a 

pulmonary disorder caused by complex immunological 
reactions to Aspergillus fumigatus [1,2]. High-resolution 
computed tomography (HRCT) of the chest is the imaging 
modality of choice for the diagnosis of ABPA [3].

Long-term oral glucocorticoid therapy is often required to 
prevent the progression of lung damage in ABPA [4]. Risk of 
acquiring secondary infections by organisms like Nocardia; 
Staphylococcus aureus is signiϐicantly increased in patients 
of ABPA, who are on steroid therapy. Nocardiosis should be 
strongly suspected in patients who are immunocompromised 
and have features of severe pneumonia with nodular or ϐluffy 
inϐiltrates on the chest X-ray. Accentuation of zonal differences 
in ventilation and perfusion in ABPA patients leads to 
susceptibility to S. aureus infection and subsequent damage. 
Alternatively, S. aureus may have a predilection to occur in the 
lung with upper lobe damage which coincidentally occurs in 
both conditions.

Nocardiosis is a life-threatening infection with a protracted 
course, and delayed diagnosis. We report this case of Nocardia 

Sp. and Staphylococcus aureus co-infection in a middle-aged 
male patient diagnosed with ABPA, so as to make the treating 
physicians more vigilant – as an early diagnosis and treatment 
of nocardiosis has a better prognosis.

Case report
A 45-year-old male presented with chief complaints of 

breathlessness, cough, and fever. At the time of admission, 
he complained of increasing shortness of breath for the last 
6 days, fever with chills for 4 days, cough with mucopurulent 
expectoration, and generalized fatigue. He had complained 
of breathlessness and cough on and off for the past 8 years 
and experienced more exposure to dust, which is associated 
with seasonal variation. He took medications on and off from 
a local RMP, including a prednisolone course three months 
previously. He was non-diabetic and non-hypertensive. He 
had no known drug allergies and denied any family history of 
lung disease or allergies. There was no history of exposure to 
animals, environmental irritants, or tuberculosis. He was non-
alcoholic, non-smoker, no history of tobacco abuse.

On examination, he has a Pulse of 145 bpm, Blood Pressure 
of 136/84 mm Hg, Respiratory rate of 26/minute, and SpO2 
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88% on room air. Respiratory system examination revealed 
bilateral coarse crepitations with rhonchi on auscultation. The 
rest of the systemic examination was within normal limits.

Initial laboratory evaluation revealed Hemoglobin 
10.2 g/dl, WBC 23,890/mm3, B. Urea 36 mg/dl, S. Creatinine 
1.1 g/dl. Liver function tests were within normal range. Viral 
markers for HIV, hepatitis B and C, were non-reactive.

Chest X-ray PA view revealed ϐluffy nodular opacities 
in bilateral lung ϐields (Figure 1). HRCT Chest showed 
central bronchiectasis changes in bilateral lung ϐields 
with consolidative changes showing air bronchogram and 
formation of bronchomucocele scattered in both the lung 
ϐields, along with acinar and acino nodular opacities adjacent 
to the consolidative changes and few enlarged paratracheal, 
premarital and subcarinal lymph nodes (Figure 2). The 
radiological ϐindings were suggestive of ABPA.

Further laboratory evaluation revealed Total serum Ig 
E levels of 4892 IU/ml and speciϐic IgE against Aspergillus 
fumigatus was also positive (20.5 kU/L). The clinical 
presentation along with serological and radiological ϐindings 
conϐirmed the diagnosis of ABPA. Sputum was subsequently 
sent for microscopic evaluation and bacterial and fungal 
cultures. It revealed a branching, ϐilamentous, gram-positive 
rod, weakly positive with a beaded appearance on acid-fast 
staining (Figure 3). Sputum sample sent for modiϐied acid-
fast staining showed Nocardia asteroids. The microbiological 
culture on the blood agar medium revealed the growth of 
Staphylococcus aureus. He was started on oxygen therapy with 
a simple oxygen mask and later shifted to a non-rebreather 
high-ϐlow oxygen mask due to worsening. He was started on 
injectables: meropenem 1g I.V. TDS, linezolid 600 mg BD, along 
with glucocorticoid therapy 0.75 mg/kg/day and itraconazole 
200 mg BD. He became symptomatically well within two 
weeks and was advised to follow up after discharge.

Discussion
The prevalence of ABPA in asthma varies from 2% to 32% 

[5]. The condition generally presents with poorly controlled 
asthma, hemoptysis, fever, and weight loss. The Rosenberg 
Patterson criteria are most often used for diagnosis [6,7], 
however there is no clear consensus on the number of 
criteria needed for diagnosis [8]. The minimum essential 
criteria for diagnosis of ABPA in asthma are the presence 
of asthma, immediate cutaneous reactivity to Aspergillus 
species or Aspergillus fumigatus, an elevated total serum IgE 
(> 417 kU/l), and elevated serum IgG or IgE to Aspergillus 
fumigatus. A diagnosis of seropositive ABPA (ABPA-S) can be 
made with the above criteria [9].

CT Chest is the imaging modality of choice for the diagnosis 
of ABPA. ABPA can be classiϐied on HRCT chest as serologic 
ABPA (ABPA-S), ABPA with central bronchiectasis (ABPA-CB) 
and ABPA with central bronchiectasis and high-attenuation 
mucus (ABPA-CB-HAM) [10]. While central bronchiectasis 
(CB) is considered to be a characteristic feature of ABPA, it 
is not essential for diagnosis, and CB is considered a late 
manifestation of the disease [11]. The mainstay of therapy is 
glucocorticoids with anti-fungal agents like itraconazole.

Figure 1: Chest X-ray PA view showed bilateral fl uff y nodular opacities.

Figure 2: NCCT Chest revealed central bronchiectasis changes in both the lung 
fi elds with consolidative changes showing air bronchogram, with adjacent acinar 
and acino nodular opacities and formation of bronhcomucocele scattered in both 
the lung fi elds and few enlarged paratracheal, precarinal & subcarinal lymph 
nodes, the appearance s/o ABPA.

Figure 3: Ziehl-Neelsen (Z-N) staining of sputum showing long delicate branched 
fi laments that are weakly acid-fast and beaded pattern suggestive of nocardia species.
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Nocardiosis is an opportunistic infection and occurs in 
individuals with suppressed cell-mediated immunity. The 
risk is increased several-fold in people who are on steroids 
or immunosuppressants [12]. Therapy of ABPA includes 
long-term steroid therapy along with antifungal drugs, thus 
predisposing to the development of opportunistic infections. 
Pulmonary infection is the most common manifestation of 
Nocardiosis and diagnosis is often missed leading to signiϐicant 
morbidity and mortality. Symptoms include productive cough 
with thick purulent sputum associated with fever, dyspnoea, 
anorexia, and pleuritic chest pain. Chest X-ray is non-speciϐic 
and may show bilateral inϐiltrates which are dense with 
nodules that often cavitate. Modiϐied acid-fast staining is an 
easy way to diagnose Nocardia infection and the microbiologist 
should be asked to look for Nocardia Sp. in case of strong 
suspicion. Pulmonary Nocardiosis has a high mortality rate 
ranging from 14% - 40% and about 60% - 100% in patients 
with dissemination to CNS [13]. Sulphonamides have been 
the mainstay of therapy for Nocardiosis. Trimethoprim 
sulphamethoxazole (TMP-SMX) combination has been 
usually used for treatment. Combination therapies with 
cotrimoxazole, amikacin, and cephalosporin or imipenem 
have been recommended as empirical therapy in serious, CNS 
and disseminated cases [14].

There exists an association between ABPA and infection 
with Staphylococcus aureus [15]. S.aureus is a gram-positive 
coccus, which may stimulate an inϐlammatory response that 
causes lung damage. Staphylococcal pneumonia is frequently 
severe and typically occurs in relatively debilitated patients. 
Predisposing factors are age > 65 years, alcoholism, chronic 
bronchopulmonary disease, immunodepression, renal failure, 
and diabetes [16]. Infection with S. aureus in patients with 
bronchiectasis is more frequently associated with ABPA and 
is a useful marker for the condition. In ABPA the germination 
of aspergillus spores in the airways and continued exposure 
to fungal elements in combination with speciϐic IgE and IgG 
antibodies leads to immune-mediated damage of bronchial 
walls. The long-term sequelae of this process are ϐibrosis and 
bronchiectasis which is often in the upper lobes, providing 
credence to the possibility of a common mechanism rendering 
these individuals more susceptible to chronic infection with S. 
aureus [17].

The reported patient had risk factors for nocardiosis as he 
was on long-term oral steroid therapy for ABPA. Co-infection 
with Staphylococcus aureus probably further worsened the 
clinical condition of this patient.

Conclusion
Often, polymicrobial pneumonia is seen in patients of 

ABPA taking steroids and with underlying lung pathology. 
Delays in the diagnosis and treatment can be life-threatening. 
Resistance is an emerging concern and combination therapy 
is an option in serious and disseminated diseases. This case 
reinforces the need for testing for Nocardia spp. in patients 

with risk factors for pulmonary Nocardiosis and pneumonia 
who have not responded to treatment, in order to reduce the 
delay in treatment and to prevent the disease progression. 
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