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ABSTRACT 

Background: Pulmonary Nocardiosis (PN) is a severe and infrequent infection caused by Nocardia species, 

pathogen that can behave both as opportunistic as well as infectious with a high morbidity and mortality that mainly 

affects immunocompromised patients. In recent years, an increase in PN cases has been detected among patients 

with chronic obstructive pulmonary disease (COPD). The factors that are associated with its presence and 

determinants of its prognosis remain unknown. The aim of this study is to identify the frequency of nocardia in 

bronco alveolar lavage fluid (BALF) of patients suffering from chronic obstructive pulmonary disease. 

Objective: Analyze the bronco alveolar lavage fluid (BALF) of patients suffering from COPD for presence of 

nocardia and determination of differential leukocyte count. 

Study Design: Prospective study 

Place and Duration of Study: This study was conducted at Tertiary Care Hospitals in Karachi from March 2012 till 

October 2012.. 

Materials and Methods: It is a prospective study of COPD patients. The study comprises of 140 patients with 

chronic obstructive pulmonary disease with or without treatment. 

Results: All patients were divided in two groups A and B according to gender, and each group was further divided 

according to age i.e. above 40 years and below 40 years.  Out of 140 patients 68 turned out to be positive for 

Nocardia.  

Conclusion: Nocardiosis is considered to be uncommon in Pakistan, but our study suggests that prevalence of 

Nocardial infections in patients suffering from COPD is quite high and cases are not restricted to the classical 

immunocompromised host. 
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INTRODUCTION 

Pulmonary nocardiosis (PN) is an infrequent but severe 

infection that commonly presents as a sub acute, 

chronic suppurative lung disease, lung carcinoma or 

abscess1. Nocardia species are aerobic Gram-positive, 

catalase-positive, rod-shaped bacteria of the order 

Actinomycetales. It forms partially acid-fast beaded 

branching filaments. It has more than 85 species.1,2 

Some species are non-pathogenic found in oral micro 

flora, healthy gingiva as well as periodontal pockets 

while others are responsible for nocardiosis.3 

Nocardia are found worldwide in soil that is rich with 

organic matter. Most Nocardia infections are acquired 

by inhalation of the bacteria or through traumatic 

introduction.3 In humans, N. asteroids complex is the 

predominant pathogen, but there are several other 

species, including: N. brasiliensis and N. 

otitidiscaviarum.4,5 Pulmonary infection is usually 

produced by N. asteroides (85%), whereas N. 

brasiliensis causes cutaneous and subcutaneous 

abscesses.6 

Nocardia most often enters through the respiratory tract, 

and is able to produce infection in a host compromised 

by systemic disease or anti-inflammatory therapy. 

However, it can also produce infection in patients with 

no significant medical history.7 

In USA there are an estimated 500–1000 new cases 

each year. It is considered that the incidence of this 

infection has increased since 1960.7,8 In Spain, one year 

mortality rate with Nocardia is 33%.9,10 In India there is 

increasing incidence of Nocardia in obstructive lung 

diseases. The reason for this increasing incidence is 

unknown11. Nocardiosis has a high morbidity and 

mortality rate, which has been reported to be between 7 

and 44% for disseminated nocardiosis12. The disease 

also has a marked tendency to recur. Immunocompetent 

patients usually develop localized cutaneous lesions, 

such as cellulitis, abscesses, or sporotrichoid forms13. 

Epidemiological studies showed that Nocardia infection 

have been found worldwide in all ages and ethnic 

groups5,7. It is two to three times more common in men, 

but there is no clear explanation for this gender 

predominance14. The organisms are readily aerosolized 

with dust, especially in dry areas15. Consequently, the 
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respiratory tract is the main portal of entry, with 50 to 

70% of cases presenting with pulmonary involvement. 

Bronchiectasis and other structural lung abnormalities 

have been reported as an important risk factor for 

respiratory colonization by Nocardia species4,5,12. 

Organisms can also be acquired by direct inoculation, 

resulting in primary infections of the skin and 

subcutaneous tissues16. These infections can progress 

via lymphatic spread to regional nodes and, 

occasionally by direct spread to contiguous joints and 

bones17. Experience of pulmonary nocardiosis in the 

medical literature is limited to case reports, with few 

series. 

MATERIALS AND METHODS 

The study was conducted in Karachi, the largest city of 

Pakistan with a population of approximately 23 

million18. belonging to different ethnicities. It is a 

prospective study conducted between March 2012 to 

October 2012 in which 140 patients were selected from 

different tertiary care hospitals, with history of chronic 

obstructive pulmonary diseases either with no treatment 

or poor compliance to treatment and with no history of 

any interventional therapeutic procedures.  

A written informed consent and a detailed medical and 

surgical history was taken from all the patients.  

Pulmonary function test (FEV1, FVC, and FEVI/FVC) 

was performed to diagnose obstructive lung disease. 

All patients have gone through fiber optic 

bronchoscopy in which 10 cc of bronchoalveolar lavage 

was collected. All the bronchoscopies were conducted 

by pulmonologist.  Nocardial profile and differential 

leukocyte count was performed in Ziauddin University 

laboratory. 

Hematology analyzer (Advia) was used to obtain WBC 

counts .This analyzer counts WBC in 2 ways, both of 

which use flow cytometry. In the first method called the 

peroxidase method, the white cells are stained with 

peroxidase and the cells are counted based on size and 

staining characteristics. This method also provides an 

automated differential cell count by separating the cells 

into clusters. The second method, called the basophiles 

method, involves stripping the cells of cytoplasm and 

counting nuclei.   

For identification of nocardia 10 cc of bronchoalveolar 

lavage fluid was collected in sterile container then it 

was centrifuged at 2500 RPM for 15 min, after 

discarding the supernatant fluid, granules was taken on 

a slide crushed with another slide, it should be checked 

both slide has got the material, dry it at room 

temperature, then heat fixed, stained by Grams’ stain, 

modified ZN stain and KOH mount preparation is 

made. Smears are examined for gram positive 

branching filaments and partially acid fast-branched 

mycelia and pigmented hyphae of nocardia. 

 

RESULTS  

All the subjects were divided in two groups. Group A 

and Group B according to gender and each group were 

further divided according to their age i.e. above 40 

years and below 40 years. Most of the patients were 

belonging to low socio economic status, and males 

were  mostly laborers in leather or hosiery factories  

with known addictions of  smoking and gutka, all 

having on and off upper and lower respiratory tract 

infections which was treated with empirical antibiotic  

and steroid therapies without any proper investigation. 

(Table 1). All females were house wives using coal and 

kerosene stoves with similar past medical history. 34 

females showed addiction towards huqa, in age group 

above 40 years. 37 females of age group less than 40 

years showed addiction to gutka. (Table 1) 

Differential cell count and nocardial analysis is shown 

in Table 2. In group A, above 40 years showed an 

average WBC count of 9.9 x 109/L, 73% were 

polymorphonuclear cells. Erythrocyte sedimentation 

rate 60. Lymphocytes of 65% and nocardia present in 

all samples. In group below 40 years age showed an 

average WBC count of 10.7 x 109/L, 

polymorphonuclear cells of 88%. Erythrocyte 

sedimentation rate 73. Lymphocytes of 58% and 

nocardia present in all samples except one sample. In 

group B, above 40 years showed an average WBC 

count of 11.0 x 109/L, polymorphonuclear cells of 90%. 

Erythrocyte sedimentation rate 80. Lymphocytes of 

70% and nocardia present in all samples. In group  

below 40 years age group showed an average WBC 

count of 10.3 x 109/L, polymorphonuclear cells of 85%. 

Erythrocyte sedimentation rate77, Lymphocytes of 68% 

and nocardia was present in all samples. 

All patients BALF run for differential cell count and 

nocardial analysis 68 patients sample showed nocardia 

species out of 140 patients, 21 males above the age of 

40 turned out to be positive for Nocardia, 11 males 

below the age of 40 turned out to be positive for 

Nocardia, 22 females above the age of 40 turned out to 

be positive for Nocardia, 14 females under the age of 

40 turned out to be positive for Nocardia.  No gender 

variation was noted however it was observed that in 

both group A and B those patients having  age more 

than 40 years have high  presentation  of Nocardia in 

BALF. Underlying pulmonary disorders, especially 

those associated with bronchopulmonary obstruction 

(viz. Bronchiectasis, emphysema, asthma, tuberculosis, 

and malignancy) may predispose Nocardia colonization 

of respiratory tract. All of the patients are of obstructive 

lung diseases with border line leucocytosis, raised ESR 

and mild to moderate dyspnea. All patients followed up 

regularly, none of the patients dropped out from the 

study. 
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Table No.1:  

Gender 
Age  

Group 
Age 

S/E  

Status 
Occupation Residence 

Habits 

 

Treatment 

History 

Group A 

Males 

(n=70) 

< 40 
23 

 
LSE factory worker 

Karachi 

 
Smoker 

Symptomatic 

treatment 

>40 55 LSE factory worker Sindh Smoker 
Symptomatic 

treatment 

Group B 

Females 

(n=70) 

<40 21 LSE House wife Karachi Gutka (37) 
Symptomatic 

treatment 

>40 49 LSE House wife Karachi 
Huqa 

(34) 

Symptomatic 

treatment 

S/E: socio economic status, LSE: low socio economic status, A/B: antibiotics  

 Table No. 2:  

 

Gender 

Age Average WBC 

( X 10 9 /L) 

Average 

PMN% 

Average ESR 

mm/hr 

Average 

Lymphocytes % 

BALF samples +ve  

for Nocardia 

Male Above 40 9.9 73 60 65 21 

Below 40 10.7 88 73 58 11 

Female Above 40 11.0 90 80 70 22 

Below 40 10.3 85 77 68 14 

WBC: white blood cell count; PMNs: Polymorphonuclear neutrophils; Lym: lymphocytes; ESR: erythrocyte 

sedimentation rate 

DISCUSSION  

Pakistan has a very high prevalence of pulmonary 

infections in both healthy and compromised hosts. 

Whereas nocardia infections are rare among the normal 

population, with most infections occurring in immuno 

compromised patients, showing pulmonary 

involvement13. Nocardial infection is a disorder 

affecting the lungs, brain, or skin.19 It occurs mainly in 

people with weakened immune systems .Pulmonary 

nocardiosis is usually acquired by direct inhalation of 

Nocardia species from contaminated soil, and person-

to-person transmission is rare.20 Respiratory 

colonization can occur, and in a compromised host it 

can progress to tissue invasion and dissemination. Host 

resistance to infection with Nocardia species is thought 

to depend on functioning phagocytic cells. Neutrophils 

limit spread of infection in the early stage of tissue 

invasion. Activated macrophages and T-lymphocytes 

prevent dissemination and kill the bacteria.21 The 

crucial role of cell-mediated immunity has been proved 

in experimental in vitro studies22; thus, it is not 

surprising that Nocardia species behaves as an 

opportunist microorganism in an immunocompromised 

host.23 In our study 139  patients out of  140 showed 

nocardial colonization all the subjects colonized with 

nocardia  had obstructive pulmonary lung disease , 

there were no patients of organ transplant or having any 

immunosuppressive disorders this gives an indication 

that  nocardia is a common pathogen in patients with 

obstructive lung disease in Pakistani population as it 

mimics the symptoms of tuberculosis, study although 

does not have an extensive sample size to give 

incidence of pulmonary nocardiosis in Pakistani 

population but it  throws a spot light on burden of 

disease. 

The most important finding of this study is that 

pulmonary narcoidosis can affect any age group with 

history of obstructive lung disease with or without 

systemic steroid therapy which was not indicated in 

previous studies.24 

Pulmonary narcoidosis have no specific type of 

symptoms or  occurrence in advanced respiratory 

failure   and  having no specific radiological  findings, 

these were the initial variables taken in previous 

studies25,26 our study  suggest that with changing 

environment  nocardia species have changed their 

presentation which was not identified in previous 

studies27. There was no sex difference in the occurrence 

of nocardia, which was found to be male predominant 

in previous studies.28 

Previous studies have used sputum for identification of 

nocardia25,27 which is not considered as an ideal tool for 

identification of nocardia, in our study we used 

interventional technique, which is considered to be 

ideal technique for assessment of pathogen load.30  

From clinical stand point it can be said that nocardia 

species are opportunistic pathogen of respiratory tract 

and it should be included in routine BALF analysis, it 

mimics pulmonary diseases so early bronco alveolar 

lavage should be done in pulmonary disease patients. 

Although our study is an effort toward understanding 

pulmonary patho physiology of Pakistani population 

but it opens new horizons of research in obstructive 

pattern of respiratory diseases. 

CONCLUSION 

This study addresses risk factors, clinical presentation 

of Nocardia in chronic obstructive pulmonary disease 
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patients. Since the clinical and radiological 

manifestations are non-specific, and the microbiological 

diagnosis is often not considered, it seems likely that, in 

some patients, pulmonary nocardiosis will be mistaken 

for other infections, such as tuberculosis or bacterial 

pneumonia etc. 

Nocardiosis is considered to be uncommon in Pakistan 

but our study suggests that prevalence of Nocardial 

infections in patients suffering from COPD is quite high 

and cases are not restricted to the classical 

immunocompromised host. A database is urgently 

needed to better evaluate the prevalence of the illness 

among the Pakistani population. 
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