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Objective: Limited studies have clearly demonstrated the effect of EGFR-TKI in the 
treatment of EGFR mutant NSCLC patients with underlying pulmonary disease, like pul
monary tuberculosis (PTB). Here, we conducted the study to evaluate the impact of PTB on 
survival of Chinese EGFR mutant lung adenocarcinoma (LUAD) patients that underwent 
EGFR-TKI treatment.
Methods: Clinicopathologic data of 1448 LUAD patients harboring EGFR mutations from 
the Guangzhou Chest Hospital between 2017 and 2019 were reviewed retrospectively. 
Patients receiving EGFR-TKI treatment were divided into PTB and non-PTB groups. The 
differences in response to EGFR-TKIs and survival between the two groups were assessed.
Results: After EGFR-TKIs treatment, the objective response rate (58.14% vs 47.62%) as 
well as disease control rate (97.67% vs 85.71%) were higher in the non-PTB group than in 
the PTB group, but there was no statistical difference. In the survival analysis, both the 
median progression-free survival (7.47 months vs 11.77 months, p = 0.038) and the overall 
survival (13.00 months vs 20.00 months, p = 0.001) were significantly shorter in the PTB 
group than in the non-PTB group. Furthermore, for patients with 19Del mutation, or 
metastases sites less than 3, or using first-line EGFR-TKI, EGFR-TKIs treatment signifi
cantly prolonged the median PFS and OS in patients without PTB.
Conclusion: LUAD patients with concomitant PTB have a poor response to EGFR-TKI 
treatment, especially in terms of survival outcome.
Keywords: advanced lung adenocarcinoma, pulmonary tuberculosis, EGFR mutation, 
EGFR-tyrosine kinase inhibitors, prognosis

Introduction
Lung cancer and pulmonary tuberculosis (PTB) are two major public health issues.1 

Lung cancer is the leading cause of cancer mortality worldwide, with 85% of 
patients diagnosed with non-small-cell lung cancer (NSCLC), many presenting at 
an advanced stage of the disease.2 Several studies also have suggested that PTB is 
associated with an increased risk of lung cancer.3,4 Chronic inflammation that leads 
to an imbalance in DNA damage and repair mechanisms may be a possible 
pathophysiology of lung cancer in TB patients. Nalbandian et al proved that chronic 
tuberculosis infection in the lung is sufficient to cause a multi-step transformation 
of cell associated with PTB lesion through squamous cell dysplasia to malignant 
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squamous cell carcinoma.5 The mortality was also much 
higher in the lung cancer patients with PTB than in the no- 
PTB patients (51.1 versus 8.2 per 10,000 person-years).4 

However, the medical, surgical, and oncological treatment 
algorithm for this specific subgroup of patients with con
comitant NSCLC and TB, especially in the Chinese popu
lation, has not been described evidently.

Targeted therapy has been developed and is widely 
used for the treatment of NSCLC, particularly in patients 
with an activating epidermal growth factor receptor 
(EGFR) mutation. EGFR is a 170-kDa transmembrane 
protein with a tyrosine kinase (TK) domain and regulates 
cellular proliferation, motility and apoptosis.6 Mutations in 
the EGFR gene are one of the most common driver onco
genes in lung adenocarcinoma (LUAD), and occur fre
quently in approximately 50% of Asians.7 In patients 
with sensitizing EGFR mutations such as exon 19 dele
tions (19Del) or exon 21 L858R point mutations, treatment 
with EGFR-TKIs leads to longer progression-free survival 
(PFS) compared with cytotoxic chemotherapy.8,9

Deregulation of the EGFR pathway causing aberrant 
EGFR signaling is associated with many respiratory dis
eases including chronic inflammation disease and 
cancer.10,11 Hwang et al revealed that the frequency of 
EGFR mutations was significantly higher in patients with 
old PTB lesions than in patients without old PTB lesions 
(56/100, 56% vs 127/377, 34%; p = 0.038).7 And Luo et al 
reported that LUAD patients with scar cancer or old PTB 
lesions were more likely to develop EGFR mutations, 
especially exon 19 deletions.12 However, various studies 
raised different conclusions on EGFR mutational status of 
LUAD patients with PTB. A retrospective data based on 
405 lung cancers with PTB in China confirmed that gene 
mutation status was related to gender, smoking history, 
pathological type, and cavity formation. There was no 
difference in the gene mutation rate (including EGFR) of 
patients between the group with active or old PTB (P = 
0.357).3 Furthermore, it is unclear whether the presence of 
PTB affects the clinical outcomes of EGFR-mutated lung 
cancer patients. Luo et al reported that among patients 
with EGFR mutations, those who had old PTB lesions 
survived for a shorter period than those who did not, but 
with or without old PTB lesions did not affect overall 
survival (OS) among patients with EGFR exon 19 
deletions.12 In addition, Hwang et al showed that both 
the PFS and the OS after EGFR-TKIs were significantly 
shorter in patients with old PTB lesions than in patients 
without old PTB lesions.7

Moreover, there are scarce data on whether the con
comitant PTB affect the efficacy of EGFR-TKI treatment 
in patients with lung cancer. Since previous in vitro studies 
revealed that EGFR-TKIs exposure may be affected by co- 
administration with drugs that inhibit or induce cyto
chrome P450 (CYP) enzyme (CYP3A4/5).13,14 Moreover, 
clinical studies show that Osimertinib exposure is signifi
cantly decreased by a strong CYP3A4 inducer (such as 
rifampicin) in patients with EGFRm NSCLC.15 Thus, the 
effectiveness and safety of EGFR-TKI for patients diag
nosed simultaneously with PTB and LUAD, and the 
impact of PTB on clinical outcome for these patients 
treated with EGFR-TKIs were investigated in this study.

Materials and Methods
Patients and Data Collection
One thousand four hundred and forty-eight patients with 
lung cancer were diagnosed at the Guangzhou Chest 
Hospital between 2017 and 2019. The co-existent PTB 
and LUAD were found in 223 cases, among them 21 
EGFR mutant patients with accessible follow-up were 
included and designated as PTB with EGFR mutation 
group [EGFR (+) NSCLC + PTB]. Of the 1225 patients 
with lung cancer alone, 296 had EGFR mutations, and 43 
patients were selected using simple random sampling as 
non-PTB with EGFR mutation group [EGFR (+) NSCLC 
Only]. The Medical Ethics Committee of Guangzhou 
Chest Hospital approved this retrospective observational 
study. Informed consent was waived because of the ret
rospective nature of this study that does not expose 
patients to high risks. Patient data confidentiality was 
maintained, and the declaration of Helsinki was 
followed.

EGFR Mutation Testing
Formalin-fixed paraffin-embedded (FFPE) tumor tissues 
were genotyped for the alterations in EGFR, ALK, ROS1, 
KRAS, BRAF, RET, MET, HER2, NRAS, and PIK3CA 
genes. Genomic DNA and total RNA were extracted 
from FFPE samples using the AmoyDx FFPE DNA/ 
RNA extraction kit (Amoy Diagnostics, Xiamen, China) 
according to the manufacturer’s instructions, and for all 
other type of samples using the AmoyDx Tissue DNA/ 
RNA extraction kit (Amoy Diagnostics). EGFR/ALK/ 
ROS1/KRAS/BRAF/RET/MET/HER2/NRAS/PIK3CA 
Mutations Detection Kit obtained from Amoy Diagnostics 
were used to detect alterations. Experimental procedure 
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and data analysis followed the manufacturer’s instructions 
in detail.

Response Evaluation
Evaluation of response to EGFR-TKI treatment was classi
fied on the basis of interval CT scans as complete response 
(CR), partial response (PR), stable disease (SD), or progres
sive disease (PD) using standard Response Evaluation 
Criteria in Solid Tumors criteria (RECIST) version 1.1.

Statistical Analyses
Statistical analyses were performed using the SPSS soft
ware for Windows (version 20.0). Associations between 
categorical variables were compared using the chi-square 
test. Overall survival was estimated using the Kaplan– 
Meier method, and differences in survival were examined 
using the Log rank test. PFS was defined as the time from 
the first day of targeted therapy to disease progression or 
death from any cause. OS was defined as the time from the 
start of targeted therapy to death.

Results
Patients Characteristics
Between 2017 and 2019, 1448 patients with NSCLC were 
available for analysis. Of these patients, 223 (15.40%) had 
co-existent PTB and LUAD, and 21 EGFR mutant patients 
with accessible follow-up data were eligible for this study 
and designated as PTB group [EGFR (+) NSCLC + PTB]. 
Forty-three LUAD patients with EGFR mutations were ran
domly selected and designated as non-PTB group [EGFR (+) 
NSCLC Only] (Figure 1), and the efficacy and safety of 
EGFR-TKI treatment were analyzed in these two groups.

The clinicopathological characteristics of the patients 
are summarized in Table 1. The median ages of patients 
were 64 (PTB group) and 61 (non-PTB group) years, 
respectively. Histology of all the patients was adenocarci
noma. No difference was found in the baseline of the 
patients including age, gender, treatment method, mutation 
type, metastasis site and types of target drugs (Table 1). 
While the frequency of smoking (57.14% vs 13.95%, p = 
0.001) and poor performance status (23.81% vs 6.98%, p = 

Figure 1 Flowchart of participant selection in this study. Data cutoff was November 7, 2020. 
Abbreviations: EGFR, epidermal growth factor receptor; A-TB, anti-Tuberculosis (TB) drugs.
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Table 1 Demographics and Baseline Characteristics of All Cases

Characteristic All (n = 64) Co-Existent Tuberculosis and 
Lung Cancer (n = 21)

Lung Cancer 
(n = 43)

P value

Sex, n (%)
Female 42 (65.63) 15 (71.43) 27 (62.79) 0.49
Male 22 (34.37) 6 (28.57) 16 (37.21)

Age, years, n (%)
< 65 41 (64.06) 11 (52.38) 30 (69.77) 0.17

≥ 65 23 (35.94) 10 (47.62) 13 (30.23)

Stage, n (%)
III 1 (1.56) 0 (0) 1 (2.33) 0.48

IV 63 (98.44) 21 (100) 42 (97.67)

ECOG performance status, n (%)
0 13 (20.31) 0 (0) 13 (30.23) 0.007#

1 43 (67.19) 16 (76.19) 27 (62.79)

≥ 2 8 (12.50) 5 (23.81) 3 (6.98)

Smoking history, n (%)
Never 39 (60.94) 9 (42.86) 30 (69.77) 0.001#

Former 18 (28.13) 12 (57.14) 6 (13.95)
NA 7 (10.93) / 7 (16.28)

Treatment line, n (%)
1 53 (82.81) 18 (85.71) 35 (81.40) 0.67

2 11 (17.19) 3 (14.29) 8 (18.60)

Genotypes, n (%)
Exon 19Del 39 (60.94) 11 (52.38) 28 (65.11) 0.53

L858R 20 (31.25) 8 (38.10) 12 (27.90)
G719X 1 (1.56) 0 (0) 1 (2.33)

S861Q/I 2 (3.13) 1 (4.76) 1 (2.33)

S768I 1 (1.56) 1 (4.76) 0 (0)
19del+21L858R 1 (1.56) 0 (0) 1 (2.33)

Targeted drug, n (%)
1 generation (Gefitinib) 22 (34.37) 9 (42.86) 13 (30.23) 0.67

1 generation (Erlotinib) 10 (15.63) 4 (19.05) 6 (13.95)
1 generation (Icotinib) 21 (32.81) 5 (23.81) 16 (37.21)

2 generation (Afatinib) 9 (14.06) 2 (9.52) 7 (16.28)

3 generation (Osimertinib) 2 (3.13) 1 (4.76) 1 (2.33)

Number of lines of therapy, n (%)
First-line 53 (82.81) 18 (85.71) 35 (81.40) 0.67
Second-line 11 (17.19) 3 (14.29) 8 (18.60)

Rifampicin, n (%)
Yes 10 (15.63) 10 (47.62) /

No 54 (84.37) 11 (52.38) /

Metastases, n (%)
1 14 (21.88) 3 (14.29) 11 (25.58) 0.60

2 27 (42.19) 6 (28.57) 21 (48.83)
≥3 22 (34.37) 12 (57.14) 10 (23.26)

NA 1 (1.56) 0 (0) 1 (2.33)

(Continued)
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0.007) were significantly higher in the PTB group com
pared with the non-PTB group (Table 1).

EGFR Mutant LUAD Patients with PTB 
Showed Inferior EGFR-TKI Efficacy
The median follow-up time in PTB and non-PTB groups 
was 19.0 and 32.0 months, respectively. The analysis 
revealed that compared with EGFR-TKI monotherapy, co- 
administration of anti-TB with EGFR-TKI can reduce 
objective response rate (ORR) (PTB vs non-PTB, 47.62 
vs 58.14, P = 0.43) and disease control rate (DCR) (PTB 
vs non-PTB, 85.71% vs 97.67%, P = 0.06), but the differ
ence was not significant (Table 2). As assessed by inves
tigators, the median PFS of the non-PTB group was 
significantly longer than that of the PTB group (11.77 
months vs 7.47 months; HR 1.89, 95% CI 1.058–4.011; 
P = 0.038) (Figure 2A). Compared with the PTB group, 
patients in the non-PTB group showed a significant survi
val benefit for receiving EGFR-TKI treatment (13.00 vs 
20.00 months, HR 2.62, 95% CI 1.72–8.47, P = 0.0017) 
(Figure 2B). The PFS for patients receiving first-line 
EGFR-TKI therapy was not significantly different between 
non-PTB and PTB group (P=0.0574, Figure 2C). 
However, a significant difference was observed in OS 

(P = 0.0349, Figure 2D). To further verify the effect of 
rifampicin on PFS and OS in the PTB group, patients were 
divided into rifampin (+) subgroup and rifampin (-) sub
group. The results confirmed that rifampicin does not 
affect the anti-tumor efficacy of EGFR-TKI when co- 
administered with anti-TB therapy (Supplementary 
Figure 1A and B).

Subgroup Analysis Indicated EGFR-TKI 
Response in LUAD Patients with PTB 
Was Dependent on Clinical and Genetic 
Status
Subgroup analyses of survival status were further per
formed according to clinicopathological parameters (exon 
19Del mutation, or metastases sites less than 3, or using 
first-line EGFR-TKI) of all study subjects. Patients with 
19Del mutation in the non-PTB group had longer PFS 
(5.13 vs 12.20 months, P = 0.0096, Figure 3A) and OS 
(11.00 vs 23.00 months, P = 0.0223, Figure 3B) than the 
PTB group. Compared with patients with <3 metastatic 
sites in the PTB group, patients with metastasis <3 in the 
non-PTB group had significantly longer PFS (7.47 vs 
12.40 months, P = 0.0165, Figure 3C) and OS (13.00 vs 
23.000 months, P = 0.0036, Figure 3D).

Table 1 (Continued). 

T790M, n (%)

Yes with Exon 19Del 12 (18.75) 8 (12.5) 4 (19.05) 2 (9.52) 8 (18.60) 6 (13.95) 0.77
with L858R 3 (4.69) 2 (9.52) 1 (2.33)
with G719X 1 (1.56) / 1 (2.33)

No 15 (23.44) 6 (28.57) 9 (20.93)

NA 37 (57.81) 11 (52.38) 26 (60.47)

Note: #Indicate that P value less than 0.05.

Table 2 Efficacy of EGFR-TKI Therapy in Non-PTB Group and PTB Group

Co-Existent Tuberculosis and Lung Cancer (n = 21) Lung Cancer (n = 43) P value

Best overall response, n (%)

Complete response (CR) 0 (0.0) 0 (0.0)
Stable disease (SD) 8 (38.10) 17 (39.53) 0.91

Progressive disease (PD) 3 (14.29) 1 (2.33) 0.06

Partial response (PR) 10 (47.62) 25 (58.14) 0.43
ORR, % (95% Cl) 47.62 (28.34–67.63) 58.14 (43.31–71.63) 0.43

DCR, % (95% Cl) 85.71 (64.52–95.86) 97.67 (86.84–100.00) 0.06
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Adverse Events of Patients Receiving 
EGFR-TKIs in the Two Groups
Most treatment-related AEs were grade 1 or 2 in severity and 
reversible; the most common treatment-related AEs included 
paronychia, mucositis, diarrhea, rash, elevated transaminases, 
fatigue, decreased appetite and edema (Table 3). Incidence of 
AEs ≥ grade 3 had no significant difference between two 
groups (2/21 vs 1/43). The only grade 4 treatment-related 
adverse event (<1%) was rash in the non-PTB group (Table 3).

Discussion
The patients with PTB were 10.9 times more likely than 
patients without PTB to develop lung cancer.16 Previous 
data demonstrated that pre-existing TB lesions were asso
ciated with more frequent EGFR mutations and poorer 
treatment response in patients with lung cancer.7 However, 

the impact of concomitant PTB on targeted therapy and 
clinical outcome of lung cancer patients with EGFR muta
tions is still unclear. The major finding in this study is that 
the co-existing PTB can affect the treatment efficacy of 
patients with EGFR-mutated LUAD, and the clinical out
come of patients with co-existent PTB and LUAD is poorer 
than that of patients with LUAD alone. This study also 
found that more than half of patients in the PTB group 
treated with EGFR-TKI experienced only grade 1 and 
grade 2 common adverse events: diarrhea and rash, which 
was consistent with the study in patients with lung cancer 
alone.17,18 These data showed that patients with co-existent 
PTB and LUAD were well tolerated to EGFR-TKI, and 
adverse events were relatively mild.

The occurrence of PTB and lung cancer as comorbid
ities has been widely discussed in many studies. PTB is 

Figure 2 Kaplan-Meier survival curves for progression-free survival (A) and overall survival (B) in non-PTB and PTB patients treated with epidermal growth factor receptor 
(EGFR) tyrosine kinase inhibitors for EGFR-mutated lung adenocarcinoma; (C and D) patients who received EGFR-TKI therapy for first-line therapy in non-PTB and PTB 
patients; p-values were determined using the Log rank test. 
Abbreviations: PFS, progression-free survival; OS, overall survival; PTB, pulmonary tuberculosis.
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known to be a risk factor for lung cancer, and lung cancer 
often develops in scars caused by PTB. In recent years, the 
correlation between the two diseases has attracted increas
ing attention in terms of the close epidemiological connec
tion and chronic inflammation-associated carcinogenesis. 
Previous studies reported that 2.1% to 21% of lung cancer 
patients had pre-existing PTB,7,19 and 0.7% to 18.7% of 
lung cancer patients with active PTB.17 In the present study, 
15.40% (223/1448) of all patients with available clinical 
information had co-existent PTB and lung cancer. These 
data showed that a high percentage of lung cancer cases was 
complicated by PTB; therefore, in the treatment of lung 
cancer, the possibility of concurrent PTB should be consid
ered, while in the treatment of PTB, the possibility of 
concurrent lung cancer should also be kept in mind. The 
pathological characteristics of the patients included in this 
study were also shown that the vast majority of the patients 

(57.14%) in PTB group were former smokers, which is 
consistent with findings of previous studies.18,20 Although 
some researches have reported that the increased risk of 
lung cancer among PTB patients is not related to former 
cigarette smoking,21 it is still necessary to pay attention to 
the harmful effects of smoking on those infected with TB. 
The frequency of former smoker and poor performance 
status were significantly higher in the PTB group compared 
with the non-PTB group in this study.

For lung cancer patients with concurrent pulmonary 
TB, Evman et al revealed that anti-TB treatment before 
surgery will not increase the risk of surgical treatment for 
lung cancer patients, but it is necessary to rationally allo
cate the best time for surgery and anti-TB treatment to 
prevent delay in malignancy treatment or communal infec
tious contamination.22 And our results confirmed that 
rifampicin does not affect the anti-tumor efficacy of 

Figure 3 Kaplan-Meier survival curves for progression-free survival and overall survival in subpopulations of non-PTB and/or PTB patients treated with epidermal growth 
factor receptor (EGFR) tyrosine kinase inhibitors for EGFR-mutated lung adenocarcinoma. (A and B) EGFR 19 deletion versus EGFR 21 L858R mutation in non-PTB and 
PTB patients; (C and D) patients with <3 metastatic versus patients with ≥3 metastatic in non-PTB and PTB patients. p-values were determined using the Log rank test. 
Abbreviations: PFS, progression-free survival; OS, overall survival; PTB, pulmonary tuberculosis.
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EGFR-TKI when co-administered with anti-TB therapy. 
While, when comparing patients with lung cancer and 
patients with concurrent TB and lung cancer, a study in 
South Korea showed that the history of PTB was related to 
the poor clinical response of NSCLC patients to EGFR- 
TKIs.7 Similar conclusion was obtained in a retrospective 
analysis of the data of 8265 Taiwanese patients.16 The 
results of this study also showed that PFS and OS of 
patients with co-existent PTB and LUAD were poorer 
than that of patients with LUAD alone. Further subgroup 
analysis was performed to compare the survival data of 
patients with EGFR-TKI as first-line treatment in the non- 
PTB and PTB groups. Similarly, patients in the non-PTB 
group had better PFS and OS than the PTB group. 
Therefore, combined with the above findings, it is shown 
that the efficacy of EGFR-TKI therapy is adversely 
affected in EGFR-mutant lung cancer patients with a pre- 
existing PTB or a co-existing PTB, however the reason for 
the poor response of PTB-related lung cancer patients to 
EGFR-TKI is still unclear. On the one hand, aggressive 
phenotype induced by chronic inflammation may be 
a possible explanation. Zhang et al proved that chronic 
tuberculosis infection up-regulated epiregulin, which was 
related to the invasiveness of EGFR-mutant lung cancer.23 

On the other hand, CYP3A4 is involved in the metabolism 
of gefitinib; however, previous study reported that in the 
presence of the anti-tuberculosis drug rifampicin, a potent 
CYP3A4 inducer, the geometric mean maximum concen
tration and area under the plasma concentration-time curve 
of gefitinib were significantly reduced.13 A Phase I study 
found that in patients with advanced NSCLC, the exposure 
(AUC) of Osimertinib was increased by 24% when com
bined with itraconazole (a strong CYP3A4 inhibitor), and 

decreased by 78% when combined with rifampicin (a 
CYP3A4 inducer), and it is suggested that strong CYP3A 
inducers are not likely to be co-administered with 
Osimertinib.15 Thus, the effect of rifampicin on the prog
nosis of patients with co-existent PTB and LUAD was 
analyzed in this study. However, the result indicated that 
rifampicin has no significant effect on the prognosis of 
patients with co-existent PTB and LUAD, which may be 
related to the small sample size. Therefore, further large- 
scale investigations are required to clarify the adverse 
reaction mechanism of the existence of PTB to TKI 
treatment.

Exon 19Del and exon 21L858R are the most common 
EGFR mutations in NSCLC and have become common 
biomarkers to predict the clinical response to EGFR- 
TKI.24 However, inconsistent results have also been 
reported in some Phase III clinical trials. The results of 
these phase III trials showed that there was no statistically 
significant difference in PFS between patients with 19Del 
and L858R mutations treated with TKI.25 In this study, it 
is found that patients with 19Del mutation were more 
sensitive to EGFR-TKI treatment than patients with 
L858R mutation. Furthermore, the prognosis of patients 
with 19Del mutation in non-PTB group was also signifi
cantly better than that in PTB group. However, there is no 
significant difference in L858R subgroup analysis. This 
may be attributed to the small sample size of the present 
study. While previous studies have shown that patients 
with L858R mutations are prone to co-mutations and 
have a worse effect on EGFR-TKI than patients with 19 
Del.26–28

Because most NSCLC patients have developed meta
static disease by the time they are diagnosed.20 Thus, 

Table 3 Adverse Events Associated with EGFR-TKI Therapy in Non-PTB and PTB Group

Event Co-Existent Tuberculosis and Lung Cancer  

(n = 21)

Lung Cancer (n = 43)

Grade 1–2, n (%) Grade 3, n (%) Grade 4, n (%) Grade 1–2, n (%) Grade 3, n (%) Grade 4, n (%)

Paronychia, Mucositis 9 (42.86) 1 (4.76) 0 (0) 21 (48.84) 0 (0) 0 (0)

Nausea 3 (14.29) 0 (0) 0 (0) 4 (9.30) 0 (0) 0 (0)

Diarrhea 4 (19.05) 1 (4.76) 0 (0) 12 (27.91) 0 (0) 0 (0)

Vomiting 0 (0) 0 (0) 0 (0) 2 (4.65) 0 (0) 0 (0)

Elevated transaminases 1 (4.76) 1 (4.76) 0 (0) 7 (16.28) 0 (0) 0 (0)

Fatigue 6 (28.57) 0 (0) 0 (0) 11 (25.58) 0 (0) 0 (0)

Decreased appetite 8 (38.10) 0 (0) 0 (0) 13 (30.23) 0 (0) 0 (0)

Elevated Bilirubin 1 (4.76) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

Rash 11# (52.38) 1 (4.76) 0 (0) 25 (58.14) 1 (2.33) 1 (0.05)

Note: #Indicate that one patient had grade 4 treatment-related adverse event.
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a subgroup analysis was performed in this study based on 
the cancer metastasis status. In the patients included in this 
study, metastatic sites occurred mainly in the brain, bone, 
liver, and distant lymph nodes. The patients were sub- 
grouped according to the number of metastases ≥3, or 
<3. The proportion of patients with metastases ≥3 in 
PTB group was 42.86% (12/21), numerically higher than 
that in non-PTB group (27.91%,12/43). In a preclinical 
study, the authors found that mycobacterium tuberculosis 
antigens repressed the T-cell immune response and pro
moted tumor metastasis.29 Therefore, we postulated that 
patients with co-existent PTB and LUAD were more prone 
to develop tumor metastasis. Furthermore, for patients 
with metastases <3, the PFS and OS of the PTB group 
were significantly shorter than those of the non-PTB 
group. On the basis of these findings, it is suggested that 
metastasis is an important factor affecting the prognosis of 
patients with advanced NSCLC, especially in patients with 
co-existent PTB and LUAD.

Lung adenocarcinoma is the main pathological type of 
lung cancer in China. The mutation rate of EGFR in 
Chinese lung adenocarcinoma patients is about 40–50%, 
and EGFR 19Del and L858R mutations account for 
approximately 90%.7,12 Previous data also show that the 
pre-existing PTB lesions are significantly related to the 
increase in the EGFR mutation rate, especially the 19Del 
in LUAD patients.10 Similarly, 52.38% of patients in the 
PTB group in this study carried EGFR 19Del mutation. 
However, in all 1448 patients with available clinical infor
mation, the mutation rate of EGFR was only 21.89%, 
which was significantly lower than the level reported in 
the literature. The possible reason is that the early-stage 
patients account for the majority of these patients, and 
only a few of the early-stage patients have received 
genetic testing. Comparing the pathological characteristics 
of patients in the PTB group and the non-PTB group, it 
was found that a higher proportion of patients in the PTB 
group had a history of smoking, and the physical status of 
the patients was poor than that of the non-PTB group. 
These results suggested that PTB patients with a history 
of smoking may be more likely to develop lung cancer, 
further large-scale investigation is warranted to confirm 
the correlation between smoking history and co-existent 
PTB and lung cancer.

In addition to the small sample size, this study has 
several potential limitations: Firstly, only patients who 
had adenocarcinoma of the lung were included in the 
study, because this is a retrospective study in which 

selection bias is inevitable; Secondly, patients included in 
this study were highly heterogeneous in terms of molecu
lar and clinical characteristics, such as patients receiving 
first- and second-line EGFR-TKI, patients with common 
and uncommon/complex mutations, and patients treated 
with different generation of EGFR-TKI; Thirdly, due to 
the limited sample size, whether PTB was a risk factor 
affecting the efficacy of EGFR-TKI was not analyzed in 
this study; Fourthly, only limited information was pro
vided on the impact of anti-TB therapy on targeted 
therapy.

In conclusion, findings from the study showed that PFS 
and OS were numerically lower in patients with co- 
existent PTB and LUAD, and PTB affected the response 
of patients with lung cancer to EGFR-TKIs treatment. 
Furthermore, the number of metastases and the subtypes 
of EGFR mutations can help distinguish the beneficial 
population. However, the results of this study need to be 
further verified due to the small sample size. In addition, 
the drug resistance mechanism of EGFR-TKIs in advanced 
LUAD with PTB needs further exploration.
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