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Diagnostic Value of Bronchoalveolar Lavage
Examination in Sputum Negative Patients for AFB in
Suspected Pulmonary Tuberculosis
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Abstract

Background: Pulmonary tuberculosis (PTB) is one of the most common infections worldwide, more commonly
among the developing countries like Bangladesh. So its early detection and prompt treatment was a challenge and
the burden of diagnostic challenge was higher if the patients smear negative for Acid Fast Bacilli (AFB). Objective:
Evaluate the diagnostic value of Bronchoalveolar lavage (BAL) for diagnosis of suspected Pulmonary Tuberculosis
(PTB) whose sputum for AFB smear neagtive. Materials and Methods: A cross-sectional observational reserach
was undertaken where 50 patients were included on the basis of specific inclusion and exclusion criteria. All patients
who had negative smear for AFB but highly suspected for PTB underwent fibreoptic bronchoscopy to collect
Bronchoalveolar lavage (BAL) fluid for diagnostic testing in the form of BAL for AFB and mycobacterial culture in
Lowenstein Jensen medium. Results: The Male predominacy 29 (58%) was obserevd among the smear negative PTB
patients. Clinically more than seventy percent (72%) presents with fever then cough with sputum and haemoptysis
62% and 32% respectively. Radiological cavitation 33 (66%) was the most common x-ray findings. After analysis of
BAL for AFB about 31 (62%) patient found positive and on culture about mycobacterial growth found in 29 (58%)
patients. Conclusion: Bronchoalveolar lavage had a superior diagnostic value in patients with smear negative

suspected pulmonary tuberculosis.
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Introduction or had sputum-scarce disease.>® In a patients with suspected
PTB, bronchoscopy with Bronchoalveolar Lavage (BAL) is
routinely performed in case of sputum negative smears.”® The
Bronchoalveolar lavage is sent in the microbiological laborato-
ries to detect Acid Fast Bacilli (AFB)by Zeihl-Nelson (ZN stain)
stain and mycobacterial cultures, though the sensitivity of it
remains low (41%) and mycobacterial cultures, considered as
the gold standard (with 86% sensitivity) but they are expensive
and results take 6 - 8 weeks for diagnosis.” According to Chang
C et. al 2013 the decision for initiating Anti-TB treatment based
on epidemiology, clinical/radiographic findings and the results
of acid-fast bacilli (AFB) stained sputum.® Another cause that
included why the incidence of tuberculosis has been increasing
day by day in developing countries due to HIV infections and

In developing countries like Bangladesh, Tuberculosis (TB) is
considered as one of the most common infections. India has
more new TB cases annually than any other country of the
world." According to World Health Organization (WHO), the
initial approach to the diagnosis of Pulmonary Tuberculosis
(PTB) is the detection of Acid-Fast Bacilli (AFB) in respiratory
specimens.” But unfortunately some patients who cannot
produce sputum spontaneously, this method has a low sensitivi-
ty and has little diagnostic value.>* One of the most effective TB
control strategies is to reduce the period of infectivity by early
detection of cases in a suspected PTB patients. Among the
diagnosed PTB patients, only 20- 40% of were smear positive,
while next bulk percentage of the patients either smear negative

1. Assistant Professor, Respiratory Medicine, Khwaja Yunus Ali Medical College and Hospital, Enayetpur, Sirajganj, Bangladesh.
2. Specialist , Respiratory Medicine, Square Hospital, Dhaka.
3. Professor, Internal Medicine, Khwaja Yunus Ali Medical College and Hospital, Enayetpur, Sirajganj, Bangladesh.

Correspondence: Dr.Safayet Ahammed, Assistant Professor, Respiratory Medicine, Khwaja Yunus Ali Medical College and Hospital,
Enayetpur, Sirajganj, Bangladesh. Cell: 01715-202855, E-mail: doc.safayet@gmail.com

84



KYAMC Journal

Vol. 12, No.02, July 2021

also a high rate of mortality ranging from 50-80% in untreated
positive smear patients.'” Routinely laboratory diagnosis of
PTB was done by detection of TB bacillum in morning sputum
sample but sometimes if patients unable to produce sputum or
had negative sputum sample with a high suspectibility of TB,
sputum specimen can be achieved via induced-sputum method
or brochoalveolar lavage technique.!' As a easily accessible
tools for diagnosis of PTB is sputum for AFB staining, howev-
er, it is not specific for pulmonary TB.!> A bulk of smear
negative patients were suffering from delayed diagnosis that
ultimately leads to their increased mortality and morbidity. The
use of BAL to diagnose PTB in smear negative patients helped
to manage the suspected patients earlier due to its rapid
detection and thus reduced mortality and morbidity."* Detection
of AFB in Broncho Alveolar Lavage (BAL) microscopy in PTB
had variable sensitivity that ranging from 50 to 80% for three
consecutive specimens. However, in patients with smear-nega-
tive PTB, about 48 to 80% specific results yield through
Broncho Alveolar Lavage (BAL) MTB-specific DNA amplifi-
cation.'* So, the present research aimed to evaluate the diagnos-
tic value of Broncho Alveolar Lavage (BAL) for diagnosis of
suspected Pulmonary Tuberculosis (PTB) whose sputum for
AFB smear negative.

Materials and Methods

A cross-sectional analytical research was conducted at the
Department of Respiratory Medicine, Khawja Yunus Ali
Medical College (KYAMC) from January to December, 2020
after getting ethical clearance from Ethical Review Board
(ERB) of Khwaja Yunus Ali Medical College, Sirajgagnj,
Bangladesh. An informed written consent was taken from all
the patients who participated voluntarily. The WHO sample
size calculator was used where the sensitivity of the Expert
assay for Bronchoalveolar Lavage (BAL) fluid for the diagno-
sis of PTB as 81.6% and mycobacterial cultures having
sensitivity of 86%.'>' With the help of sensitivity calculator
and an absolute precision of 0.08, the sample size was
determined as 43. Although, in this research a total of 50
patients were enrolled on the basis of specific inclusion and
exclusion criteria.

Suspected PTB cases who had negative sputum sample or were
unable to produce sputum and were subjected for bronchoscopy
were included. The diagnostic yield was measured on the basis
of frequency and validity by calculating sensitivity, specificity,
positive and negative predictive values. A PTB suspected
patients was diagnosed on the basis of clinical and radiological
features compatible with a diagnosis of pulmonary tuberculo-
sis."”

If three consecutive early morning sputum samples did not
reveal acid fast bacilli when examined by microscopy with
Zeihl Nelson stain then it was considered as sputum negative
case. A confirmed case of pulmonary tuberculosis was one in
whom Mycobacterium tuberculosis (MTB) grew on BAL
mycobacterial cultures by Lowensten Jensen (LJ) medium, that
was taken as the gold standard.

Total 50 patients of either gender aged above 20 years of age
were admitted with clinical and radiological evidence of PTB
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but were smear-negative on both occasions (morning and spot)
included in the research. These patients presented with a wide
variety of symptoms including cough, expectoration, fever with
evening rise of temperature, haemoptysis, dyspnoea and chest
pain. Radiologically, patients were categorised into those with
cavitatory or non-cavitatorylesions. Smearpositive cases,
patients with disseminated or extra pulmonary tuberculosis,
HIV positive and immunocompromised patients were excluded
from the research. After written consent for bronchoscopy,
demographic and clinical data were collected.

All patients were in a fasting state for at least four hours prior to
bronchoscopy and pre-medicated 30 to 45 minutes before the
procedure. Pre- mediaction was done with intra-muscular
injection of atropine 0.6mg and 10mg of diazepam adminis-
tered orally. About 4% xylocaine was used as local anaesthesia
to upper respiratory tract through a nebuliser, just before the
procedure. A thorough examination of the bronchial tree was
carried out. The bronchoscope was then introduced into the
segmental and sub-segmental bronchi and BAL was taken from
the involved area. For BAL fluid, sterilised buffered normal
saline at body temperature was used; 20mL of this was instilled
through the bronchoscope and promptly aspirated using low
pressure suction. Total of 8-10 aliquotes (150-200 mL) were
instilled. Then lavage fluid was collected into a non-siliconised
sterilised container. All samples BAL fluid was examined for
AFB by Ziehl-Neelsen (Z-N) staining and was cultured for
Mycobacterium tuberculosis on Lowenstein Jensen (L-J)
medium in hospital and results were available after 3 days and
6 weeks respectively.

SPSS version 22 was used for statistical analyses. Demographic
features including age, gender, clinical and radiological
features, past history of tuberculosis were recorded. The AFB
smear and mycobacterial cultures was calculated by percentag-
es and frequencies.

Results

In the current research, the age of the patients was
36.56+12.05yrs. More than half (58%) of the patients were
male and rest were female. The most common presenting
features was fever (72%), next common was cough with
sputum (62%) and haemoptysis found in fewer number of
patients. Radiological features compatible with the diagnosis of
pulmonary tuberculosis were encountered in the form of cavita-
tion and non-cavitation and here a higher percentage of patients
had cavitatory lesions (62%) in their chest X-rays. (Table I)

Out of 50 patients who had sputum smear negative, about
two-thirds (66%) had positive for AFB in their bronchoalveolar
lavage and rest were negative (34%). The mycobacterial
cultures also showed that more than half (58%) had positive
growth on Lowenstein Jensen media and rest were negative
(42%). (Table II)



KYAMC Journal

Vol. 12, No.02, July 2021

Table I: Demographic features of the patients (n= 50)

Demographic
characteristic .
Age 20 65yrs
Mean+SD
36.56+12.05yrs )
Gender Male 29 (58%)
Female 21 (42%)
Presenting complaints
Cough (sputum) 31 (62%)
Fever . 36(72%)
Haemoptysis 16( 32%)
Radiological findings
Cavitatory 31 (62%)
Non - Cavitatory 19 (38%)

n: Total number of patients

Table II: Analysesof bronchoalveolar lavage for AFB by Z-N
staining and mycobacterial cultures on L-J medium (n= 50)

Acid Fast Bacilli Bronchoalveolar Lavage (BAL)
Positive 33 (66%)
Negative 17 (34%)-
Mycobacterial culture on-Il medium

Positive 29 (58%)
Negative 21 (42%)

n: Total number of patients

Discussion

In this cross-sectional analytical research, the brochoalveolar
lavage of total 50 patients were analyzed for detecting AFB
whose smear negative found previously. While analyzing the
demographic characteristics of 50 patients, the age ranging
from 20-65yrs with a mean of 36.56+12.05yrs. In the current
research a male predominance was observed. Patients of
suspected PTB presents with a variety of symptoms, among
those most common features was fever (72%), cough with
sputum (62%) and haemoptysis found in fewer number. In chest
x-ray, radiologically a large number of patients had cavitation
and non-cavitation. The clinical signs and radiologic findings
are not sensitive enough for diagnosis of pulmonary tuberculo-
sis and Schoch et. al (2007) showed that accuracy of
bronchoscpy is more than induced induced-sputum technique
for diagnosis of PTB." In a reserach conducted by Fadaii A,
Sohrabpoor H and BagheriB (2009) claimed that chest X-ray in
patients suspected of PTB was a helpful but not recommended
as diagnostic method, though lung CT-scan had more sensitivi-
ty but not specific for diagnosis.'

After collecting bronchoalveolar lavage, sent to the laboratory
for microbiological test and among 50 patients who weredetect-
ed sputum smear negative on previously but highly suspected
for PTB. More than half (66%) had positive for AFB in their
bronchoalveolar lavage and rest were negative (34%). The
mycobacterial cultures also showed that more than half (58%)
had positive growth on Lowenstein Jensen media and rest were
negative (42%). Khalil & Butt (2013) claimed in their research
that mycobacterial cultures for detection of Mycobacterium
tuberculosis in Lowenstein Jensen media was highly specific
but expensive, laborious, requires trained personnel, not widely
available and takes 6 - 8 weeks to give the results.”® A similar
reserach concluded that sputum AFB staining as a the most
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readily accessible tools for evaluating patients of suspected
pulmonary TB; however, not specific for pulmonary TB, so in
that research they found about a higher percentage of patients
had positive AFB in BAL as well as mycobacterial culture.®
According to Khalil and Butt (2013) the frequency of positive
mycobacterial cultures was 85 (91.4%) and the total sensitivity,
specificity, positive predictive value and negative predictive
values of BAL gene Expert to detect Mycobacterium tuberculo-
sis were 91.86%, 71.42%, 97.53% and 41.66% respectively.'

The following limitations can not be avoided during
conduction of the current research:

1. Single centred research.

2. Sample size was small and selection of sample based on
purposive sampling techniques.

3. Due Covid 19 pandemic, a research with a larger sample size
was not possible.

Conclusion

Bronchoalveolar lavage had a superior diagnostic value in
-patients with smear negative pulmonary tuberculosis. So it is
highly recommended for patients that are suspected for PTB
with a sputum smear negative.
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