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ABSTRACT

Objective: Pulmonary Anthracosis is commonly observed during bronchos-
copy with undetermined etiology and clinical implication. Higher incidence of
tuberculosis is reported with it but exact etiology remained undetermined.

Study Design: Descriptive study

Place and Duration: August 2012 to December 2013 in pulmonology depart-
ment of services institute of medical sciences (SIMS) Lahore.

Methodology: Two hundred and fifty six patients with suspected pulmonary
tuberculosis (clinical & radiological basis) were underwent bronchoscopy.
Patients having Anthracosis were included in “case group” while age, sex
matched patients without Anthracosis were included in “control group”.
Broncho-alveolar lavage and biopsies of each patient were processed for AFB
culture and sensitivity. Incidence of tuberculosis was noted each group and
compared with chi-square.

Results: Forty (15.6%) patients out of 256 having clinical suspicion of tubercu-
losis had pulmonary anthracosis. Sixteen (40%) patients had culture positive
tuberculosis in case group while 15 (37%) patients had tuberculosis in control
group (13 AFB culture positive and 2 histologically found granulomas).
Comparison between both groups with chi-square analysis shows value of
(0.053) with p = 0.818 that was statistically insignificant.

Conclusion: Incidence of tuberculosis is almost equal in patients with and
without Anthracosis in a subgroup with high clinical suspicion of tuberculosis.
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INTRODUCTION

bronchial lumen narrowing and anthracotic pigmenta-
tion visible on bronchoscopy.® Bronchogenic carci-

nthracosis is a black pigmentation of the

bronchus of undetermined etiology and is

commonly seen in coal miners, sufferers of air
pollution, biomass and cigarette smokers. Coal
deposits are present as black plaques in the bron-
chi.'Patients without significant exposure to smoke or
coal can have Anthracosis such as patients of air ways
inflammation, tuberculosis, Sarcoidosis or malig-
nancy.”*

Anthracosis can be endobronchial visualized during
bronchoscopy or it can be a histological diagnosis.
Etiology, clinical implications and incidence are
different from the endobronchial Anthracosis
observed during bronchoscopy.® Pulmonary
Anthracosis can be patchy or diffuse while “bronchial
anthracofibrosis” is defined as a clinical entity with

noma and endobronchial tuberculosis (TB) are two
main causes of anthraco-fibrosisthat can be accom-
panied by peri-bronchiallymph node enlargement and
atelectasis leading to obstruction, inflammation and
anthracosis.’

Hilar and sub-carinal lymphadenopathy commonly
cause endobronchial patchy Anthracosis on carina
and both main bronchii. Endobronchial obstruction
because of tumor growth, foreign body, aspergilloma
or cavitations causes anthraco-fibrosis or patchy
Anthracosis.’ Earlier studies have shown increased
incidence of active tuberculosis in patients with
pulmonary Anthracosis. However comparative
analysis with the suspected patient without
Anthracosis was not done. These studies have not
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discussed whether endobronchial Anthracosis
correlates with radiologically active disease segments
or presence of endobronchial inflammation in
anthracotic segments. These patients were not
compared with strongly suspected patients on clinical
grounds. Pathogenesis of Anthracosis makes a sense
of end stage of inflammation. Its implication as
indicator of active tuberculosis is controversial. We
compare the incidence of tuberculosis in suspected
tuberculosis with and without Anthracosis and further
analyzed radiologically active disease segments with
the anthracotic segments.

METHODOLOGY

Two hundred and fifty six patients of clinically sus-
pected pulmonary tuberculosis (having suggestive
history and infiltrates on CXR/HRCT) and sputum
smear negative were included in the study and
underwent bronchoscopy after informed consent
during August 2012 to December 2013 in department
of pulmonology. Ethical concern were not involved in
the study as bronchoscopy was performed as
recommended work up for non-resolving infiltrates/
pulmonary cavities or pyrexia of unknown origin not
for the study purpose only.

Their indication of bronchoscopy and clinical presen-
tation were noted. Radiology especially CT chest was
evaluated by pulmonologist and radiologist sepa-
rately. Radiologically affected disease segments were
noted. Video bronchoscopy was performed and
bronchoscopic findings especially anthracotic and
inflamed segments, narrowed bronchus or presence
of pus was noted. Broncho-alveolar lavage (BAL) was
performed in radiologically active or broncho-
scopically diseased segments irrespective of site of
Anthracosis. Biopsies (endobronchial/Trans-
bronchial) were taken if indicated. BAL was processed
for cytology, bacterial, AFB and fungal cultures and
sensitivities.

Forty (15.6%) patients having pulmonary Anthracosis
were included in the study as “anthracotic group” and
Age and sex matched 40 patients with suspected TB
on clinical grounds (history, radiology)but without
Anthracosis on bronchoscopy, were selected
randomly in “control group” before the final microbiol-
ogy result to avoid bias.

All the data was noted on a pre-set proforma. Data
was analyzed by SPSS 16.0. Sample size was calcu-
lated with 95% confidence interval and 7% margin of
error for the magnitude of 7% according to Samareh
Fekrietetal."

Chi Square test (X*) with 95% confidence limit (95% CI)
were used to evaluate the significance of difference
between the groups. P value <0.05 was considered as
statistically significant.

RESULTS

Forty out of 256 patients had pulmonary Anthracosis.
40 patients of control group completed the study.
Mean age of Anthracotic group was 60.5+14.0 while
control group had 59.6+10.18. Majority of the patients
were from 60-70 years in both groups (55%, n=22
Anthracotic, 50%, n=20 control). In the Anthracotic
group female patients were predominant 62% (n=25)
while in control group these were 65% (n=26). Major
indication for the bronchoscopy was non-resolving
infiltrates in both groups followed by cavitary lung
disease. Comparative demographics,
symptomatology, previous history of ATT intake and
smoking history are listed (table 1). All these features
were comparable in both groups.

In Anthracosis group 16 patients (40%) had positive
cultures for mycobacterium and all were sensitive to
1 line ATT (Rifampicin, Isoniazid, Ethambutol,
Pyrazinamide and Streptomycin). Among the control
group 15 patients (37.5%) had final diagnosis of
tuberculosis. Among these 13 patients had positive
cultures for mycobacterium; 2 patients had strepto-
mycin resistance while rest were sensitive to 1* line
ATT. Two patients were diagnosed tuberculosis on
histological confirmation of granulomatous disease
with caseating necrosis typical for the tuberculosis.
Their sample was collected by transbronchial needle
aspiration (TBNA) as there BAL results were negative.
Chi-square test value was (0.053) with p value 0.818.
Detail calculation is given in (table 2). As the p value
was greater than 0.05, so we have to accept the null
hypothesis that both groups have same prevalence of
TB and the difference was statistically insignificant p=
0.82.

Further analysis showed that most of the Anthracosis
was patchy 70% (n=28) followed by extensive 17.5%
(n=7) and diffuse12.5% (n=>5).

Incidental finding was a significant discrepancy
between the segments of radiologically active disease
and Anthracotic segmentson bronchoscopy as 82%
(n=33) patients has different anthracotic segments as
compared to radiologically suspected active disease
segments p =0.003. Seven out of 40 patients (17.5%)
had Anthracosis in the same lobe or segment as on
HRCT and these had local disease like tumor, external
compression or aspergilloma.
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Table 1: Characteristics of Patients Included in the study, age distribution, smoking,

and ATT and presenting symptoms.

Characteristic

Anthracotic group

Control group

Age(years)Mean+SD 60.5+14.0 59.63+10.18
Range Number (%) Number (%)
<50 08 (20%) 10 (25%)
50-59 04 (10%) 04 (10%)
60-70 22 (55%) 20 (50%)
>71 06 (15%) 06 (15%)
Sex N (%) N (%)
Female 25 (62.5%) 26 (65%)
Male 15 (37.5%) 14 (35%)
Smoking

Former Smoker 06 (15%) 05(12.5%)
Ex-smoker 10 (25%) 10 (25%)
Non-smoker 21(52.5%) 23(57.5%)
Active-smoker 03(07.5%) 02 (05%)
Hx. of ATT

Yes 08 (20%) 07 (17.5%)
No 32 (80%) 33 (82.5%)
Presentation

SOB 28 (70%) 26 (65%)
Chronic cough 22 (55%) 24 (60%)
Hemoptysis 09 (22%) 08 (20%)
Anorexia, weight loss 06 (15%) 10 (25%)
Non resolving infiltrates 26 (65%) 26 (65%)
Cavitary infiltrates 10 (25%) 08 (20%)
Hilar LAP 04 (10 %) 06(15%)

*Pearson chi-square =0.053(1), p=0.818

ATT (Anti Tuberculosis Treatment), LAP (Lymph Adenopathy)

Table 2: Tabular Explanation of Chi-square test the P-vaule > 0.05 favors the null hypothesis

and rejects the alternative hypothesis.

Tuberculosis
Total
Yes No
Anthracosis Present 16(51.6%) 24(49%) 40(50%)
Absent 15(48.4%) 25(51%) 40(50%)
Total 31(100%) 49(100%) 80(100%)
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Table 3: Comparison of previous studies who wing incidence, M/F ratio, tuberculosis
with Anthracosis and without Anthracosis.

. Male/Female TB with TB without
Author Gl st Ratio (%) Anthracosis Anthracosis
Ghanei et al'® 7.7% 45.8/54.2 57.8% 10.6%
SamarehFekri et al.” 20% 44.4/55.6 6.9% 2.7%
Rezaitalab et al." 22.5% 41/59 23.5% 10.6%
Mirsadraee et al.”® 21% 50/50 30% NR
Pazoki M et al.? N.R 58.7/41.3 28% N.R

DISCUSSION

Pulmonary Anthracosis is commonly noted during the
bronchoscopy but exact etiology and its clinical
significance is unclear.’In previous studies prevalence
of Anthracosis ranging from 2.5% to 40%(see table 3).
In our study prevalence was 16.5%. This variation may
be due to case selection or geographical variation.
Etiology remains controversial. Some authorities feel
it a final result of environmental (biomass fumes,
smoking)'®" or occupational(coal mine workers)®
insult while others associate it with malignancy’ and
tuberculosis."” Most of the work and case studies are
from Asia and rarely from the European countries.

We found that the etiology of Anthracosis is variable
including tuberculosis, malignancy, enlarged lymph
nodes, aspergilloma or foreign bodies.” All these
etiologies had association with endobronchial edema,
inflammation and obstruction. The common factor is
the inflammatory process and healing. Pazoki and
colleagues found that Anthracosis was associated
with increases incidence of active tuberculosis';
comparative incidence of tuberculosis by researchers
is given in table 3. Incidence of tuberculosis was
relatively more in patients with pulmonary Anthracosis
as compare to other patients undergoing bronchos-
copy and from the community. But when it was
compare to thecontrol group of patients with high
clinical suspicion of tuberculosis on history, examina-
tion and radiology we found that incidence of tubercu-
losis was almost same and statistically insignificant
(40% Anthracosis group vs 37.5% control group).
Previous studies found more incidences likely
because these patients were investigated and had
bronchoscopies due to high clinical suspicion of
active disease based on radiographic changes and
worsening of symptoms.

Although most of the demographics, smoking history,
ATT intake and age were same in both groups but
females were participant were more in the anthracotic
group. We couldn't found age matched control with
high suspicion of tuberculosis. Whether gender has

effect on the pulmonary Anthracosis is unknown and
needs further studies. We found that Anthracotic
segments were significantly different from
theradiologically diseased segments while
bronchoscopic examination correlated well with the
radiology and were suitable for the BAL in 95% of
cases.

Actually pulmonary Anthracosis is the end result of
inflammation and healing process caused either by
endobronchial infection,” foreign body,” occupa-
tional dust exposure,” lymphadenitis or mucosal
compression by tumor. It was small sample study and
subject needs more studies with large sample size
with randomization.

CONCLUSION

Difference of Incidence of active tuberculosis in
clinically suspected patientswas statistically insignifi-
cant with and without Pulmonary Anthracosis.
Radiological and bronchoscopic affected areas are
more helpful guide for the BAL.
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