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Abstract

Background
Active pulmonary tuberculosis (TB) occasionally coexists with lung cancer. However, the clinical and
radiologic characteristics of this cooccurrence have not been fully evaluated.

Methods
Patients diagnosed with lung cancer and active pulmonary TB from January 2009 to December 2017 in
four hospitals of the Catholic University of Korea were retrospectively reviewed. The clinical
characteristics, including the TB diagnosis methods, lung cancer pathology, staging, initial radiographic
features, and survival were analyzed and compared to 575 lung cancer patients without active pulmonary
TB from the same hospitals.

Results
Forty-eight (0.48%) of the 9,936 lung cancer patients had active pulmonary TB con�rmed by positive
culture results or polymerase chain reaction analysis for M. tuberculosis at the time of the initial cancer
diagnosis. The majority of the patients (95.9%) had non-small cell lung cancer and 56.2% of the lung
cancers were located in the both upper lobes. In the initial computed tomography, the most frequent
�ndings were a mass-like lesion (79.2%) and separate nodules (75%). When compared to lung cancer
patients without TB, the body mass index (BMI) was lower (21.4 vs. 23.1, P = 0.001) in patients with TB.
Moreover, the lung cancer patients with TB had advanced clinical stages compared to patients without
TB; T3-4 (70.9% vs. 50.6%, P = 0.002), N2-3 (85.2% vs. 55.6%, P < 0.001); M1 (65.9% vs. 44.5%, P = 0.007).
Patients' age, histology, location, and the presence of epidermal growth factor receptor mutations were
not statistically different between the two groups. Interestingly, lung cancer with TB was associated with
lower mortality (hazard ratio = 0.35, 95% CI: 0.2 1– 0.60).

Conclusions
Rarely diagnosed concurrent active tuberculosis in lung cancer patients was associated with lower BMI
and advanced clinical stages. Active investigation of and treatment for active pulmonary TB in lung
cancer patients could improve patient outcomes.

Background
Globally, lung cancer is a leading cause of death, and active pulmonary tuberculosis (TB) is an important
comorbidity in lung cancer patients. Especially in South Korea, the annual incidence of TB was
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46/100,000 people in 2019 (1), which was considered an intermediate incidence country. Therefore, early
diagnosis and treatment of pulmonary TB are important.

The risk of pulmonary TB in patients with lung cancer was reported to be 5–6% (2) or 83/100,000 people
(incidence rate ratio = 9) in a recent meta-analysis (3). Adults with old pulmonary tuberculosis had an
elevated risk of lung cancer (hazard ratio (HR) = 3.24, 95% CI: 1.87–5.62) compared to the general
population without TB in a Korean National Cancer Incidence Database study (4). Interestingly, patients
with old TB lesions had a higher incidence of epidermal growth factor receptor (EGFR) mutations in
adenocarcinoma than those without (P = 0.018) (5). However, the impact of coexisting pulmonary TB on
the survival of lung cancer patients was controversial in previous studies. Based on a report published in
Turkey, there was no change in survival in 38 of 3,350 TB patients with concomitant lung cancer (6). A
paper from Taiwan showed that active TB was an independent predictor of better survival with an HR of
0.68 (95% CI: 0.48–0.97) (7). A study by Jian et al. based on a Chinese database reported that male lung
adenocarcinoma patients with coexisting pulmonary diseases including TB had an elevated risk of
mortality (8).

The diagnosis of pulmonary TB in patients suspected of lung cancer is di�cult because of the
similarities in signs, symptoms, and radiologic results, which may delay appropriate treatment (9–11). In
one report, the average delay in the diagnosis of lung cancer in patients with TB was 6–9 months (12). To
shorten this delay, it is important to know the differences in clinical and radiologic characteristics
between the patients with and without pulmonary TB when making a lung cancer diagnosis. We
previously experienced a case of TB reactivation suspected to be cancer progression during oral tyrosine
kinase inhibitor treatment in a patient diagnosed with non-small cell lung cancer (NSCLC) (13).
Concurrent pulmonary TB in lung cancer patients results in delays in scheduled chemotherapy, radiation,
or surgical intervention. However, there is a lack of clinical and radiologic evidence to differentiate active
pulmonary TB in patients during the lung cancer diagnosis process. To identify a way to rule out active
pulmonary TB in lung cancer patients, we performed a retrospective chart review of patients diagnosed
with lung cancer at four university hospitals. The clinical characteristics including the TB diagnosis
methods, lung cancer pathology, staging, and initial radiographic features were analyzed and compared
to those of lung cancer patients without active pulmonary TB from the same hospitals.

Methods

Data collection
Patients concurrently diagnosed with active TB were identi�ed based on the International Codes of
Disease 10th Edition Clinical Modi�cation (ICD-10-CM). We identi�ed patients diagnosed with lung cancer
in four hospitals (Seoul St. Marys’ Hospital, Eunpyeong St. Mary’s Hospital, Uijeongbu St. Marys’ Hospital,
and Bucheon St. Mary’s Hospital) of the Catholic University of Korea using ICD code C34, and pulmonary
TB using ICD codes A15 and A16 from January 2009 to December 2017. A retrospective chart review was
performed to select the patients diagnosed with active pulmonary TB within three months of the initial
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work-up for lung cancer prior to the start of cancer treatment. The diagnosis of active pulmonary TB was
determined by the results of acid-fast bacillus (AFB) culture, analysis of TB in sputum by polymerase
chain reaction (PCR) or bronchoscopic wash �uid samples, and pathology review of a percutaneous
needle biopsy or surgical specimen. Among 9,936 lung cancer patients, 61 were concurrently diagnosed
with pulmonary TB at the time of the initial lung cancer diagnosis, and 48 had positive TB cultures or TB
PCR results. Methods on TB diagnosis, lung cancer pathology including mutation status, stages, and
initial radiologic features of the chest computed tomography (CT) were collected. The radiology �ndings
of primary lung cancer were reviewed based on the CT results of radiology specialists, by two experienced
pulmonologists (HY Lee and CD Yeo) and decisions were reached by consensus. The location, size, and
characteristics of the tumor, the presence of calci�cation, cavitation, separate nodules, pleural effusion,
and mediastinal lymphadenopathy were assessed retrospectively. Metastatic lymphadenopathy was
de�ned as the short diameter of a lymph node ≥ 1 cm. Parenchymal lesions that were calci�ed or
demonstrated �brotic changes were considered old TB sequelae.

Registry data
To analyze the differences between the 48 lung cancer patients who had active pulmonary TB and the
patients without TB, we used the data from 575 lung cancer patients collected at the same hospital
during the same period. This study used the Catholic Medical Center (CMC) lung cancer registry
containing data from seven hospitals (Seoul St. Marys’ Hospital, Yeouido St. Mary’s Hospital, Eunpyeong
St. Mary’s Hospital, Uijeongbu St. Marys’ Hospital, Bucheon St. Mary’s Hospital, Incheon St. Mary’s
Hospital, and St. Vincent’s Hospital) in the capital region of South Korea. The CMC lung cancer registry
has been consecutively enrolling patients with lung cancer con�rmed by tissue biopsy since October
2014 and is currently ongoing (14–16). We analyzed data of the lung cancer patients without TB
diagnosed at Seoul, Eunpyeong, Bucheon, and Uijeongbu from January 2009 to December 2017. The
data included in the present analysis were obtained in August 2019. At the initial lung cancer diagnosis,
the demographic and clinical data including age, sex, smoking history, underlying diseases, and history of
pulmonary tuberculosis were collected. Clinical staging was performed using the 7th edition of the TNM
staging system, which was authorized by the American Joint Committee on Cancer (17). This study was
approved by the Clinical Research Ethics Committee of the Catholic Medical Center (approval number:
XC20RIDI0057P).

Statistical analysis
For continuous variables, the mean and standard deviation were calculated for normally distributed
variables, whereas the median and interquartile range (IQR: 25th – 75th ) were used for non-normally
distributed data. Proportions were used for categorical variables. Analysis of the differences between the
lung cancer patients with and without pulmonary TB was performed using the Student’s t-test for
continuous variables and the χ2 test or Fisher’s exact test for categorical variables. Odds ratios (ORs) and
their 95% con�dence intervals (CIs) were computed. All tests were two-sided, and a P-value < 0.05 was
taken to indicate statistical signi�cance. All statistical analyses were performed using the SPSS for
Windows software package (ver. 24.0; SPSS, Inc., Chicago, IL, USA).
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Results
Table 1 shows the baseline clinical characteristics of the 48 patients who had active pulmonary TB at the
time of the initial lung cancer diagnosis. The mean age was 71.3 ± 10.1 years, and 39 (81.3%) patients
were male with a mean body mass index (BMI) of 21.4 ± 2.9. There were 11 (25%) current smokers and
19 (39.6%) ex-smokers. Twelve (25%) patients had diabetes mellitus (DM) and eight (16.7%) had a
history of previous TB treatment. Three (6.3%) patients had combined silicosis in the lung and one (2.1%)
was gastrectomy status. The majority of the patients (73%) were diagnosed with active pulmonary TB
based on positive AFB cultures of the sputum or bronchoscopic wash �uid. Eleven patients had positive
TB PCR results in bronchoscopic wash �uid or sputum and two patients had both positive TB PCR results
and granulomatous in�ammation by pathology review in lung tissues. All these 13 patients were treated
with anti-TB medication. The most common pathologic types of lung cancer with concurrent active
pulmonary TB were squamous cell carcinoma (50%) and adenocarcinoma (43.8%). Although 45.8% of
the patients had not had EGFR mutation tests, about half of the tested patients (41.7%) did not have
EGFR mutations in their lung cancer tissue. During the 361.9 ± 431.8 days of follow up, 32 (66.7%) were
survived.
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Table 1
Baseline clinical characteristics of total 48 patients concurrently diagnosed lung

cancer and active pulmonary tuberculosis

  Mean ± SD or median (IQR)

No (%)

Age (yr) 71.3 ± 10.1

Male, n (%) 39 (81.3)

Body mass index (kg/m2) 21.4 ± 2.9

Serum albumin (g/dL) 3.6 ± 0.6

Smoking, n (%)

Current smoker

Ex-smoker

Never smoker

12 (25.0)

19 (39.6)

17 (35.4)

Underlying diseases, n (%)

Previous tuberculosis history

Diabetes mellitus

Silicosis

Gastrectomy history

HIV

8 (16.7)

12 (25.0)

3 (6.3)

1 (2.1)

0 (0)

Active pulmonary tuberculosis diagnosis, n (%)

Sputum culture positive

Bronchoscopic washing �uid culture positive

Sputum TB-PCR positive

Bronchoscopic washing �uid TB-PCR positive

Pathologic con�rm

14 (29.2)

21 (43.8)

5 (10.4)

6 (12.5)

2 (4.2)

HIV: human immunode�ciency virus

TB-PCR: tuberculosis-polymerase change reaction

EGFR: epidermal growth factor receptor
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  Mean ± SD or median (IQR)

No (%)

Lung cancer cell, n (%)

Adenocarcinoma

Squamous cell carcinoma

Small cell carcinoma

Adenosquamous carcinoma

Large cell carcinoma

21 (43.8)

24 (50)

2 (4.2)

1 (2.1)

0 (0)

EGFR mutation status

Positive

Negative

Not done

6 (12.5)

20 (41.7)

22 (45.8)

Total follow up duration (days)

Survived, n (%)

186 (66–493)

32 (66.7)

HIV: human immunode�ciency virus

TB-PCR: tuberculosis-polymerase change reaction

EGFR: epidermal growth factor receptor

Table 2 summarizes the initial staging and radiologic �ndings of the 48 patients in which active TB was
identi�ed during the lung cancer diagnosis process. Based on the 7th edition of lung cancer TNM staging
system (17), 29 (60%) of the patients were stage IV and 14 (29.2%) were stage III. Only 10% were stage I
or II. The clinical lymph node stages also showed that 25 (52.1%) patients had N3 and 16 (35.3%) had
N2. The most frequent tumor location was the left upper lobe (LUL). The initial CT �ndings showed that
19 (39.6%) patients had old TB lesions and 12 (25%) had pleural effusion. The most common �nding of
lung cancer was a mass (79.2%), separate nodules (75.0%), consolidation (27.1%), and cavitation
(14.6%). Only two (4.2%) showed ground-glass opacity.
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Table 2
Initial staging and radiologic �ndings of the lung cancer patients concurrently diagnosed lung cancer and

active pulmonary tuberculosis

  No (%)

Lung cancer initial stage, n (%)

I

II

III

IV

4 (8.3)

1 (2.1)

14 (29.2)

29 (60.4)

Clinical lymph node stage, n (%)

N0

N1

N2

N3

3 (8.3)

4 (8.3)

16 (33.3)

25 (52.1)

Lung cancer location, n (%)

RUL

RML

RLL

LUL

LLL

11 (22.9)

4 (8.3)

11 (22.9)

16 (33.3)

6 (12.5)

Lung cancer radiologic �nding, n (%)

Cavity

Mass

Consolidation

Ground glass opacity

Separate nodule

Pleural effusion

Old tuberculosis

7 (14.6)

38 (79.2)

13 (27.1)

2 (4.2)

36 (75.0)

12 (25.0)

19 (39.6)

RUL: right upper lobe, RML: right middle lobe, RLL: right lower lobe, LUL: left upper lobe, LLL: left lower
lobe.
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We compared the demographic and lung cancer characteristics between the patients with active
pulmonary TB and those without in Table 3. Age, sex, and previous pulmonary TB history were not
statistically different between the two groups. Interestingly, BMI was signi�cantly lower in the TB group
(21.4 ± 2.9 vs. 23.1 ± 3.2, P = 0.001). In the patients diagnosed with lung cancer, cell type, tumor location,
and EGFR mutation status were not statistically different. However, in the initial clinical staging, the
pulmonary TB group had more stage III or IV patients (P = 0.03) and also more T3-4 (OR = 2.38, 95% CI:
1.2–4.5), N2-3 (OR = 5.46, 95% CI: 2.3–13.1) and M1 disease (OR = 2.41, 95% CI: 1.3–4.6) than the non-
TB patients. During the follow-up periods (TB vs. non-TB: median 186 days vs. 421 days), the percentage
of patients who died was lower in the TB group than in the non-TB (TB vs. non-TB: 16 (33.3%) vs. 324
(56.4%), P < 0.002). In Kaplan-Meier survival analysis, there was no statistical signi�cance in overall
survival when strati�ed by pulmonary TB diagnosis (Fig. 1). However, the multivariate Cox proportional
hazards model revealed that the presence of TB at the initial diagnosis of lung cancer was associated
with lower mortality (HR = 0.35, 95% CI: 0.21–0.60) than without TB. In addition, male sex (HR = 2.41, 95%
CI: 1.77–3.27), old age (HR = 1.06, 95% CI: 1.05–1.08), lower BMI (HR = 0.93, 95% CI 0.90–0.97), T2 (HR = 
2.03, 95% CI 1.33–3.09), T3 (HR = 2.15, 95% CI: 1.38–3.35), T4 (HR = 2.69, 95% CI: 1.75–4.10), N2 (HR = 
2.01, 95% CI: 1.42–2.86), N3 (HR = 2.96, 95% CI: 2.04–4.05), and M1 (HR = 2.58, 95% CI: 1.99–3.35)
stages were independently associated with all-cause mortality in the lung cancer patients (Fig. 2).
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Table 3
Comparison of the lung cancer patients between concurrent diagnosed pulmonary tuberculosis (TB) or

not

  Pulmonary TB

(n = 48)

Non-TB

(n = 575)

Odds

ratio

95% CI P

Age (yr) 71.3 ± 10.1 68.1 ± 10.1     0.06

Male, n (%) 39 (81.3) 438 (76.2) 1.36 0.6–2.9 0.48

Body mass index (kg/m2) 21.4 ± 2.9 23.1 ± 3.2     0.001

Previous tuberculosis history 8 (16.7) 86 (19.4) 0.83 0.4–1.8 0.85

Lung cancer cell, n (%)

Adenocarcinoma

Squamous cell carcinoma

Small cell carcinoma

Adenosquamous carcinoma

Large cell carcinoma

21 (43.8)

24 (50.0)

2 (4.2)

1 (2.1)

0 (0)

280 (48.7)

189 (32.9)

79 (13.7)

4 (0.7)

6 (1.0)

    0.07

Lung cancer location, n (%)

RUL

RML

RLL

LUL

LLL

11 (22.9)

4 (8.3)

11 (22.9)

16 (33.3)

6 (12.5)

134 (25.6)

37 (7.1)

141 (26.9)

123 (23.5)

89 (17.0)

    0.60

EGFR mutation status, n (%)

19 deletion

L858R

2 (7.7)

1 (3.8)

62 (14.4)

45 (10.4)

0.50

0.34

0.1–2.2

0.0-2.6

0.56

0.50

RUL: right upper lobe, RML: right middle lobe, RLL: right lower lobe, LUL: left upper lobe, LLL: left lower
lobe.

EGFR: epidermal growth factor receptor

†T3-4 versus T1-2

‡N2-3 versus N1-2

¶ M1 versus M0
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  Pulmonary TB

(n = 48)

Non-TB

(n = 575)

Odds

ratio

95% CI P

Lung cancer initial stage, n (%)

I

II

III

IV

4 (8.3)

1 (2.1)

14 (29.2)

29 (60.4)

132 (23.0)

46 (8.0)

140 (24.4)

256 (44.6)

    0.03

Lung cancer TNM stage, n (%)

T3-4

T1-2

N2-3

N0-1

M1

M0

34 (70.8)

14 (29.2)

41 (85.4)

6 (12.8)

29 (65.9)

15 (34.1)

288 (50.6)

282 (49.5)

318 (55.6)

254 (44.4)

256 (44.5)

319 (55.5)

2.38

5.46

2.41

1.2–4.5

2.3–13.1

1.3–4.6

0.01†

0.01‡

0.01¶

All-cause mortality, n (%)

Follow up duration (days)

16 (33.3)

186 (66–493)

324 (56.4)

421 (206–734)

0.39 0.2–0.7 0.002

< 0.001

RUL: right upper lobe, RML: right middle lobe, RLL: right lower lobe, LUL: left upper lobe, LLL: left lower
lobe.

EGFR: epidermal growth factor receptor

†T3-4 versus T1-2

‡N2-3 versus N1-2

¶ M1 versus M0

Discussion
This study revealed that the patients with active pulmonary TB at the initial diagnosis of lung cancer had
lower BMIs and more advanced clinical stages than those without pulmonary TB. Interestingly, tumor
location and mutation status were not different between the groups. Moreover, a concurrent diagnosis of
active TB was associated with lower all-cause mortality compared to the non-TB group in the Cox
proportional hazards model.

In this study, a total of 48 (0.48%) of the 9,936 lung cancer patients had active pulmonary TB at the initial
diagnosis of lung cancer from 2009 to 2017. The frequency of TB infection was approximately 4.8 per
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1,000 lung cancer diagnoses, which was lower than that in a study from Turkey (1.1% of the total
patients) (6). These incidences differed according to the burden of TB and underlying cancers. A study
from Taiwan, a country with a high burden of TB, reported 6.8 per 1,000 person-years among the patients
with hematologic malignancies after hematologic stem cell transplantation (18). The incidence was
much lower in the United States, at 0.2 per 1,000 new cancer diagnoses (19). Based on these previous
reports and our study results, the presence of active TB at the initial cancer diagnosis was relatively rare.
However, the differential diagnosis of active TB is important in terms of diagnosis and cancer treatment.

Kmeid et al. reported that, from nine years of experience in a cancer center, 38% of 52 patients with active
TB patients who had been referred to the institution due to suspicion of an underlying malignancy did not
have cancer. Moreover, chemotherapy was delayed in 53% of the cancer patients who were to receive
treatment and three patients died due to TB infection (19). Similarly, Kim et al. reported that coexisting
pulmonary TB infections were located predominantly in the upper lobe, half of the lung cancer coexisting
with pulmonary TB were at an advanced stage (IIIB or IV), and the average delay in diagnosing lung
cancer was 11.7 (range, 1–24) months (11). In our study cohort, half of the patients with pulmonary TB
had an upper lobe mass and much higher proportions of clinical stages T3-4, N2-3, and M1 than the non-
TB group in the initial chest CT results. Moreover, since all 48 patients started anti-tuberculosis
medication before or after a median of four days (IQR 1–19, data not shown) from the cancer diagnosis,
the start of anti-cancer therapies was delayed in all cases.

The analysis of the characteristics of lung cancer in our study found that the TB patients were slightly
older and had more squamous cell carcinoma than the non-TB patients without statistical signi�cance.
Although there were some previous reports that a past TB infection was associated with an elevated risk
of lung cancer (4, 20–22), our study cohort showed that TB history had no association with a concurrent
TB and lung cancer diagnosis in univariate analysis (OR = 0.83, 95% CI: 0.4–1.8). Differentiating
pulmonary TB from a cancerous mass by chest CT is di�cult and sometimes new cancer nodules can be
masked by coexisting stable or active TB lesions (11). We tried to identify the differences in TB patients
by location, pathology, and mutation status. However, none of the differences in these factors reached
statistical signi�cance.

The most interesting �nding in our study was the all-cause mortality of the patients. Despite the
advanced initial clinical staging of lung cancer patients with TB, the all-cause mortality was signi�cantly
lower than in patients without TB (33.3% vs. 56.4%; OR = 0.39, 95% CI: 0.2–0.7). Since the follow-up
duration was longer in the non-TB group, we performed a Kaplan-Meier survival analysis. The log-rank
test revealed that the coexistence of pulmonary TB did not affect survival (P = 0.576). The Cox
proportional hazards model showed a signi�cant association of TB with all-cause mortality (HR = 0.35,
95% CI: 0.21–0.60). However, the impact of TB on the prognosis of lung cancer patients may be
controversial. Most population-based cohort studies reported that TB was an independent predictor of
lung cancer death (adjusted HR = 2.81, 95% CI: 1.45–5.42 for never smokers (23), HR = 2.36; 95% CI:
1.13–4.91 (24), HR = 1.06; 95% CI: 0.86 − 1.32 (8)). One hospital-based study analyzed patients admitted
to the TB department of the Chest Diseases and found no change in the overall survival of 38 of the
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3,350 patients newly diagnosed with lung cancer with concomitant active TB (6). A previous study that
reviewed 276 culture-proven concomitant active TB and lung cancer patients found a longer median
survival in NSCLC patients with active TB (HR = 0.6, 95% CI: 0.48–0.97) (7). These differences in the
overall survival of lung cancer patients with or without TB could be because of the diagnosis of TB in the
study cohorts. Population-based studies de�ned pulmonary TB by ICD codes without microbiological
evidence. Moreover, patients infected with pulmonary TB due to immune suppression and/or poor health
conditions during cancer treatment, which are associated with higher mortality would have been enrolled.
Including our study, all of the three hospital-based studies enrolled patients diagnosed concurrently with
active TB proved microscopically in the initial lung cancer diagnosis through a retrospective review. A
population-based study cannot re�ect real, microscopically proven active TB patients. Moreover, the
patient populations differed in the timing of TB diagnosis and treatment.

It is also possible that the immunological effects of TB affect lung cancer. Kuo et al. found that active TB
in squamous cell carcinoma increased the expression of CD3, CXCR3, and inducible protein-10, which are
associated with T cell recruitment, resulting in better survival outcomes of patients with lung cancer (7,
25–27). In our study, it was di�cult to �nd an immunological factor associated with the better survival
outcomes of lung cancer patients with TB. Therefore, further studies on this mechanism are needed.
Otherwise, among our enrolled 48 patients with TB, the majority (62.5%) of the patients received cancer
treatment appropriate to the initial stages (27 received systemic chemotherapy and/or radiation therapy
and three received curative resection). Moreover, all patients received immediate anti-TB medication with
a median 4-day interval between anti-TB medication and lung cancer diagnosis. We assumed that the
better overall survival of the lung cancer patients with TB in our study cohort must have been because of
the active treatment of TB and lung cancer.

The strength of this study was that through an intensive chart review, we enrolled limited patients who
had de�nite evidence of TB at the time of the initial diagnosis of lung cancer before starting cancer
treatment. In addition, we used an ongoing multi-center lung cancer cohort database collected over nine
years. These data represented patients from four university hospitals in the capital region of South Korea.
Moreover, we compared the initial imaging as well as the clinical characteristics, pathologic �ndings, and
EGFR mutation status between the patients with and without TB. As far as we know, our report was the
�rst to use this patient population and study method. However, there were several limitations. First, the
survival bene�t shown in TB patients should not be generalized to culture-negative TB patients or
patients diagnosed with TB during lung cancer treatment. Moreover, the survival analysis in this study
was based on all-cause mortality. The mortality induced by active pulmonary TB should be analyzed
separately to differentiate death due to TB infection from that due to lung cancer disease progression.
Second, the combined analysis of the initial chest radiologic �ndings of the lung cancer patients without
TB could have resulted in a more comprehensive understanding of the differences in lung cancer
morphology between patients with and without TB.

Conclusion
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Active TB found in the initial diagnosis of lung cancer patients was associated with lower BMI and
advanced TNM stages compared to the non-TB group. However, the survival of lung cancer patients
during treatment was better in the concurrently diagnosed TB patients. Active diagnosis and the
immediate treatment of pulmonary TB during cancer staging work-up can lead to better survival
outcomes in patients with lung cancer.
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Figure 1

Kaplan-Meier estimate of overall survival of subjects strati�ed by diagnosis of pulmonary TB.
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Figure 2

Cox proportional hazards for all-cause mortality


