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Abstract
Background: The sensitivity of sputum and bronchoalveolar lavage (BAL) for diagnosis of pulmonary
tuberculosis (PTB) is low.

Objective: To evaluate the value of sputum obtained post-bronchoscopically in the detection of AFB
(smear and culture), with particular comparison to the standard pre-bronchoscopic culture, BAL and
transbronchial biopsy (TBB).

Method: Thirty-five active PTB patients (diagnosed clinically and radiologically) with 3 negative
consecutive sputum AFB smears were recruited. Some of the sputums were also cultured. All patients
underwent fiberoptic bronchoscopic examinations (FOB) with BAL and TBB performed from the
indicated segments. The BAL specimens were processed for AFB stains and C/S. Post-bronchoscopic
cultures patients were asked to expectorate 3 consecutive sputums for examinations (smear and C/S).
Final diagnosis of PTB was defined as a recovery of AFB (smear = C/S) at any step of the diagnostic
procedures. In cases with negative AFB recovery, active PTB was diagnosed only if definite clinical
plus radiologic improvement after chemotherapy was evidenced.

Results: Of the thirty-five patients participated in this study, PTB was diagnosed in eighteen patients.
The addition of post-FOB sputum smear alone did not increase the sensitivity over group 2 (p=0.11).
The sensitivity of group 3 (72%) was higher than that of group 1 (30%, p=0.03) and that of group 2 (61%,
p=0.016). No statistically difference was seen between group 1 and 2 (p=0.28).

Conclusion: The addition of post-bronchoscopic sputum culture to BAL examination and TBB

increased the sensitivity of PTB detection in sputum smear-negative PTB patients.
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Introduction

Despite the development of effective
chemotherapy, pulmonary tuberculosis (PTB)
remains a leading health problem in the world. Since
more than half of the PTB treated patients are
smear-negative. The investigation for diagnostic
PTB differs between countries, depending on the
prevalence, economic status." In the region of
high PTB prevalence, when the clinical diagnosis
of PTB is likely, empirical treatment is the best
course of action. Bronchoalveolar lavage (BAL)
being reserved for further investigation of non-
responders.” Although a definitive diagnosis of
PTB needs a positive culture (C/S) result’,
the diagnostic sensitivity of bronchoalveolar
lavage (BAL) has yet remained low*, presumably
due to interference of mycobacterial growth caused
by lidocaine.” Then The advantage of the post-
bronchoscopy sputum collection over the
bronchoscopic aspirate as a source of viable
tubercle bacilli is thus due to the inhibitory
action of the topical anaesthesia.’

The purpose of this study were to evaluat
the value of sputum obtained post broncho-
scopically (post-FOB) in the detection of tuber-
culosis, in comparison with results from the stan-
dard pre-FOB sputum culture (C/S), BAL and
transbronchial lung biopsy (TBB).

Materials and Methods

This cross-sectional study was conducted
in the adult patients underwent diagnostic PTB
during February-October 2005 in Division of Pul-
monary and Critical Care, Ramathibodi Hospital.
The study was reviewed and approved by the
Committee of the Ethics in Human Research of

Ramathibodi Hospital, Mahidol University.
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Subjects

All patients who was suspected of PTB by
clinical and radiography (CXR) with 3 negative
consecutive sputum acid fast bacilli (AFB) smears
were included in the study.

All subjects must not meet the exclusion

criteria of bronchoscopic contraindication.

Study Design

Some of the sputums were also cultured.
All patients underwent bronchoscopic examina-
tions with BAL and TBB, performing from the
indicated segments. The BAL specimens were
processed for AFB stains and cultures.
Postbronchoscopically, patients were asked to
expectorate 3 consecutive sputums for examina-
tions (smear and culture). Final diagnosis of PTB
was defined as a recovery of AFB (smear *
culture) at any step of the diagnostic proce-
dures. In cases with negative AFB recovery,
active PTB was diagnosed only evidences of
definite clinical plus radiologic improvement post

chemotherapy.

Bronchoalveolar Lavage Technique

In this study, BAL technique was per-
formed according to technical recommendation
and guideline for BAL procedure of ATS (Ameri-
can Thoracic Society) in 1990 and ERS (Euro-

pean Respiratory Society)

Definite Diagnosis of PTB
1. Sputum culture for TB +ve or
2. BAL culture for TB +ve or

3. TBB : granuloma or
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4. Smear-negative patients who responsed
to anti-TB drug by improvement of clinical and
CXR.

Statistical Analysis

The statistical analyses were performed by
SPSS statistical software. Categorical data was
reported as percentage and continuous data was
reported as mean + SD. Comparisons of baseline
characteristics were done between two groups of
PTB patients. Chi-squared test or Fisher's exact
test was used for categorical data. Students
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t-test or Mann-Whitney U test for continuous
data. A p-value less than 0.05 was considered

statistically significant.

Results

There were 35 patients participating in this
study. PTB was diagnosed in 18 patients by
definite criteria. Baseline characteristics and
symptoms of patients were described in Table 1.
Final diagnosis of PTB after various diagnostic
tests were shown in Table 2.

Table 1 Baseline characteristics of subjects with suspected pulmonary tuberculosis

Characteristics

Previous TB

3 (85)

Renal failure

6 (17.1)

Oral steroids therapy

3 (85)

History of TB contact

2 (5.7)
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Table 2 Result from various diagnostic tests*
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Method Obtained diagnosis of TB
Yes (%) No (%)
Group 1 Pre-FOB sputum culture 3 (30) 7 (70)
(n=10)
Group 2 BAL specimen + TBB 11 (61) 7 (39)
(n=18)
Group 3 Post-FOB sputum culture 13 (72) 5 (28)

(n=18)

* Fourteen patients did not meet the criteria of definite PTB.

Two patients were diagnosed infected bronchiectasis.

One patient was diagnosed lung cancer.

Ten patients had positive post-FOB sputum smear and culture.

The addition of post-FOB sputum smear
in 18 patients did not increase the sensitivity
over group 2 (p=0.11). The sensitivity of group 3
(72%) was higher than that of group 1 (30%,
p=0.03) and that of group 2 (61%, pP=0.016). NoO
statistically difference was seen between group 1

and 2 (p=0.28).

Discussion

Sputum smear-negative PTB is a
paucibacillary condition and dilution of epithelial
lining fluid by the instilled saline might response
for the low yield for BAL specimen.

Charn and colleague studied the sensitivi-
ty of BAL smear had low (14%)‘, the addition of
postbronchoscopic sputa increased yield in the
diagnostic test’, according to our study.

Our study has two main limitations. First,
there was small sample size. Second, the site of

BAL sampling may be inaccurate.

Conclusion
The addition of post-bronchoscopic sputum
culture to FOB increased the sensitivity of PTB

detection in smear-negative patients.



o o o a
19 29 aUUN 1 WNTIAN-NWIAN 2551

Reference

1.

Dye C, Scheele S, Dolin P, Pathania V, Raviglione M.
Global burden of tuberculosis. Estimated incidence,
prevalence, and mortality by country. JAMA 1999;
282:677-86.

World Health Organization. Treatment of tuberculosis :
guideline for national programs. Geneva, Switzer-

land: World Health Organization: 1993.

. Strumpf IJ, Tsang AY, Sayre JW. Reevaluation of

sputum staining for the diagnosis of pulmonary
tuberculosis. Am Rev Respir Dis 1979; 119:599-602.

Dener SJ, Bower VS. Diagnosis of pulmonary
tuberculosis by flexible fiberoptic bronchoscopy. Am

Rev Respir Dis. 1979; 119:677.

The Value of Post-bronchoscopic Sputum Examination 49

5. Kvale PA, Johnson MC, Wroblewski DA. Diagnosis

of tuberculosis routine culture of bronchial washings

are not indicated. Chest 1979; 76:140.

. Conte BA, Lafert EG. The role of topical anaesthetic

agent in modifying bacteriologic data obtained by
bronchoscopic data obtained by bronchoscopy. N

Engl J Med 1962; 267:957.

. Chan HS, Sun AJ, Hoheisel GB. Bronchoscopic

aspiration and bronchoalveolar lavage in diagnosis
of sputum smear-negative pulmonary tuberculosis.

Lung 1990; 168:215-20.



50 Kanok Pipatvech et al. 115 winlsa lsansrsanuaznhiainga

wndada: nun ARastng®, wd Aesfiyae® uad ya 59 9* wuien  wedadl®®,  lofing gmemgentr.
MafuL ampvnizaTalsamnds 'aqﬂé’awaa@aﬂuﬁﬂqa’?miimﬂa@ﬁL wnziduay 19 193ulee lsansasen
WaZRTNTAIN® 2551; 29:45-50.

* yalsnssuume lauaginriininge MAINDIETAN g5 lsomentnaTinisud

¥ MUIATIINEN MATTIWENTINEN lsoweninasissu@

-3 6 dl a 1 CQ‘ 14 (% 1 v an (%3 (9 =
Fogusz 9@ etsulugniezasmIaTial e l@mendsms ‘asndasannan lumaitasuimlsnloai /s
WELAUATMSmnE@an, ave, Ihavsaeauas wagmIdiatuitatan

Fmsdnm: Jie 35 Mefifiuwilsataafur svedon AFB linuime ddidesslesldoimsmsediinuazmn
v Aa a{ v 12X (% = < 2{ (% 1 2R 2 Lo 1 & 1
mMeSs Anenfinldmusnlsatan  Smedu muwm%mm%mauuaﬂm@ﬂwnﬂiwﬂmmﬁ AINAINADARN 9
A39REaN AFB, WNSEaTiNiUMIFaTudioUon NaINtianUL 8VE 3 TUNAY DINADINERRaN  IRIA AFB,
X N = & & A o rz 0 A 0
Wi MytasiiwinlsatastiuadameanTiany AFB wasmsinzmaindsalunatan  unefiasa lhing
NN AFB S e uaInaInanen atnuasnmnynese“anenfinaunasan esuendnuinslae

wadws: by 35 Telddswlunsinmit 18 seldsumAtesehduindseden nafiu smedfon AFB
ViGN 'aaﬂé’awaa@mﬂﬂLﬁmmmvluﬁat,ﬁauﬁumjm 2, mwsﬂwmmjm 3 (72%) aMNIINGN 1, 2 (30, 61%) BENd
{ke etyye 06 (P=0.03, 0.016) MNMAL

s mafiue amssenasan ‘adnaadnaanaNIaNtunNsiagwbataninans lh lunmsitassSulsatlas
DR ) ~ | X
hqﬂmmmiiﬂﬂa@mmqﬂuwuma



