Acta Medica Mediterranea, 2021, 37: 1265

CLINICAL STUDY OF BASELINE CHARACTERISTICS AND GENE MUTATION SPECTRUM OF
NON-SMALL-CELL LUNG CANCER PATIENTS WITH TUBERCULOSIS

Kewei Yu1, Hongyu Qian1, Zhiheng Xing2, Haiying Peng1, Bin Liu1

1
Department of Respiratory and Critical Care Medicine, Tianjin Chest Hospital, Tianjin, 300000, China - 2Medical Imaging
Department, Tianjin Haihe Hospital, Tianjin, 300000, China

ABSTRACT
Objective: To explore the baseline characteristics and gene mutation spectrum of non-small-cell lung cancer (NSCLC) patients
with tuberculosis and provide more references for clinical diagnosis and treatment.
Methods: The clinical data of 102 NSCLC patients with tuberculosis admitted to our hospital from January 2015 to June 2020
were analyzed retrospectively. The baseline characteristics and gene mutation spectrum were analyzed to evaluate the correlation
between the two.
Results: Among 102 patients, the proportion of males with smoking history was significantly higher than that of females (P<0.05).
54 patients received genetic testing, accounting for 52.94%. There was no significant difference between the whole population and
those received genetic testing in terms of baseline characteristics (P<0.05). The percentage of active tuberculosis in patients with Stage
IIIB-IV was significantly higher than that in patients with Stage I-IIIA (P<0.05). There was significant dif-ference between patients with
and without cavity changes in the chest in histopathological type (P<0.05). The mutation rates of epidermal growth factor receptor
(EGFR), anaplastic lymphoma kinase (ALK) fusion, KRAS proto-oncogene (KRAS), ROS proto-oncogene 1,receptor tyro sine kinase
(ROS1) and sarcoma viral oncogene homolog B1 (BRAF) were 35.90%, 4.00%, 10.00%, 3.70% and 4.55%, re-spectively; In NSCLC
patients with tuberculosis, the gene mutation rate in females was significantly higher than that in males (P<0.05). The gene mutation
rate of those without smoking history was significantly higher than those with smoking history (P<0.05). The gene mutation rate of
those with adenocarcinoma was significantly higher than those without adenocarcinoma (P<0.05). The gene mutation rate of those
with squamous carcinoma was significantly lower than those without squamous carcinoma (P<0.05). The gene mutation rate of those
without cavity changes in the chest was signif-icantly higher than those with cavity changes in the chest (P<0.05). The mutation rate
of EGFR of those without cavity changes in the chest was significantly higher than those with cavity changes in the chest (P<0.05).
Conclusion: NSCLC with tuberculosis has a high incidence in men who smoke for a long time, with adenocarcinoma as its main
pathological type. At the same time, the gene mutation rates of NSCLC patients with tuberculosis are equivalent to those of NSCLC
patients without tuberculosis. Patients with cavity changes in the chest have lower gene mutation rate.
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Introduction
Previous studies have showed that the incidence
of lung cancer in people with tuberculosis can be 9-10
times as high as normal people, and the mortality risk
of lung cancer patients with tuberculosis can also
increase by 7-8 times(1). In recent years, the precise
treatment of lung cancer has come a long way, and

new treatment techniques including targeted drugs
and immune checkpoint inhibitors have been widely used in the treatment of lung cancer(2, 3). However,
there is still no clear conclusion on the treatment of
lung cancer patients with tuberculosis, and it is still
controversial whether more individualized treatment
should be administered according to the characteristics of clinical data and laboratory examinations(4). In
this paper, the clinical data of 102 NSCLC patients
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with tuberculosis ad-mitted to our hospital from January 2015 to June 2020 were analyzed retrospectively. Their baseline characteristics and gene mutation
spectrum were analyzed, with a view to explore the
baseline characteristics and gene mutation spec-trum
of NSCLC patients with tuberculosis and provide
more references for clinical diagnosis and treatment.
Data and methods

Object of study
102 NSCLC patients with tubercu-losis admitted to our hospital from Jan-uary 2015 to June 2020
were included in this study.
Inclusion criteria:
• NSCLC was confirmed by pleural effusion,
needle biopsy of the lung or surgical histopath-ologic examination(5);
• Tuberculosis was confirmed simultaneous
with or prior to the diagnosis of NSCLC(6);
• Age ≥18.
Exclusion criteria:
• The diagnosis of tuberculosis was later than
that of NSCLC;
• Complicated by other malignant tumors;
• The clinical data were incomplete.
The study design complied with the Declaration of Helsinki, and the patients and their families
signed informed consent.
Observed indicators
The demographic data, smoking history, tuberculosis status, clinical staging, histopathological examination, chest imaging and gene mutation testing
of the patients were consulted. Among them, histopathological examination and genetic testing were
done by the Department of Pathology of our hospital. The genetic testing was completed with the amplification-refractory mutation system (ARMS), and
the kit was provided by Amoy Diagnostics Co. Ltd.
(AmoyDx). The criteria for determining ALK fusion
mutation was that both Ventana Im-munohistochemistry (IHC) and ARMS-polymerase chain reaction
(PCR) were positive.
Statistical treatment
SPSS20.0 software was selected to process the
data. The measurement data were compared by a t
test and expressed as (x̅±s).
The enumeration data were compared by a χ2
test and expressed as %, with P<0.05 indicating statistically significant.
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Results
Analysis of baseline characteristics
Among the 102 patients, there were 79 males
and 23 females. 71 patients had smoking history, including 67 males and 4 females. The proportion of
males with smoking history was significantly higher
than that of females (P<0.05). 54 patients received
genetic testing, accounting for 52.94%. There was no
significant difference between the whole population
and those received genetic testing in terms of baseline characteristics (P<0.05). See Table 1.
Among the 102 patients, there were 47, 40 and
15 patients in Stage I-IIIA, Stage IIIB-IV and undefined stage re-spectively. Among the patients in Stage
I-IIIA, there were 7 and 40 patients with active tuberculosis and old tuberculosis respectively. Among
the patients in Stage IIIB-IV, there were 11 and 3
patients with active tuberculosis and old tuberculosis
respectively. The percentage of active tuberculosis in
patients with Stage IIIB-IV was significantly higher
than that in patients with Stage I-IIIA (P<0.05).
According to histopathological types, there were
51 cases with lung adenocarcinoma, 33 cases with
lung squamous carcinoma, 10 cases with small cell
lung cancer, 3 cases with adenosquamous carcinoma,
2 cases with neuroendocrine tumor, 2 cases with unclassified carcinoma and 1 case with large cell carcinoma. Among the 102 patients, 25 had cavity changes
in the chest, including 12 cases with squamous carcinoma and 9 cases with adenocarcinoma, while 77
cases had no cavity changes in the chest, including 42
cases of adenocarcinoma and 22 cases of squamous
carcinoma. There was significant difference between
patients with and without cavity changes in the chest
in histopathological type (P<0.05).
Indicator

Whole Population
(n=102)

Patients Receiving
Genetic Testing (n=54)

Gender (case)

0.28

Male

78

39

Female

23

15

Age (yrs)

64.07±3. 89

63.62±3. 60

Smoking history
(case)

0.90
0.49

Yes

71

36

No

31

18

Tuberculosis
status (case)

0.55

Active

24

13

Old

78

41

Table 1: Analysis of baseline characteristics.
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Analysis of gene mutation spectrum
Among the 102 cases, 54 received genetic testing, including 12 cases with squamous carcinoma
and 42 cases without squamous carcinoma. Among
them, the mutation rate of EGFR was 35.90% (14/39),
including 42.86% (6/14) of exon 19 deletion, 50.00%
(7/14) of exon 21 L858R mutation and 7.14% (1/14) of
other mutations. The mutation rates of ALK, KRAS,
ROS1 and BRAF were 4.00% (2/50), 10.00% (3/30),
3.70% (1/27) and 4.55% (1/22) respectively.

cavity changes in the chest was significantly higher
than those with cavity changes in the chest (P<0.05).
The mutation rate of EGFR of those without cavity changes in the chest was significantly higher than
those with cavity changes in the chest (P<0.05).
There was no significant difference between patients
in Stage I-IIIA and Stage IIIB-IV in gene mutation
rates (P<0.05). See Table 2.

Analysis of the relationship between gene
mutation and clinical characteristics
In NSCLC patients with tuberculo-sis, the gene
mutation rate in females was significantly higher
than that in males (P<0.05). The gene mutation rate
of those without smoking history was significantly
higher than those with smoking history (P<0.05).
The gene mutation rate of those with adenocarcinoma was significantly higher than those without adenocarcinoma (P<0.05). See Table 2.

According to foreign studies, that tuberculosis
infection can lead to an in-creased risk of lung cancer.
2-5 years after infection, the incidence of lung cancer
was about 2-3 times that of normal people, and 5-12
years after infection, the risk was even higher(6, 7). In
addition, a retrospective cohort study evidenced that
20 years after infection, the incidence of lung cancer
was still two times higher than that of normal people(8). The proportion of males in the 102 lung cancer patients with tuberculosis included in this study
was about 3.4 times that of females, which coincided
with the previous reports, that is, the incidence rate
in males was higher than that in females. An analysis
of smoking history showed that about 85% of the
males had smoking history, but the proportion of females was only 15%. Previous studies suggested that
both tuberculosis and smoking were important risk
factors for lung cancer, which can also explain why
in our study, males had a higher incidence of NSCLC complicated by tuberculosis than females(9, 10).
This work indicated that patients in Stage
IIIB~IV had a higher incidence of active tuberculosis than those in Stage I~IIIA. The possible reason
for this phenomenon was that patients with advanced
NSCLC had significantly reduced immune function
and was more prone to active tuberculosis(11). Most
of the existing reports on histopathological types of
lung cancer patients with tuberculosis posit that they
should be dominated by squamous carcinoma. However, the main histopathological type of lung cancer
in China is adenocarcinoma(12, 13). The histopathological types of NSCLC patients with tuberculosis included in this study are principally adenocarcinoma
(50%), and squamous carcinoma only accounted for
32%. The proportion of adenocarcinoma was especially high in patients without cavity changes in chest
imaging. However, for those with cavity changes in
the chest, squamous carcinoma became the main
histopathological type (46%). In our study, 24 cases
were complicated by cavity changes in the chest and
received genetic testing. 2 of the 8 cases receiving

Indicator

With Gene
Mutation (n=18)

Without Gene
Mutation (n=36)

11

28

Gender (case)
Male

P
0.00

Female

7

8

Age (yrs)

63.59±3.70

64.10±4.01

Yes

10

26

No

8

10

Active

4

10

Old

14

26

I-IIIA

6

16

IIIB-IV

11

17

Undefined stage

1

3

Smoking history (case)

0.93
0.02

Tuberculosis status (case)

0.43

Tumor staging

0.11

Histopathological type
Adenocarcinoma

17

22

Non-adenocarcinoma

1

14

Squamous carcinoma

1

13

Non-squamous carcinoma

17

23

0.00
0.00

Cavity changes in the chest
Yes

3

10

0.04

Squamous carcinoma

1

4

0.04

Non-squamous carcinoma

2

6

No

16

26

Squamous carcinoma

1

8

Non-squamous carcinoma

15

18

0.00

Table 2: Analysis of the relationship between gene mutation and clinical characteristics.

In our study, 24 cases were complicated by cavity changes in the chest and received genetic testing.
3 of the 16 cases receiving EGFR genetic testing had
mutation. The gene mutation rate of those without

Discussion
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EGFR genetic testing had mutation. The gene mutation rates of those without cavity changes in the
chest were significantly higher than those with cavity changes in the chest (P<0.05). The mutation rate
of EGFR was only 16% in those with cavity changes
in the chest, lower than those without cavity changes
in the chest. The histopathological types of patients
with cavity changes in the chest in our work were
dominated by squamous carcinoma, which can explain the low mutation rate of EGFR in such patients
to a certain extent. Among the 102 NSCLC patients
with tuberculosis included in this study, 54 received
genetic testing, including 12 cases with squamous
carcinoma and 42 cases without squamous carcinoma. Therein, the mutation rate of EGFR was 35.90%
(14/39), including 42.86% (6/14) of exon 19 deletion, 50.00% (7/14) of exon 21 L858R mutation and
7.14% (1/14) of other mutations. Existing studies
hold that there are remarkable differences between
Asian and European & American groups in EGFR
mutation, and the mutation rate of EGFR in Asian
group is above 40%, and higher in females than in
males(14, 15). On the other hand, our study also discovered that the mutation rates of EGFR in patients with
smoking history and squamous carcinoma were 28%
and 7.1% respectively, which were significantly lower than those without smoking history and adenocarcinoma. In addition, in keeping with the previous reports, there was no statistically significant difference
in gene mutation rates between patients with active
and old tuberculosis and between patients in Stage
I-IIIA and Stage IIIB-IV(16).
There are still some shortcomings in our work:
it is a single-center observational study, and the conclusion is subject to selection bias; the follow-up
time is short, and the long-term survival benefits
cannot be evaluated, which is yet to be confirmed in
future studies. To sum up, NSCLC with tuberculo-sis
has a high incidence in men who smoke for a long
time, with adenocarcinoma as its main pathological
type. At the same time, the gene mutation rates of
NSCLC patients with tuberculosis are equivalent to
those of NSCLC patients without tuberculosis. Patients with cavity changes in the chest have lower
gene mutation rate.
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