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Background: Tuberculosis (TB) is a major infectious disease worldwide; there has been a significant 
increase in the number of elderly patients with TB, largely contributing to TB-related mortality. Although 
endobronchial tuberculosis (EBTB) is a unique form of pulmonary TB, available data on the clinical 
characteristics and drug susceptibility (DST) patterns of patients with EBTB are scarce. 
Methods: We evaluated the clinical characteristics of patients with EBTB in South Korea and the culture-
based DST patterns of EBTB. Further, the DST patterns were compared between elderly (≥65 years) and 
young (<65 years) patients. We retrospectively reviewed data of patients with EBTB who had the results of 
DST and were diagnosed between January 2013 and December 2019 at a tertiary referral hospital in South 
Korea. Phenotypic DST of 15 first-line and second-line anti-TB drugs was performed using Mycobacterium 
tuberculosis isolates prior to treatment.
Results: Of the 230 patients with EBTB, 69% were in elderly patients (≥65 years). Any-resistance occurred 
in 24 patients (10.4%), while multi-drug resistance (MDR) and extensive drug resistance (XDR) were 
observed in six patients (2.6%). Compared to that of the elderly treatment-naïve patients, previously treated 
elderly patients had a significantly higher proportion of resistance to rifampin (14.3% vs. 2.2%; P=0.031), 
ethambutol (9.5% vs. 0.7%; P=0.046), and pyrazinamide (9.5% vs. 0.7%; P=0.046). Further, MDR/XDR was 
observed more frequently in the previously treated elderly patients than that in the treatment-naïve elderly 
patients (14.3% vs. 1.4%; P=0.017). A relatively small number of drug-resistant cases (5.6%) were observed 
in young patients. 
Conclusions: Elderly EBTB patients with previous Anti-tuberculous medications had a significantly 
higher proportion of drug-resistant TB. These patients should be carefully assessed using DST analysis 
before treatment.
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Introduction

Tuberculosis (TB) remains a major health problem 
worldwide because it is one of the leading causes of death 
and is second only to coronavirus disease 2019 (COVID-19) 
as a leading cause of death from a single infectious agent (1). 
There were estimated 1.4 million deaths worldwide, and an 
estimated 9.9 million people had TB in 2020 (1). Previously, 
South Korea had a high TB burden, with a high mortality 
rate related to TB (2). Although South Korea is now a 
country with an intermediate TB burden with an incidence 
of 39 cases per 100,000 people in 2020 due to various TB 
control programs (3), the incidence of TB remains the 
highest among countries of the Organization for Economic 
Cooperation and Development (2,4). In particular, the 
incidence of TB among the elderly population has been 
increasing over the past 10 years. Because South Korea is 
one of the fastest-aging countries (5), the elderly population 
accounts for 42% of all TB cases and 82% of TB-related 
deaths in South Korea (2).

Of the diverse tuberculous infections, endobronchial 
tuberculosis (EBTB) is defined as a particular form of 
TB infection of the tracheobronchial tree and shows 
several different clinical characteristics of TB that occurs 
in the lung parenchyma (6,7). Initially, EBTB can be 
mistakenly considered bronchitis, bronchial asthma, or lung 
malignancy because of non-specific symptoms, including 
cough, haemoptysis, fever, and dyspnoea, which may lead to 
exposure to antibiotics such as fluoroquinolone (FQ) prior 
to accurate diagnosis through bronchoscopic examination. 
Further, during EBTB, bronchial stenosis and future lung 

damage can occur as serious complications, despite anti-
TB chemotherapy. Compared to pulmonary TB, EBTB is 
known to have a predilection for young females. However, 
data on recent clinical characteristics of patients with EBTB 
are scarce.

Despite significant progress against TB in recent years, 
some TB patients have received inappropriate management 
owing to insufficient information regarding drug 
susceptibility testing (DST) results (8-11). Inadequate drug 
regimen due to delay or failure to detect drug resistance 
can lead to an increased TB-related mortality rate and is a 
major obstacle in controlling TB (8,9). Although the World 
Health Organization recommends drug regimens guided 
by DST results (11), data on the DST profile of EBTB are 
poorly described. Only two previous reports described the 
DST results of EBTB; one involved only a small number 
of patients, while the other study performed molecular 
DST (12,13). Hence, availability of data on the EBTB DST 
patterns is limited. 

Here, this study aimed to elucidate the clinical 
characteristics of patients with EBTB and evaluate the 
culture-based DST patterns of EBTB. The DST patterns 
were compared between patients older and younger 
than 65 years of age. We present the following article in 
accordance with the STROBE reporting checklist (available 
at https://apm.amegroups.com/article/view/10.21037/apm-
22-1218/rc).

Methods

Study population

We retrospectively evaluated patients diagnosed with EBTB 
at a tertiary referral hospital between January 2013 and 
December 2019 at the Wonju Severance Christian Hospital 
(Wonju, South Korea). EBTB was defined as follows: 
(I) typical bronchoscopic findings, (II) histopathological 
evidence of inflammation, and (III) microbiological 
detection of TB using endobronchial biopsy specimen or 
bronchial washing fluid (6,7). During the study period,  
239 patients were diagnosed with EBTB, and patients 
younger than 20 years (n=3) and those who had no DST 
data (n=6) were excluded. Finally, 230 patients with EBTB 
were analysed.

The study was conducted following the Declaration of 
Helsinki (as revised in 2013). This study was approved by 
the Institutional Review Board for Human Research of the 
Yonsei University Wonju Severance Christian Hospital (No. 
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CR-319156). The requirement for informed consent was 
waived owing to the retrospective nature of the study.

Bronchoscopic procedures

All bronchoscopy procedures were performed by attending 
physicians during EBTB diagnosis. All procedures 
were performed transnasally or transorally under local 
anaesthesia. Midazolam (0.07 mg/kg) was delivered 
intravenously when needed to achieve adequate sedation 
prior to the procedure. In all patients, complete airway 
inspection was performed, and bronchial washing and 
biopsy were performed for suspected endobronchial lesions.

The EBTB site involved was classified as the trachea, 
main bronchus, right bronchus intermedius (RBI), or 
lobar bronchus. EBTB with two or more bronchial levels 
involved was defined as multiple-level involvement, which 
was described separately for each lesion. The subtype of 
cases with two or more endobronchial involvement was 
classified according to the main lesion site. Bronchoscopic 
findings were classified into the following subtypes: actively 
caseating, edematous-hyperaemic, fibrostenotic, tumorous, 
granular, ulcerative, and non-specific bronchitis (12).

Microbiologic, histopathologic, and radiologic evaluation

All bronchial washing fluid specimens were stained using 
the Ziehl-Neelsen method for the examination of acid-
fast bacilli (AFB) on smears and cultured using both solid 
(3% Ogawa medium; Korean Institute of Tuberculosis, 
Cheongju, Korea) and liquid (BACTEC 960 Mycobacterial 
Growth Indicator Tube; Becton Dickinson, Sparks, MD, 
USA) media (14). Positive AFB stains were described as 1+ 
to 4+ (1+, 1–9 AFB/100 fields; 2+, 1–9 AFB/10 fields; 3+, 
1–9 AFB/field; and 4+, >9 AFB/field) (14,15).

The bronchoscopic biopsy specimen was evaluated by a 
pathologist using microscopy. The histopathologic findings 
were chronic granulomatous inflammation, acute or chronic 
inflammation, erosion, ulcer, or caseous necrosis (16,17).

Chest radiography and computed tomography (CT) were 
performed prior to bronchoscopy evaluation and cavitary 
and involved lesions were evaluated in all patients.

DST and definitions

TB isolates from bronchial washing fluid or endobronchial 
biopsy samples obtained prior to treatment were sent to the 
Korean Institute of Tuberculosis (Cheongju, South Korea), 

a supranational TB reference laboratory. Phenotypic DST 
was performed using the absolute concentration method 
with Lowenstein-Jensen medium (18). The drugs tested for 
resistance and their critical concentrations were as follows: 
isoniazid (INH) 0.2 and 1.0 μg/mL, rifampicin (RFP)  
40 μg/mL, ethambutol (EMB) 2.0 μg/mL, rifabutin (RBT) 
20 μg/mL, streptomycin (SM) 10 μg/mL, amikacin (AMK) 
40 μg/mL, kanamycin (KM) 40 μg/mL, capreomycin (CAP) 
40 μg/mL, ofloxacin (OFL) 2.0 μg/mL, levofloxacin (LFX) 
2.0 μg/mL, moxifloxacin (MFX) 2.0 μg/mL, prothionamide 
(PTH) 40 μg/mL, cycloserine (CS) 30 μg/mL, and para-
aminosalicylic acid (PAS) 1.0 μg/mL. The susceptibility 
to pyrazinamide (PZA) was determined using the 
pyrazinamidase test (15,18).

TB isolates were classified as all-susceptible if they 
were susceptible to all the drugs tested. Drug resistance 
was defined as the resistance to one or more drugs. Mono-
resistance was defined as resistance to only one drug and 
susceptibility to others. Poly-drug resistance was defined as 
resistance to multiple drugs, including either INH or RFP, 
but not both INH and RFP (19). Multidrug resistant TB 
(MDR-TB) refers to TB isolates resistant to at least two 
key first-line anti-TB drugs: INH and RFP. Extensively 
drug-resistant TB (XDR-TB) is defined as MDR-TB plus 
resistance to at least one of the FQ and one of the second-
line injectable agents (KM, AMK, and CAP) used in MDR-
TB treatment regimens (20).

Statistical analysis

Descriptive analyses were conducted in this study. Data 
are presented as the median with interquartile range (IQR) 
for continuous variables or as the number of patients with 
percentages of the total for categorical variables. Categorical 
data were compared using Pearson’s chi-square test or 
Fisher’s exact test, as appropriate, and a two-sided P value 
<0.05 was considered to indicate statistical significance. 
All analyses were performed using IBM SPSS Statistics for 
Windows, version 23.0 (IBM Co., Chicago, IL, USA).

Results

Baseline characteristics and incidence of EBTB

The clinical characteristics of 230 patients with EBTB are 
presented in Table 1. The median age was 74.0 years (IQR, 
59.0–80.0 years) and the proportion of female patients 
was 65.2% (150/230). Of 230 patients, 34 (14.8%) had a 
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Table 1 Baseline characteristics of the patients with EBTB

Characteristic Total (N=230)

Age, years 74 [59–80]

Sex, female 150 (65.2)

Body mass index, kg/m2 21.4 (19.7–23.6)

Smoking history

Never-smoker 161 (70.0)

History of previous TB treatment 34 (14.8)

Comorbidities

Diabetes 49 (21.3)

Chronic liver disease 9 (3.9)

Chronic kidney disease 8 (3.5)

Respiratory symptoms*

Cough or sputum 145 (63.0)

Dyspnea on exertion 42 (18.3)

Haemoptysis 11 (4.8)

Asymptomatic 61 (26.5)

AFB stain of bronchial washing fluid†

0 71 (30.9)

1+ 75 (32.6)

2+ 43 (18.7)

3+ 29 (12.6)

4+ 12 (5.2)

Values are presented as median (interquartile range) or count 
(percentage). *, cases are duplicated; †, positive AFB stains 
were described as 1+ to 4+ (1+, 1–9 AFB/100 fields; 2+, 1–9 
AFB/10 fields; 3+, 1–9 AFB/field; and 4+, >9 AFB/field). EBTB, 
endobronchial tuberculosis; TB, tuberculosis; AFB, acid-fast 
bacilli.

Figure 1 Annual number of EBTB cases among patients diagnosed 
with pulmonary tuberculosis. BFS, bronchoscopy; EBTB, 
endobronchial tuberculois.

history of previous TB treatment, and the most common 
comorbidity was diabetes (21.3%, n=49), followed by 
chronic liver disease (3.9%, n=9), and chronic kidney 
disease (3.5%, n=8).

Respiratory symptoms, including cough or sputum 
(63.0%, 145/230),  dyspnea (18.3%, 42/230),  and 
haemoptysis (4.8%, 11/230), were observed in patients 
with EBTB, while 61 patients (26.5%) did not have any 
respiratory symptoms. Of the 230 patients, 159 (69.1%) had 
a positive AFB smear of bronchial washing fluid. Smears 1+ 
and 4+ were observed in 75 (32.6%) and 12 (5.2%) patients, 
respectively. Pulmonary parenchymal tuberculosis was 
combined in 191 (83.0%) EBTB patients.

The annual number of EBTB cases is shown in 
Figure 1. Between January 2013 and December 2019, 
2,704 patients were diagnosed with pulmonary TB, and 
bronchoscopic evaluation was conducted in 1,696 patients 
(62.7%). Overall, patients diagnosed with EBTB were 
14.1% (239/1,696) and 8.8% (239/2,704) of patients with 
pulmonary TB who underwent bronchoscopic evaluation 
and those newly diagnosed with pulmonary TB during the 
study period, respectively. There were no complications 
related to bronchoscopy procedure.

Bronchoscopic and radiologic features

Bronchoscopic and radiological findings are summarised 
in Table 2. The most common subtype of bronchoscopic 
findings was active caseating (54.4%, 125/230), followed 
by edematous-hyperaemic (16.1%, 37/230), fibrostenotic 
(14.8%, 34/230), non-specific bronchitis (7.8%, 18/230), 
ulcerative (3.9%, 9/230), tumorous (1.7%, 4/230), and 
granular (1.3%, 3/230). Chest CT scans were obtained from 
222 (97%) patients and cavitary lesions were observed in 
13.5% (30/222).

Drug susceptibility profiles

The results of DST are presented in Table 3. The rate of 
resistance to any anti-TB drug was 10.4% (24/230). The 
proportion of any-drug resistance was higher in elderly 
patients (≥65 years) (12.5%, 20/159) than that in young 
patients (<65 years) (5.6%, 4/71). 

Resistance to INH occurred most frequently (n=17, 
7.4%), followed by SM (n=8, 3.5%) and LFX (n=6, 2.6%). 

2013 2014 2015 2016 2017 2018 2019

500

400

300

200

100

0

N
um

be
r 

of
 c

as
es 392

295

417

285

388

254

407

248

404

223

374

209

322

182

25262541334634

Total
BFS
EBTB



Annals of Palliative Medicine, Vol 12, No 3 May 2023 491

© Annals of Palliative Medicine. All rights reserved.   Ann Palliat Med 2023;12(3):487-495 | https://dx.doi.org/10.21037/apm-22-1218

Among elderly patients, the resistance rate to RFP was 
significantly higher in previously treated patients (14.3%, 
3/21) than that in treatment-naïve patients (2.2%, 3/138) 
(P=0.031). Resistance rates to EMB and PZA were also 
significantly higher in previously treated patients (9.5%, 
2/21) than that in treatment-naïve patients (0.7%, 
1/138) (P=0.046). Mono-resistance was observed in 11 of  
230 patients (4.8%), most of whom were treatment-naïve 
and elderly (n=8, 5.8%), and the rate of INH mono-
resistance was 2.2% (5/230). Poly-drug resistance was 
observed in 8 out of 230 patients (3.5%). MDR and 
XDR were identified in 5 (2.2%) and 1 (0.4%) patient, 
respectively. The proportion of MDR and XDR was 

significantly higher in previously treated elderly patients 
(14.3%, 3/21) than that in treatment-naïve elderly patients 
(1.4%, 2/138) (P=0.017).

Clinical characteristics of six patients with MDR- or XDR-
TB

The clinical features of the patients with TB (five MDR- 
and one XDR-TB) are presented in Table S1. Except 
one patient, all others were elderly (≥65 years) and the 
median age was 76.0 years. Of the six patients with 
MDR- or XDR-TB, four (66.6%) were females and three 
(50.0%) had previous history of TB treatment. Except one 
patient, all others had a positive AFB smear result. Of the  
six patients, two (33.3%) had cavitary lesions on CT scan, 
and bronchoscopic findings showed that four (66.6%) and 
the remaining two (33.3%) patients had EBTB involving the 
upper lobe bronchus and the main bronchus, respectively.

Discussion

In this study, we evaluated the clinical characteristics of 
EBTB patients and their drug susceptibility profile. Any-
resistance occurred in 24 patients (10.4%), and MDR or 
XDR occurred in 6 patients (2.6%). Previously treated 
elderly patients had a significantly higher proportion of 
resistance to RFP (14.3% vs. 2.2%), EMB (9.5% vs. 0.7%), 
and PZA (9.5% vs. 0.7%) than that of treatment-naïve 
patients. Further, MDR and XDR occurred more frequently 
in previously treated elderly patients (14.3%) than that in 
treatment-naïve patients (1.4%).

The clinical characteristics of patients with EBTB were 
comparable to those previously reported. The median age 
of patients with EBTB was relatively higher (74 years) than 
that reported in previous studies (48 years) (21). Regarding 
bronchoscopic findings, the most common type was the 
active caseating (54.4%) which was consistent with results 
from previous studies (12,21-23). However, Ozkaya et al.  
reported the most common type as the edematous 
hyperaemic subtype (24). Differences in demographic, racial, 
and geographic characteristics could affect the differences in 
common types of bronchoscopic findings (25,26).

Although EBTB was known to have a predilection for 
young women previously, this study showed that EBTB 
occurred commonly in elderly patients (16,22). In South 
Korea, TB was a major infectious disease in the 1940s, and 
its incidence was high until 2016 (2,27). By the time the 

Table 2 Bronchoscopic, radiologic, and laboratory findings of 
patients with EBTB

Characteristic Total (N=230)

Bronchoscopic finding

Actively caseating type 125 (54.4)

Edematous-hyperaemic type 37 (16.1)

Fibrostenotic type 34 (14.8)

Non-specific bronchitis type 18 (7.8)

Ulcerative type 9 (3.9)

Tumorous type 4 (1.7)

Granular type 3 (1.3)

Bronchoscopic evaluation-site involved*

Vocal cord 3 (1.3)

Trachea 10 (4.3)

Right main bronchus 11 (4.8)

Right bronchus intermedius 13 (5.7)

Right upper lobe bronchus 68 (30.0)

Right middle lobe bronchus 48 (20.9)

Right lower lobe bronchus 20 (8.7)

Left main bronchus 21 (9.1)

Left upper lobe bronchus 47 (20.4)

Left lower lobe bronchus 27 (11.7)

Cavitary lesion in CT image‡ 30 (13.0)

Values are presented as count (percentage). *, EBTB with 
multiple-level involvement was counted for each involvement. 
‡, data were obtained from 222 of 230 patients. EBTB, 
endobronchial tuberculosis; CT, computed tomography.

https://cdn.amegroups.cn/static/public/APM-22-1218-supplementary.pdf
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Table 3 Drug susceptibility testing patterns of Mycobacterium tuberculosis isolated from patients with EBTB

Category
Total 

(N=230)

Age ≥65 (n=159) Age <65 (n=71)

Previously treated 
(n=21)

Treatment-naïve 
(n=138)

Previously treated 
(n=13)

Treatment-naïve 
(n=58)

Any resistance 24 (10.4) 4 (19.0) 16 (11.6) 1 (7.7) 3 (5.2)

INH 17 (7.4) 4 (19.0) 11 (8.0) 1 (7.7) 1 (1.7)

RFP 7 (3.0) 3 (14.3)* 3 (2.2) 0 1 (1.7)

EMB 3 (1.3) 2 (9.5)** 1 (0.7) 0 0

PZA 3 (1.3) 2 (9.5)** 1 (0.7) 0 0

SM 8 (3.5) 2 (9.5) 4 (2.9) 0 2 (3.4)

LFX 6 (2.6) 1 (4.8) 4 (2.9) 0 1 (1.7)

PTH 2 (0.9) 0 2 (1.4) 0 0

PAS 1 (0.4) 0 1 (0.7) 0 0

Mono-resistance 11 (4.8) 0 8 (5.8) 1 (7.7) 2 (3.4)

INH 5 (2.2) 0 4 (2.9) 1 (7.7) 0

RFP 1 (0.4) 0 1 (0.7)  0 0

LFX 3 (1.3) 0 2 (1.4) 0 1 (1.7)

SM 2 (0.9) 0 1 (0.7) 0 1 (1.7)

Poly-resistance 8 (3.5) 1 (4.8) 6 (4.3) 0 1 (1.7)

INH + SM only 4 (1.7) 1 (4.8) 2 (1.4) 0 1 (1.7)

INH + SM + EMB 1 (0.4) 0 1 (0.7) 0 0

INH + PTH only 1 (0.4) 0 1 (0.7) 0 0

INH + LFX + PTH 1 (0.4) 0 1 (0.7) 0 0

LFX + PAS 1 (0.4) 0 1 (0.7) 0 0

Multi-drug resistance or extensively  
drug-resistance

6 (2.6) 3 (14.3)*** 2 (1.4) 0 1 (1.7)

Multi-drug resistance 5 (2.2) 2 (9.5) 2 (1.4) 0 1 (1.7)

INH + RFP 2 (0.9) 1 (4.8) 1 (0.7) 0 0

INH + RFP + PZA 1 (0.4) 0 1 (0.7) 0 0

INH + RFP + EMB + PZA 1 (0.4) 1 (4.8) 0 0 0

INH + RFP + SM 1 (0.4) 0 0 0 1 (1.7)

Extensively drug-resistance: INH + RFP + 
EMB + PZA + LFX + SM

1 (0.4) 1 (4.8) 0 0 0

Values are presented as count (percentage). *, P=0.031; **, P=0.046; ***, P=0.017. EBTB, endobronchial tuberculosis; INH, isoniazid; RFP, 
rifampicin; EMB, ethambutol; PZA, pyrazinamide; SM, streptomycin; LFX, levofloxacin; PTH, prothionamide; PAS, para-aminosalicylic 
acid.
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development of anti-TB medication regimens (including 
full use of RFP) was completed in the 1980s (27-29), 
many patients treated prior to the 1980s were exposed 
to inadequate anti-TB regimens. Now, South Korea is 
one of the fastest ageing countries worldwide (5), and 
distribution of new and recurrent TB by age revealed the 
highest incidence in elderly patients (27,30). Moreover, 
TB among elderly patients accounts for approximately 
80% of TB-related deaths in South Korea (31). Regarding 
the DST results, elderly patients were more likely to have 
any-drug resistance than that of young patients (12.6% 
vs. 5.6%), regardless of their previous history of TB. 
Moreover, previously treated elderly patients had 10 times 
higher rate of MDR-/XDR-TB than that of treatment-
naïve elderly patients (14.3% vs. 1.4%). When compared 
with previous studies based on culture-confirmed TB and 
phenotypic DST results collected during approximately the 
same period (2010–2019 and 2015–2018) in South Korea, 
6.0% and 4.1% of TB cases, respectively, were MDR-TB 
(18,29). A similar trend was observed when analysing our 
results with respect to drug resistance. In contrast, the LFX 
resistance rate of EBTB was significantly higher than that 
in a previous study on pulmonary TB [2.6% (6/230) vs. 0.7% 
(38/5,221), P=0.0097] (31). This may be due to exposure 
to fluoroquinolones prior to an accurate diagnosis through 
bronchoscopic examination. To the best of our knowledge, 
this study showed the largest number of drug susceptibility 
patterns in EBTB.

This study had some limitations. First, because this 
study was performed retrospectively, all patients did not 
undergo bronchoscopic examinations which could cause 
an underestimation of the incidence of EBTB. Although 
the diagnostic evaluation did not proceed according to a 
uniform protocol in patients with suspected pulmonary TB, 
almost all study patients underwent CT and bronchoscopic 
evaluation with culture and biopsy. Further prospective 
studies with systematic evaluation of the incidence and 
prevalence of EBTB are warranted. Second, there was 
limited generalisability due to the single-center nature of 
the study. However, we evaluated a considerable number of 
EBTB cases compared to that reported in previous studies. 
Lastly, our study was conducted in a high-income country 
with an intermediate TB burden, which may limit the 
application of our results to other countries with differing 
incomes and TB burdens.

Conclusions

Elderly EBTB patients with a history of treatment for TB 
had a significantly higher proportion of drug-resistant TB 
and these patients should be carefully assessed using DST 
results.
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Supplementary

Table S1 Clinical characteristics of MDR- or XDR-EBTB patients

Age, 
years

Gender
History of TB 

treatment
AFB stain

Involved 
bronchus

Bronchoscopic finding
Cavitary 

lesion in CT
Drug resistance pattern: 

resistant to

P1 80 Male O 3+ LM Edematous-hyperaemic O INH, RFP

P2 74 Female X 1+ RUL Actively caseating X INH, RFP

P3 83 Female X 2+ LUL Ulcerative X INH, RFP, PZA

P4 74 Female O 0 RUL Non-specific bronchitis X INH, RFP, EMB, PZA

P5 48 Female X 3+ RM Tumorous O INH, RFP, SM

P6 78 Male O 2+ LUL Edematous-hyperaemic X INH, RFP, EMB, PZA, LFX, SM

P, patient; MDR, multidrug resistance tuberculosis, resistance to at least rifampicin and isoniazid; XDR, extensively drug-resistance MDR 
with additional resistance to a fluoroquinolone and second-line injectable agent; EBTB, endobronchial tuberculosis; AFB, acid-fast bacilli; 
LM, left main; RUL, right upper lobe; LUL, left upper lobe; RM, right main; CT, computed tomography; INH, isoniazid; RFP, rifampicin; 
EMB, ethambutol; PZA, pyrazinamide; SM, streptomycin; LFX, levofloxacin.
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