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Abstract
A descriptive study was conducted in the Department of Respiratory Medicine in a tertiary care center of
Ambala. Aim of the study was to determine the prevalence of fungal infection among patient presents with
sputum negative old treated pulmonary tuberculosis. The study was carried out among 39 post treated cases
of Pulmonary Tuberculosis, whose sputum or bronchial wash showed isolation of Aspergillus. Demographic
details and clinical findings were noted. Data collected were entered into Excel spreadsheet and quantitative
data were expressed as number and percentage. The presentation of pulmonary aspergillosis in treated cases
of pulmonary TB varies from aspergilloma (51.3%) to chronic necrotizing pulmonary aspergillosis (38.4%) to
allergic bronchopulmonary aspergillosis (10.3%). Hemoptysis (79.5%) of varying severity was the most
common symptom.  Most of the patients were farmers by occupation. The most common species were
Aspergillus fumigatus; others were Aspergillus flavus, Aspergillus niger and Aspergillus terrus in 23.2%,
20.5%, and 12.8 %, respectively. Here we conclude that Aspergillus fumigatus was the most frequently
isolated species in our region and aspergilloma was the commonest pulmonary manifestation as post-TB
sequel.
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Introduction
Pulmonary mycosis is a parasitic disease of the lungs.

It very well may be brought about by either endemic or
opportunistic organisms or a blend of both. Case mortality
in pulmonary mycosis can be as high as 90% in immune
deficient patients, however insusceptible patients
generally react well to antifungal treatment (1,2).

Aspergillus species are universal molds found in the
organic matter. More than 100 species have been
recognized, most of the human disease is brought about
by Aspergillus fumigates and Aspergillus niger and, less
oftentimes, by Aspergillus flavus and Aspergillus clavatus.
The transmission of parasitic spores to the human host is
by means of inhalation (3). Aspergillus causes a range of
sickness, from colonization to immune sensitive responses
to chronic necrotizing diseases to quickly dynamic
angioinvasion, frequently bringing about death (4).

ABPA is a hypersensitive immune response to
Aspergillus fumigatus colonization of the tracheobronchial
area and happens in relation with asthma and cystic fibrosis
(CF). Unfavorably susceptible contagious sinusitis may
likewise happen alone or with ABPA. Bronchocentric
granulomatosis and malt specialist’s lung are two extreme
immune sensitive lung sicknesses that are brought about
by Aspergillus species, yet they are uncommon (5).  An
aspergilloma is a parasite ball (mycetoma) that creates
in a previous pit in the lung parenchyma. Hidden reasons
for the cavitary malady may incorporate treated
tuberculosis or other necrotizing disease, sarcoidosis, CF,
and emphysematous bullae. The chunk of parasite may
move inside the cavity, it might cause hemoptysis (6).

CNPA is a sub-intense procedure normally found in
patients with some level of immunosuppression, most
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regularly that related with fundamental lung infection,
liquor addiction, or long-haul corticosteroid treatment.
Since it is unprecedented, CNPA frequently stays
unrecognized for a considerable length of time or months
and can cause a dynamic cavitary infiltration (5).

Obtrusive aspergillosis is a quickly dynamic, regularly
lethal contamination, related with noteworthy mortality,
with a rate of 30-95%, that happens in patients who are
seriously immunosuppressed, including the individuals who
are significantly neutropenic, the individuals who have
gotten bone marrow or strong organ transplants, and
patients with cutting edge AIDS or interminable
granulomatous malady (7).

Fungal infections in lung often pose a difficult diagnostic
challenge due to lack of any pathognomic clinical
syndrome and characteristic radiological features. In India
and other developing countries, the problem is further
confounded by preponderance of pulmonary tuberculosis
and paucity of diagnostic mycology laboratories (8).
Clinical and radiological characteristics of pulmonary
mycosis are very similar to that of pulmonary tuberculosis
thereby making the disease easily misdiagnosed and
mistreated as tuberculosis. Thus, the present study was
undertaken with the aim to determine the prevalence of
fungal infection among patients present with sputum
negative old treated pulmonary tuberculosis.

Material and Methods
The present study was conducted in the Department

of Respiratory Medicine, MMU, Mullana, Ambala. This
observational study was carried out among 110 old treated
TB patients admitted in the hospital.

Inclusion criteria:
1. Not immunocompromised patients aged 18 years

and above.
2. Patients with clinical signs and symptoms such

as productive cough, weight loss, bronchiectasis
or hemoptysis sustained for at least three months

3. Positive sputum and/or positive smear and/or
culture for Aspergillus and/or positive lung
histopathology suggestive of aspergillosis.

4. Chest X-ray/CT scan of the chest infiltrates
suggestive of aspergillosis

Exclusion criteria:
1. Patients with previous antifungal treatment in the

last two months before the clinical review
2. Patients with asthma or other disease with a

similar presentation (active PTB, endemic
mycoses, Wegener’s granulomatosis).

3. Hemodynamically unstable patients.

The study protocol was reviewed by the Ethical
Committee of Hospital and was granted ethical clearance.
After explaining the purpose and details of the study, a
written informed consent was obtained from the patients
who participated in the study. It was emphasized that
strict confidentiality would be maintained at all times and
the patients could withdraw at any time without being
penalized.

Patients were enrolled and subjected to further clinical
assessment and laboratory investigations; X-ray chest
PA view, Sputum for AFB, Fingal culture, MGIT, Culture
sensitivity, CBC and eosinophilic count and IGG specific
to aspergillosis. Daniel criteria were used to diagnose
Aspergilloma. CNPA (Chronic necrotizing pulmonary
aspergillosis) on the basis of clinical, radiological, and
microbiological criteria and ABPA (Allergic
bronchopulmonary aspergillosis) is diagnosed by
Rosenberg–Patterson criteria (9) which included a history
of asthma and immediate cutaneous hyperreactivity to
Aspergillus antigens or elevated specific serum IgE and
elevated total IgE (>1000 IU/ml)

The recorded data was compiled and entered in a
spreadsheet computer program (Microsoft Excel 2010)
and then exported to data editor page of SPSS version
19 (SPSS Inc., Chicago, Illinois, USA). Descriptive
statistics included computation of percentages and mean.

Results
A total of 39 patients were finally diagnosed with

Aspergillosis out of all 110 old treated pulmonary
tuberculosis. The mean age of the study patients was
42.8 ± 17.2 years. Males outnumbered females by a ratio
of 3:2. By occupation, 21 patients were farmer, 6 were
laborer, 4 drivers and 8 patients belong to other occupations

Aspergillosis 39 (35.45%)
Age (mean ± SD) 42.8 ± 17.2 years

Male: Female ratio 3:2
Occupation

Farmers 21 (53.8%)
Laborer 6 (15.4%)
Driver 4 (10.3%)
Others 8 (20.5%)

Table 1: Prevalence of Aspergillosis and
Demographic Details of Study Population
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(Table 1). Hemoptysis (79.5%) of varying severity was
the most common symptom, followed by wet cough
(38.5%), chest pain (33.3%), weight loss (41.0%),
dyspnea (30.7%), fever (20.5%), dry cough (10.3%) and
no symptoms found in (15.4%) (Table 2).

Aspergillus fumigates was the most common species
isolated in 28 patients followed by Aspergillus flavus,
Aspergillus niger and Aspergillus terrus in 23.2%, 20.5%,
and 12.8 % cases, respectively (Table 3). Table 4 showed
different forms of aspergillus as: 51.3% patients with
simple aspergilloma, 38.4% patients of CPA and 10.3%
patients with ABPA.

Symptoms N (%)
Hemoptysis 31(79.5%)
Wet cough 15 (38.5)
Chest pain 13 (33.3%)

Weight loss 16 (41.0%)
Dyspnea 12 (30.7%)

Fever 8 (20.5%)
Dry cough 4 (10.3%)

No symptom 6 (15.4%)

Table 2: Clinical Symptoms Among Subjects
Diagnosed with Aspergillosis

Species of Aspergillus N (%)
Aspergillus fumigates 17 (43.5%)

Aspergillus flavus 9 (23.2%)
Aspergillus niger 8 (20.5%)
Aspergillus terrus 4 (12.8%)

Table 3: Distribution of Species of Aspergillus Among
Subjects Diagnosed with Aspergillosis

Form of Aspergillus N (%)
Aspergilloma 20 (51.3%)

CPA 15 (38.4%)
ABPA 4 (10.3%)

Table 4: Distribution of Different Forms of Aspergillus
Among Subjects Diagnosed with Aspergillosis

and many other organisms including the fungi by providing
plenty of oxygen along with necrotic tissue material. The
fungal organisms tend to settle in the cavities and
destroyed dilated bronchi, as a rule, after the tubercle
bacilli has disappeared from these areas. Moreover, the
prolonged anti-tubercular therapy in tuberculosis, which
may last for well over 2 years with or without
corticosteroids by itself, becomes a potent predisposing
factor for the onset of superinfection by the fungal
organisms. Therefore, it is not surprising to come across
frequent references in the literature regarding the
association of mycological super-infection with active
pulmonary tuberculosis (10).

Aspergillus species are commonly found in every
region of the world. Aspergillus species are commonly
found in soil and decaying vegetation. They can be found
in household dust, building materials, ornamental plants,
flower arrangements, tobacco, food, and water.
Conditions enhancing dispersal of molds are activities such
as construction, demolition, excavation, disturbance of
dust accumulations during routine cleaning, water leaks,
and moisture accumulation (10). Among them, twenty
are pathogenic in humans. Aspergillus species release
conidia at high concentrations (1–100 conidia/m3) that
are small enough (2–3 μm) to reach the pulmonary alveoli
and cause a variety of pulmonary diseases (11). In the
present study the presentation of aspergillosis varies from
aspergilloma, CPA to ABPA in treated pulmonary TB
patients.

In the present study, the prevalence of pulmonary
aspergillosis was 35.45%. 49% prevalence was obtained
by Yadu et al. (12). In a recent study conducted by
Najeeb and Nagmoti (13), the prevalence observed was
52%. This might be due to the more exposure of the
patients to the predisposing factors and environmental
conditions favoring the growth of the fungus.

In our study, most of the patients were middle-age
persons and there was a minor difference in the
presentation in gender, with predominance in men. These
results are similar to other investigations (14-17) and
according to experts the disease is more frequent in
middle-aged men (18). Aging affects the anatomy of the
lungs, degenerating lung parenchyma and the elastic fibers
around the alveolar duct. This process starts after the
age of 40 years and results in expansion of airspaces and
reduction in supporting tissue, so, over time, the risk of
acquiring a chronic infectious/non-infectious disease
increase (19).

Aspergillus fumigatus was the predominant species

Discussion
Pulmonary tuberculosis is essentially a chronic

destructive disease of the lungs. Caseation, necrosis and
fibrosis lead to the formation of cavities with
bronchiectatic dilations. These destroyed areas of the
lung will no doubt continue to remain in the body even
after the tubercle bacilli has been totally eliminated. These
cavities form an ideal culture plate for the tubercle bacilli
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isolated in 43.5% cases which is in line with the findings
of Shahid et al. (20) The other species isolated were
Aspergillus flavus, Aspergillus niger and Aspergillus terrus
in 23.2%, 20.5%, and 12.8 % cases respectively.

Limitations
1. It is a single centre study and study results cannot

be generalized.
2. An impediment of our investigation was that anti

Aspergillus antibody agent was not used in every
single speculated patient. On the off chance that
could have been incorporated, likely the number
of aspergillosis patients in treated aspiratory TB
would have been higher.

Conclusion
Our study concluded that Aspergillus fumigatus was

the most frequently isolated species in our region and
aspergilloma was the commonest pulmonary
manifestation as post-TB sequel. The schemes for the
diagnosis of respiratory diseases often underestimate
fungal infections, especially pulmonary aspergillosis,
because the appropriate tests are not performed.
Clinicians must be aware of radiological and clinical signs
of this disease and should look for support in
microbiological tests, particularly for IgG antibodies
detection. The correct identification would modify health
statistics on tuberculosis and other diseases and could
improve life expectancy for these patients and save
resources from a mistaken diagnosis.
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