
Introduction

As a highly contagious infectious illness, tuberculosis 
(TB) poses serious risks to the general public. It is pro-
jected that in 2013, 9.0 million individuals were diag-
nosed with tuberculosis and 1.5 million people died 
from the illness; of these deaths, 360,000 were HIV-

1,2
positive.  Pakistan has the fifth highest rate of tuber-
culosis in the world with a yearly increase of almost 0.5 
to 0.6 million new cases, Pakistan has a TB prevalence 

3rate of 264/100,000.

Isolating Mycobacterium tuberculosis (MTB) may be 
time consuming, so only about a third of individuals 

4,5with active PTB will have a positive sputum smear.  

Smears of expectorated sputum are stained to look for 
Acid Fast bacilli, which are used to make an early diag-
nosis of pulmonary tuberculosis (PTB). Even in well-
equipped facilities, the positive yield of sputum smear 
remains between 30 and 70% in clinically and radio-

6,7logically suspected cases of PTB.  Reduced morbidity 
and mortality from PTB may be achieved with early 
and prompt diagnosis. When acid fast bacilli are cultured 
from sputum, the findings don't come back for 6-8 
weeks, delaying both diagnosis and therapy. There is not 

7yet a serological test that can quickly diagnose PTB.

Although clinical and radiological data are used most 
often in the diagnosis and treatment of sputum smear-
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negative PTB, around 20% of PTB patients are entirely 
asymptomatic, whereas 42%-86% of PTB patients 
may be symptomatic. Sputum smear-negative TB is 
characterized by abnormal or unusual chest x-ray results. 
Previous PTB infection may lead to a significant false 
positive rate for chest x-rays in countries with an inter-

8,9mediate or high TB prevalence, such as Pakistan.

In smear-negative pulmonary tuberculosis (PTB) patients, 
fiberoptic bronchoscopy (FOB) has been tested for 
early diagnosis. It would be easier to diagnose tuber-
culosis (TB) in such individuals if they have undergone 
FOB. Collecting bronchial secretions and washings 
from a potential anatomical region through FOB is a 
study. Jacomelli M. et al. showed that AFB smears made 
from FOB washings had a 19% sensitivity and a 96% 

10specificity.  The diagnostic yield of FOB samples was 
11shown to be 85% by Soto et al.  As Khara et al. shown, 

55% of smear-negative PTB patients may be diagnosed 
12with illness using FOB.  

The purpose of this research is to determine the diag-
nostic yield of fiberoptic bronchoscopy for sputum-
negative pulmonary TB. Our findings will aid in the 
confirmation of PTB diagnoses and the prevention of 
the inappropriate use of anti-tuberculosis drugs. Previous 
studies have been conducted on Indian and Western 
population, so this study is planned to be conducted on 
local patients of sputum smear negative pulmonary 
tuberculosis. Therefore aim of this study is to assess 
the diagnostic efficacy of fiberoptic bronchoscopy in 
identifying Smear-negative pulmonary TB.

Methods

This cross-sectional study was carried out at Institute 
of TB & Chest Medicine, King Edward Medical Uni-
versity / Mayo Hospital Lahore in six months i.e. from 
15th July 2024 to 15th January 2025. Sample size of 
80 cases was statistically calculated using 85% of diag-

11nostic yield of fiberoptic bronchoscopy  for the detec-
tion of AFB on Bronchial washings smear in patients 
of sputum smear negative PTB. Non probability, conse-
cutive sampling technique was used to select study 
subjects. All male and female aged 16 years and above, 
with two sputum smears negative for AFB diagnosed 
during last 1 month were included. Smear negative 
pulmonary tuberculosis was labeled as a case with no 
AFB detected via smears (Ziehl Neelson staining) in 
two consecutive sputum samples and Chest radiograph 
suggestive of pulmonary tuberculosis (consolidation, 
cavitation or military shadowing any one of these). 
Patients with bleeding diathesis (platelet <20,000/ 
microL) or severe dyspnea (Spo2<92%), history of 
myocardial infarction or arrhythmia, history of anti-
tubercular treatment (ATT) for >1 month, HIV-positive 
were excluded. 

After receiving clearance from the hospital's ethical 
committee (IRB letter No. 468/RC/KEMU Dated 13-
07-2024), the outpatient clinic's department of chest 
medicine recruited 80 patients who met the study's 
selection criteria. After taking consent from the patients, 
their personal information (name, age, gender, and 
duration of symptoms) and written informed permission 
were collected on a proforma before the FOB procedure 
began. After that, no eating or drinking was allowed 
for six hours before procedure. Local anesthesia 2% 
& 4% lignocaine solution was used during the FOB 
procedure. A bronchoscope of the BF type from Olympus 
was utilized. The bronchi were washed by injecting 
0.9% isotonic saline via the FOB's internal channel and 
then sucking it up into a mucous collector chamber with 
the use of a suction tube. Each washing required the 
addition of 15-30 ml of fluid, and only around 1/4 to 
1/2 of this amount was recovered in the suction trap. 
Successful recovery was defined as up to one-quarter 
of the initial dose administered. The bronchial washings 
were sent for AFB staining (Ziehl Neelson) to the lab of 
the hospital for confirmation of presence or absence 
of Mycobacteria Tuberculosis. Bronchial washing smear 
was considered positive if 1-9 AFB/HPF are seen on 
direct microscopy. All the results were confirmed 
through expert microbiologist. All this information 
was collected on pre-structured proforma. Data was 
entered and analyzed through SPSS version 21. Diag-
nostic yield was presented as frequency and percentage.

Results

Gender distribution of patients showed that there were 
39(48.8%) male and 41(51.3%) female patients. As 
per AFB smear test results 46(57.5%) patients were 
positive while 34 (42.5%) were negative. FOB washing 
smear detects AFB in 46(57.5%) patients while in 34 
(42.5%) it was negative. (Table-1)

Patients with positive AFB on FOB washing smear 
among them 17(37%) were in the age group 16-32 
years, 12(26.1%) patients were in the age group 33-48 
years and 17(37%) patients were in the age group 49-
60 years. No statistically significant association was 
seen between ages for positive AFB cases on FOB 
washing smear i.e. p-value= 0.988. Among male patients, 
FOB had diagnostic yield of 23 (50%) while among 
females, FOB had diagnostic yield of 23 (50%). No 
statistically significant association was seen between 
gender for positive AFB cases on FOB washing smear 
i.e. p-value= 0.796. In patients who had duration of 
symptoms, 7-14 days, diagnostic yield of FOB was 13 
(28.3%), with duration of symptoms 15-21 days, diag-
nostic yield of FOB was 15 (32.6%), with duration of 
symptoms 22-30 days, diagnostic yield of FOB was 18 
(39.1%). Duration of symptoms was not significantly 
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associated with positive AFB cases on FOB washing 
smear i.e. p-value= 0.214. (Table-2)

Discussion

Despite the fact that the tubercle bacilli were discovered 
over a century ago and that much has been learned 
about TB since then, the illness remains a significant 
threat to human health, especially in underdeveloped 
regions of the world. The finding of AFB in sputum 
samples is the gold standard for PTB diagnosis. When 
it comes to diagnosing PTB, sputum microscopy is a 
low-cost and highly specific option. It is a crucial part 
of the World Health Organization's (WHO) short-course 
plan for directly monitored therapy.

However, Sputum smear results are not always definitive. 
Upwards of 22% to 61% of SSN-PTB patients are 
characterized by a smear-negative, culture-positive 

13condition . In the case of smear-negative pulmonary 
TB, bronchoscopy is a crucial diagnostic tool. For smear-
negative PTB patients, FOB has been tested as a fast 
diagnostic method. It would be easier to diagnose TB in 
such individuals if they have FOB. Collecting bronchial 
secretions and washings from a potential anatomical 
region through FOB is a study.

The diagnostic yield of FOB in this research was 57.5% 
for the discovery of positive patients in Smear-negative 

PTB. Patients aged 16–32 years and those aged 49–60 
years had the best diagnostic yield (37%). However, 
in patients aged 33–48, diagnostic yield was just 26.1%. 
Fifty percent of male and female patients were correctly 
diagnosed with FOB. The more time passes after symp-
toms began, the higher the diagnostic yield of FOB. 
The diagnostic yield of FOB was not substantially influ-
enced by patient age, gender, or illness duration.

Among sputum-negative pulmonary tuberculosis sus-
pects, the overall yield of FOB in diagnosing active PTB 
ranges substantially from 35.7% to 95%, depending on 

1,14the study . The yield of FOB in this investigation for 
diagnosing active PTB among smear-sputum-negative 
pulmonary tuberculosis suspects is between the pre-
viously described range reported in the literature. 
Jacomelli M. et al. showed that AFB smears made from 
FOB washings had a 19% sensitivity and a 96% speci-

10
ficity.  The diagnostic yield of FOB samples was shown 

11to be 85% by Soto et al.  In smear-negative PTB patients, 
Khara et al. found that the overall diagnostic yield of 

12FOB was 55%.  

Foos et al. discovered that the yield of diagnosing PTB 
15

using FOB was 27%.  A further prospective research 
by Conde in Brazil found that the FOB was positive for 

16
PTB in 56% of cases.  When compared to the diag-
nostic yield given by Foos and Conde, FOB performed 
substantially better. In his study, Indian researcher 
Sameer Singhal found that altogether, only 35.7% (15/42) 
of patients who had bronchoscopic procedures for TB 

17
were correctly diagnosed.  Nonetheless, Sameer Singhal 
found a somewhat lower diagnostic yield for FOB than 
was seen in this investigation. However, this discordance 
is a consequence of the number of patients treated and 
the diversity of study populations.

Bronchoscopy might be difficult to implement in high 
TB incidence areas because of the lack of available 
resources. Additional studies on the viability and cost-
effectiveness of bronchoscopy for TB diagnosis in 
resource-limited settings are required before it can be 
recommended as an effective method. However, at 
tertiary care facilities in high TB incidence regions, 
bronchoscopic procedures should be conducted when 
other diagnosis, such as malignancy, foreign body, etc., 
must be checked out. If a patient is suspected of having 
tuberculosis but a sputum smear is negative or the patient 
is unable to produce sputum, then flexible broncho-
scopy may play a significant role in making the diagnosis.

Conclusion

This study's findings imply that bronchoscopy is a reli-
able and effective tool to quickly & effectively obtain 
bronchial samples for microscopy in sputum smear 
negative patients for diagnosing PTB. In patients without 
sputum production / expectoration, it may also help a 
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Table 2:  Comparison of diagnostic yield stratified 
for effect modifiers

Variable

Diagnostic Yield

TotalYes

n (%)

No

n (%)

Age 16-32 17(37) 12(35.3) 29

33-48 12(26.1) 9(26.5) 21

49-60 17(37) 13(38.2) 30

Gender Male 23(50) 16(47.1) 39

Female 23(50) 18(52.9) 41

Duration 
of
symptoms

7-14 days 13(28.3) 16(47.1) 29

15-21 days 15(32.6) 9(26.5) 24

22-30 days 18(39.1) 9(26.5) 27

Table 1:  Frequency distribution of Gender, AFB 
smear and Diagnostic Yield (N=80)

Characteristics n (%)

Age (years) Mean ± SD 38.64 ± 14.56

Gender Male 39 (48.8)

Female 41 (51.3)

AFB
Smear

Positive 46 (57.5)

Negative 34 (42.5)

Diagnos
tic Yield

Yes 46 (57.5)

No 34 (42.5)



quick and accurate diagnosis of PTB.

Ethical Approval: The IRB/EC approved this study 
via letter no. IMBB/BBBC/22/271 dated February 4, 
2022.

Conflict of Interest:   None 

Funding Source:    None   

Authors’ Contribution

AWG: Conception. 

BM, AH: Design of the work.

AJ, MN, FK: Data acquisition, analysis, or interpre-
tation. 

BM, AJ, MN, FK, NS: Draft the work. 

AWG, AH: Review critically for important intellectual 
content. 

All authors approve the version to be published.

All authors agree to be accountable for all aspects of 
the work.

References

1. Oppong JR. Globalization of communicable diseases. 
International encyclopedia of human geography. 2020: 
223.

2. Heffernan C, Haworth-Brockman M, Plourde P, Wong 
T, Ferrara G, Long R. Chapter 15: Monitoring tuber-
culosis program performance. Canadian Journal of 
Respiratory, Critical Care, and Sleep Med. 2022; 6(sup1): 
229-41.

3. Khan MA, Bilal W, Asim H, Rahmat ZS, Essar MY, 
Ahmad S. MDR-TB in Pakistan: Challenges, efforts, 
and recommendations. Ann Med surg. (2012). 2022; 
79: 104009.

4. World Health Organization. A situational analysis of 
programmatic management of TB preventive treatment 
in the WHO South-East Asia Region 2020 [cited 2025]. 
Available from: https://apps.who.int/iris/bitstream/ 
handle/10665/337381/9789290228059-eng.PDF.

5. Boah M, Adampah T, Jin B, Wang W, Wang K. Trend of 
tuberculosis case notifications and their determinants 
in Africa and South-East Asia during 2000–2018: a 
longitudinal analysis of national data from 58 countries. 
Infect Dis. 2020;52(8):538-46.

6. Rakha MA, Ali A, Hassan W, Al-Anbay E. GeneXpert 
analysis of bronchoalveolar lavage (BAL) samples: 
promising diagnostic modality in patients with smear-
negative pulmonary tuberculosis. Egypt J Bronchol. 
2022;16(1):68.

7. Kumar MA, Rao HN, Kumar KS. A study on role of 
fibre optic bronchoscopy in sputum smear negative 
pulmonary tuberculosis. Eu J Mol Clin Med. 2022; 9(3): 
5551-60.

8. Shin JA, Chang YS, Kim TH, Kim HJ, Ahn CM, Byun 
MK. Fiberoptic bronchoscopy for the rapid diagnosis 
of smear-negative pulmonary tuberculosis. BMC Infect 
Dis. 2012;12:1-7.

9. Tozkoparan E, Deniz O, Ciftci F, Bozkanat E, Bicak M, 
Mutlu H, et al. The roles of HRCT and clinical para-
meters in assessing activity of suspected smear negative 
pulmonary tuberculosis. Arch Med Res. 2005; 36(2): 
166-70.

10. Jacomelli M, Silva PRAA, Rodrigues AJ, Demarzo 
SE, Seicento M, Figueiredo VR. Bronchoscopy for the 
diagnosis of pulmonary tuberculosis in patients with 
negative sputum smear microscopy results. J Bras 
Pneumol. 2012;38:167-73.

11. Soto A, Acurio V, Solari L, Van der Stuyft P. Incremental 
yield of bronchial washing for diagnosing smear-nega-
tive pulmonary tuberculosis. Revis Saúde Públ. 2013; 
47:813-6.

12. Khara NV, Kshatriya RM, Vala DH, Prajapati DN, 
Paliwal RP, Patel SN. Diagnostic yield of fiberoptic 
bronchoscopy (FOB) in three common lung conditions 
at a rural teaching hospital. Nat J Med Res. 2013; 3(04): 
392-5.

13. Wagh P, Rajpurohit R, Ali S, Adwani S, Kadukar J, 
Aurangabadkar G. Cartridge-Based Nucleic Acid 
Amplification Test: An Early Tool for the Diagnosis 
of Sputum Smear-Negative Pulmonary Tuberculosis. 
J Datta Meghe Inst Med Sci Uni. 2022;17(3):557-62.

14. Freund O, Hadad Y, Lagziel T, Friedman Regev I, 
Kleinhendler E, Unterman A, et al. The Added Value of 
Bronchoalveolar Lavage for Pulmonary Tuberculosis 
Diagnosis in High-Risk Hospitalized Patients with 
Negative Sputum Samples. Adv Resp Med. 2023; 
92(1): 15-24.

15. Patuto N. Diagnostic yield of flexible bronchoscopy in 
current clinical practice. Swiss Med weekly. 2006; 
136(0910):155-9.

16. Conde MB, Soares SL, Mello FC, Rezende VM, Almeida 
LL, Reingold AL, et al. Comparison of sputum induction 
with fiberoptic bronchoscopy in the diagnosis of tuber-
culosis: experience at an acquired immune deficiency 
syndrome reference center in Rio de Janeiro, Brazil. 
Am J Resp Crit Care Med. 2000;162(6):2238-40.

17. Singhal S, Gaidhane AM, Khatib N, Hrivastava T, 
Diwan S, Mahajan S, et al. Use of flexible bronchoscopy 
for rapid diagnosis of suspected tubercular cases in 
rural India. J Infect Devel Count. 2009;3(11):860-4.

J Pak Soc Intern Med

Page -41Vol. 07, Issue 01 January - March 2026


	Page 42
	Page 43
	Page 44
	Page 45

