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Abstract

Background. When lung cancer is combined with concurrent tuberculosis (TB), it increases the difficulty
of diagnosis and treatment, leading to missed and/or misdiagnosed cases.

Objectives. To provide reference markers for the clinical diagnosis of patients with lung cancer complicated
by active pulmonary TB (APT).

Materials and methods. The concentration of survivin in diseased tissue, and miR-29a and IGRASs inter-
feron gamma (IFN-y) in serum were evaluated in 25 patients with non-small cell lung carcinoma (NSCLC)
complicated by APT, 32 patients with NSCLC and 30 patients with APT.

Results. The expression of miR-29a in serum of patients with APT was higher than in patients with
NSCLC complicated by APT (least significant difference (LSD)-t = 4.724, p < 0.001), and the NSCLC group
(LSD-t = 6.619, p < 0.001). Furthermore, patients with NSCLC complicated by APT had higher miR-29a
concentration than the NSCLC group. The ate of positive survivin expression in NSCLC (x> = 23418, p < 0.001)
and NSCLC combined with APT group (x> = 17160, p < 0.001) was significantly higher than in patients
with APT. The concentration of IFN-y in serum of the NSCLC complicated by APT group (LSD-t = 2912,
p = 0.004) and the APT group (LSD-t = 4.452, p < 0.001) was higher than in the NSCLC group. The level
of IFN-y in serum of the NSCLC complicated by APT group were higher than in the APT group, but there was
no statistical difference.

Conclusions. The levels of MiR-29a, Survivin and IFN-y was helpful for differential diagnosis of lung cancer
and tuberculosis.
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Background

Lung cancer is a very common malignant tumor, posing
a significant threat to human health and life. Its morbid-
ity and mortality are increasing year by year. Tuberculosis
(TB) is endemic in China, causing a great economic bur-
den. Improving TB diagnosis and treatment has become
an urgent public health issue.! The incidence rate of TB
in China is 58/100,000, while the incidence of lung cancer
in these patients is 10.9 times that of patients without TB
(26.3 compared to 2.41 per 10,000 person-years).2 There-
fore, the incidence of both lung cancer and TB in China
is relatively high. When lung cancer is combined with
concurrent TB infection, it increases the difficulty of di-
agnosis and treatment, and leads to missed or misdiag-
nosed cases of both diseases. In such situations, bron-
choscopy, computed tomography (CT) and transthoracic
lung biopsy should be performed. If diagnosis is unclear
after all diagnostic tests are performed, a biopsy is nec-
essary. When lung imaging indicates space-occupying
or exudative changes, the probability of lung cancer
diagnosis complicated with TB is not high. In clinical
evaluations, it is essential to be vigilant. When some
biomarkers are abnormal, it is often necessary to perform
lesion biopsy or lesion resection once again to confirm
the diagnosis.

MicroRNAs (miRNAs/miRs) are small RNA molecules
that can be stably expressed in body fluids such as serum,
plasma or saliva, and can be detected with high sensi-
tivity. MicroRNAs are also stably expressed in exosomes
and can be transmitted through this mechanism. Studies
have found that miRNAs can affect a variety of biological
processes, such as DNA damage repair, cell cycle arrest,
cell hypoxia, proliferation and apoptosis, etc. This enables
miRNAs to act as a biological factor predicting non-small
cell lung cancer (NSCLC) in patients.* Some scholars have
found that after Mycobacterium tuberculosis spp. invades
macrophages, miRNAs participate in the anti-T'B infec-
tion process of the body.® In a study by Das et al.,® after
THP-1 macrophages were infected with H37Rv and H37Ra,
the expression of miR-29a in THP-1 cells increased.

Survivin is a new member of the inhibitor of apopto-
sis (IAP) family and it is the strongest IAP found so far.
It has complex functions and can inhibit cell apoptosis,
promote cell transformation, participate in cell mitosis
and angiogenesis, and cause tumor cells to develop drug
resistance.”® The survivin gene is 15 kb in length, located
at 17q25, and has 4 exons and 3 introns. Its coding product
consists of 142 amino acids and has a molecular weight
of 16.2 kD. Other members of the IAP family generally
contain baculovirus IAP repeat (BIR) molecules composed
of 2-3 tandem cysteine/histidine consensus sequences
of 70 amino acids, and terminal hydroxyl RING finger
structure, in which the BIR molecule exerts an anti-apop-
totic effect. However, survivin contains only a single BIR
functional region, while the terminal hydroxyl does not
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contain a ring finger structure, but an interwoven spiral
structure, in contrast to other IAP family members.

Interferon gamma (IFN-y) release assays (IGRAs) are
used as an auxiliary diagnostic test for TB infection. They
evaluate the ability of T cells to release IFN-y upon stim-
ulation with TB-specific antigens.” Latent TB infection
is very common in adults. Recently, IGRAs have been uti-
lized clinically to diagnose active adult TB.10-12

Objectives

Survivin is tumor-specific, being expressed only in tu-
mor and embryonic tissues, while miR-29a and IFN-y are
mostly used in the differential diagnosis of TB. The aim
of this study was to establish the clinical diagnosis value
of miR-29a, survivin and IFN-y in patients with NSCLC
combined with active pulmonary TB (APT).

Materials and methods

Research objects

Patients with NSCLC combined with APT (n = 25), those
with NSCLC (n = 32) and patients with APT diagnosed
from March 2017 to September 2019 (n = 30) in our cen-
ter were selected to participate in this prospective study.
The diagnosis of NSCLC was confirmed by lung biopsy,
bronchoscopy, surgical pathological tissue, lymph node
biopsy, and imaging examination. The TNM staging
standards refer to the National Comprehensive Cancer
Network (NCCN) NSCLC Clinical Practice Guidelines.!?
The diagnosis of APT conforms to the 2018 version
of the diagnostic criteria issued by National Health and
Family Planning Commission of the People’s Republic
of China for TB."* The detailed diagnostic process was
shown in Fig. 1. We performed the lung biopsy only for
TB patients with difficult diagnoses, and included them
in the study. Immunohistochemistry was used to diag-
nose and classify lung disease markers including TTF-1,
Napsin A, CK7, p63/p40, CK5/6, DSG3, CgA, Syn, CD56,
Ki67, and Bacillus Calmette-Guerin (BCG). Patients diag-
nosed with NSCLC combined with APT may be diagnosed
with both diseases at the same time, or one of them may
be diagnosed successively. Among patients with NSCLC
combined with APT, in 3 cases NSCLC and APT were di-
agnosed at the same time, 9 cases were diagnosed as APT
before the diagnosis of NSCLC, and 13 cases were diag-
nosed as NSCLC before the diagnosis of APT. Exclusion
criteria included retreated TB, a history of a malignant
tumor, a history of anti-TB or tumor treatment before
enrollment, or other obvious complications, such as in-
fection. Every patient signed an informed consent form
before participating in the study. The study was conducted
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Fig. 1. Flowchart of active tuberculosis (TB) diagnosis

CT - computed tomography; PPD - purified protein derivative.

in accordance with the Declaration of Helsinki and ap-
proved by the Ethics Committee of The Fifth Affiliated
Hospital of Zhengzhou University, Zhengzhou, China (ap-
proval No. 2017003).

Detection method
Survivin detection method

We used immunohistochemistry to detect survivin
protein expression. After the tissue wax section was de-
waxed, debenzened and hydrated with gradient ethanol,
the endogenous peroxidase activity was blocked using
3% hydrogen peroxide, with the antigen being repaired
by high pressure and high temperature. After washing
with phosphate-buffered saline (PBS) and blocking with
normal goat serum (supplied in the kit) for 10 min, the sur-
vivin antibody (cat. No. ZN2428; 1:2000 dilution; Beijing
Baiaolaibo Technology Co., Ltd., Beijing, China) was added
and incubated at 4°C for 12 h. Next, the slides were washed
and the biotin-labeled secondary antibody was added drop-
wise with labeled streptavidin and incubated overnight
at4°C. Slides were washed following incubation, and then
the secondary antibody and horseradish enzyme-labeled
streptavidin (Beijing Baiaolaibo Technology Co., Ltd.) were
added dropwise and incubated overnight at 4°C. Samples
were then washed with PBS and 3,3’-diaminobenzidine
(DAB) (Beijing Baiaolaibo Technology Co., Ltd.) added
dropwise, and incubated at room temperature for 5 min

to develop color. Then, the samples were washed with wa-
ter, counterstained with hematoxylin (Beijing Baiaolaibo
Technology Co., Ltd.), dehydrated and dried, and finally
coverslipped for observation under a microscope (model
CX31-LV320; Olympus Corp., Tokyo, Japan). Survivin
protein expression was identified according to the fol-
lowing criteria: 5 high-power fields were randomly se-
lected for each slice and scored according to the percent-
age of positive cells. The percentage of positive cells >75%
was counted as 4 points, 250-75% as 3 points, 225-50%
as 2 points, 25-25% as 1 point, and <5% scored 0 points.
According to the intensity of color development, brown
meant 3 points, brown yellow 2 points, light yellow 1 point,
and no color 0 points. The score was calculated by multi-
plying the 2 items, and it was segregated from high to low.
A score of 9 or more meant high expression, 5-8 medium
expression, 2—4 low expression, and 0—1 negative expres-
sion. In this study, high, medium and low results were
defined as positive expressions (representative images
of immunohistochemical staining are shown in Fig. 2).

Detection method of miR-29a

Quantitative reverse transcription polymerase chain re-
action (QRT-PCR) was used to detect the levels of miR-29a
in peripheral blood. Fasting venous blood was collected, cen-
trifuged at 2000 rpm/min for 20 min at 4°C, and the superna-
tant was collected into a centrifuge tube and stored at -80°C
for testing. The TRIzol (Thermo Fisher Scientific, Waltham,
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USA) was used to extract total RNA from the collected cellu-
lar material, and after detection of nucleic acid concentration,
reverse transcription of miRNA was performed to generate
c¢DNA. Using cDNA as a template and U6 as an internal ref-
erence gene, SYBR Premix EX TaqTM II (TaKaRa Bio Inc.,
Kusatsu, Japan) was used to detect the expression of miR-29a,
using the following primer sequences: upstream primer:
5-GGGTAGCACCATCTGAAA-3’, downstream primer:
5-CAGTGCGTGTCCTGGAGT-3, U6 primer: 5-GACT-
TATGTTAGGAGACGA-3'. The reaction system consisted
of 20 pL, including cDNA (2 pL), miR-29a primer (1 pL),
SYBR Premix EX TaqI'M II (10 pL), and double distilled
water (ddH,O) (7 pL). A total of 40 cycles were performed,
and the relative expression of miR-29a was calculated using
the 2724¢t method. The experiment was repeated 3 times
to ensure validity.

L. Sun et al. Reference for diagnosis with lung cancer

Fig. 2. Representative images
of immunohistochemical
staining

IFN-y detection method

Peripheral venous blood was collected, divided (1 mL per
tube) into N (negative control), T (test culture) and P (positive
control) tubes, and mixed gently for 2 h. Tubes were incubated
at 37°C for 24 h, then centrifuged at 3000 rpm for 10 min,
and the upper layer of plasma was used for testing. A hu-
man IFN-y enzyme-linked immunosorbent assay (ELISA)
kit (cat. No. 1605023) was purchased from Shanghai Jianglai
Biotech Co.,, Ltd. (Shanghai, China) and the absorbance (A)
was measured using a microplate reader at 450 nm. A stan-
dard curve was prepared according to the calibrator to cal-
culate the IFN-y level. When the value of IFN-y is 0-14 pg/
mlL, it indicates a negative result. If it exceeds 14.0 pg/mL,
it indicates a positive result, and the patient may have TB
infection.'® A positive test result (IFN-y (+)) was interpreted
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as latent M. tuberculosis spp. infection, whereas a negative
IGRA (IFN-y (-)) result meant no infection with M.tb.

Statistical analyses

All data were analyzed using IBM SPSS v. 20.0 soft-
ware (IBM Corp., Armonk, USA). The Shapiro—Wilk test
was used to test normality and the Levene’s test was used
to test homogeneity of variance. The measurement data
were expressed as mean + standard deviation (M SD).
The comparison between groups was performed using t-test
or one-way analysis of variance (ANOVA) followed by least
significant difference (LSD) test. The count data were ex-
pressed as a percentage, and the comparison between groups
was performed using Fisher’s exact test or x? test. The value
of p < 0.05 indicated a statistically significant difference.

Results
General information

The average age in the NSCLC group was 52.92 +4.63
years. Among 15 cases of lung squamous cell carcinoma,
14 cases were p63+, 10 cases were syn+ and 15 cases
were CK 5/6+. Among 17 cases of lung adenocarcinoma,
16 cases were TTF-1+, 13 cases were Napsin A and 17 cases
were CK 7+. The TNM stage ranged between I and IV.
In the APT group, the average age was 50.62 +4.88 years.
The NSCLC combined with APT group had an average
age of 55.06 +5.17 years. Of these patients, 13 cases were
diagnosed as lung squamous cell carcinoma, and 12 cases
were diagnosed as lung adenocarcinoma. The TNM stage
ranged between I and IV (Table 1). There was no statisti-
cally significant difference in gender or age of the 3 groups.

Table 1. Clinical and demographic characteristics of enrolled patients

Variable | Nscic | APT | NscLcrAPT

Gender, n (%)
male 22 (68.75) | 21(70.00) 18(72.00)
female 10(21.25) = 9(30.00) 7 (28.00)

Age, range [years] 46-65 42-68 49-71

Cytological typing, n (%)

Squamous cell carcinoma, n (%) | 15 (46.88) - 13(52.00)
p63+ 14(93.33) - -
syn+ 10 (66.67) - -
CK5/6+ 15 (100.00) - -

Adenocarcinoma, n (%) 17 (53.12) - 12 (48.00)
TTF-1+ 16 (94.12) - -
Napsin A 13(76.47) - -
CK7+ 17 (100.00) - -

TNM stage, n (%)

[-Illa 13 (40.63) - 12 (48.00)
llb-IV 19 (59.37) - 13 (52.00)

NSCLC - non-small cell lung carcinoma patients; APT — patients with
pulmonary tuberculosis; NSCLCH+APT — patients with NSCLC combined
with APT.
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The expression and comparison
of survivin, miR-29a and IFN-y
in the 3 groups

Results for survivin, miR-29a and IFN-y in the 3 groups
are shown in Table 2, including normality and homogeneity
of variance. The positive rate of survivin in NSCLC (NSCLC
compared to APT, 78.12% compared to 16.67%, x* = 23.418,
p < 0.001) and NSCLC combined with APT group (NSCLC
combined with APT compared to APT, 72.00% compared
to 16.67%, x> = 17.160, p < 0.001) was significantly higher
than in the APT group. However, there was no statistical
difference between the NSCLC group and the NSCLC
combined with APT group (NSCLC compared to NSCLC
combined with APT, 78.12% compared to 72%, x = 0.284,
p = 0.758). The survivin expression had no significant rela-
tionship with the age, sex, pathological type, or clinical stage
of NSCLC combined with APT patients (Table 3).

One-way ANOVA followed by the LSD-t-test was used
to analyze the differences between 3 groups. The expres-
sion of miR-29a in the APT group was significantly higher
than in the NSCLC combined with APT group (APT com-
pared to NSCLC combined with APT, 4.43 +1.91 compared
t02.27 £1.98, post hoc LSD-t-test, LSD-t = 4.724, p < 0.001)
and the NSCLC group (APT compared to NSCLC,
4.43 +£1.91 compared to 1.59 +1.53, post hoc LSD-t-test,
LSD-t = 6.619, p < 0.001). However, there was no statisti-
cal difference between the NSCLC combined with APT
group and the NSCLC group (NSCLC combined with APT
compared to NSCLC, 2.27 +1.98 compared to 1.59 +£1.53,
post hoc LSD-t-test, LSD-t = 1.509, p = 0.151) (Table 2 and
Fig. 3A). The expression of miR-29a had no significant
relationship with the age, gender and pathological type
of NSCLC combined with APT patients, but was related
to the clinical stage. Moreover, the difference in TNM stage
between the 2 groups was also significant (2.87 £1.65 com-
pared to 1.33 £0.92, t-test, t = 2.861, p = 0.011) (Table 3).

The concentration of IFN-y in the APT group (APT
compared to NSCLC, 132.43 +122.28 compared to
36.72 £50.66, post hoc LSD-t-test, LSD-t = 4.452, p < 0.001)
and the NSCLC combined with APT (NSCLC combined
with APT compared to NSCLC, 102.48 +60.55 compared
to 36.72 +50.66, post hoc LSD-t-test, LSD-t = 2.912,
p = 0.004) was higher than that in the NSCLC group.
Furthermore, the IFN-y level in the NSCLC combined
with APT group was lower than that in the APT group,
although there was no statistical difference between them
(102.48 +60.55 compared to 132.43 £122.28, post hoc
LSD-t-test, LSD-t = 1.307, p = 0.195) (Table 2 and Fig. 3B).

Discussion

Survivin is the most powerful inhibitor of apoptosis
within the IAP family, and it is only expressed in em-
bryonic and developing fetal tissues. It is not expressed
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Table 2. Expression of survivin, miR-29a and IFN-y in 3 groups of patients

NSCLC (n=32) APT (n = 30) NSCLC+APT (n = 25)
positive 25(78.12) 5(16.67) 18 (72.00)
negative 7(21.88) 25(83.33) 7 (28.00)
Survivin, n (%)
X2* 23418 17.160 0.284
p-value <0.0012 <0.001° 0.758¢
miR-29a (M £SD) - 1.59£1.53 443 £1.91 2274198
Shapiro-Wilk test Sig. 0.093 0.114 0.337
p-value 0.24
Homogeneity of variances test t-value** 6.619 4.724 4.724
p-value <0.0012 <0.001P 0.151¢
IFN-y (M £SD) - 36.72 £50.66 13243 £122.28 10248 £60.55
Shapiro-Wilk test Sig. 0.236 0.522 0417
p-value 0.09
Homogeneity of variances test t-value** 4.452 1.307 2912
p-value <0.0012 0.195° 0.004¢

IFN-y — interferon gamma; M — mean; SD - standard deviation; NSCLC — non-small cell lung cancer patients; APT — patients with pulmonary tuberculosis;
NSCLCH+APT - patients with NSCLC combined with APT, * significance testing performed using x? test; ** significance testing was done using one-way
analysis of variance (ANOVA) followed by the least significant difference (LSD) t-test; > NSCLC compared to APT; ® APT compared to NSCLC+APT;

¢ NSCLC compared to NSCLC+APT.

Table 3. Expression of survivin and miR-29a in patients with NSCLC+APT

Clinicopathological Survivin miR-29a
features positive negative | Fisher’s exact p-value*
Age 0.601 0.570 0.577
<55 years 10 7 3 229+1.73
>55 years 15 1 4 1.92 £1.39
Sex 0.607 -0.652 0.532
male 18 12 6 1.92 +1.35
female 7 5 2 245+1.94
Cytological typing 0.560 —-1.349 0.193
squamous cell carcinoma 13 8 5 168 +1.19
adenocarcinoma 12 8 4 2.50£1.76
TNM stages 0.440 2.861 0.011
Illla 12 7 5 2.87 £1.65
lla-IV 13 9 4 1.33 £0.92

NSCLCHAPT - patients with non-small cell lung carcinoma (NSCLC) combined with APT; * significance testing was performed using Fisher's exact test;
** significance testing was done using t-test; M — mean; SD - standard deviation.

A B Fig. 3. The expression level of indicated genes, miR-29a
- % (A) and interferon gamma (IFN-y) (B)
8- .
- *okk mm NSCLC 300 Iﬂ| - NSCLC IGRAs — interferon gammfa release assays; NSCLC - non-
% I 1 = APT 5 = APT small cell lung cancer patients; APT — patients with
£ 6 B NSCLCAPT g 200 = NscLewapr | PUImonary tuberculosis; NSCLGHAPT — patients with
=& . =2 NSCLC combined with APT.
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in most of the normal, mature adult tissues, but has ab- to escape from monitoring remain undetected. Tamm
normal expression in many tumors.’*8 Survivin promotes et al. detected the expression of survivin in 60 human
the occurrence and development of NSCLC by inhibit- tumor cell lines, of which the expression was the high-

ing the apoptosis of cancer cells, thereby allowing them est in lung and breast cancer.!” Our results demonstrated
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that survivin was highly expressed in the NSCLC and
the NSCLC combined with APT groups, and its expres-
sion was significantly higher than the positive rate of be-
nign lung lesions and consistent with related reports.2°
In addition, the present study found that positive survivin
expression is not related to clinical tumor stage (p > 0.05).
Interestingly, this result is consistent with those of Zhao
and Zheng,?! but Niu et al.?? found that the positive rate
of survivin was related to TNM staging. The later the TNM
staging was performed, the higher the positive rate of sur-
vivin. We consider this discrepancy to be due to variation
in cases included in each report.

MicroRNAs are a type of non-coding RNAs with 19—
22 nucleotides. Because they can directly target a variety
of proteins, they have multiple functions. The miR-29a
is a part of the small RNA family which, in addition
to the 3'untranslated region (3’'UTR), can interact with
miRNA regulatory elements (MRE) in the non-3'UTR re-
gion. For example, there are a total of 14 miR-29a-binding
sites in the 3'UTR region and coding region of elastin.
It was confirmed using luciferase reporter gene analy-
sis that miR-29a could simultaneously bind to the MRE
in the coding region and 3’'UTR region to inhibit elastin
expression.?? Studies found that miR-29a could directly
inhibit the expression of a variety of collagen molecules,
with target genes being mainly extracellular matrix and
migration protein.?*2> The miR-29a target gene-related
proteins participated in multiple signaling pathways, and
could inhibit extracellular matrix remodeling by combin-
ing with the downstream of the transforming growth fac-
tor (TGF-B)/Smad-3 signaling pathway.?® Furthermore,
the expression of miR-29a in normal lung tissues gradu-
ally increases as the lung matures.?” Moreover, miRNAs
participate in the proliferation and apoptosis of various
tumors by regulating the expression of oncogenes. The ex-
pression of miR-29a was downregulated in NSCLC tissues,
which was significantly correlated to tumor staging and
metastasis, and had certain value for NSCLC diagnosis
and the evaluation of the disease.?® Studies found that
miR-29a also played an important role in the body’s im-
mune response, and had certain clinical value in the diag-
nosis of APT. Fu et al. used a microarray-based expression
profiling to screen the serum of patients with active TB
and found that the expression of miR-29a was significantly
upregulated, which was consistent with the upregulation
of miR-29a in the sputum of patients with APT.?? Sharbati
et al. also confirmed that M.tb could upregulate the ex-
pression of miR-29a after infecting human macrophages.3°

The incidence of TB is relatively high, and infec-
tion is most common in the lungs. Tumor patients are
susceptible to TB due to low immunity. At this stage,
the most commonly used screening method for TB in-
fection in China is the tuberculin skin test (TST), but its
specificity is reduced because the pure protein derivative
of the antigen is similar to the antigen of the BCG vaccine.
When the body’s immune function declines, the sensitivity
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of TST diagnosis also decreases,?! and it is prone to cross-
reaction and false positive results.3*3% The bacteriologi-
cal examination is a common method for diagnosing
active TB, but it takes a long time to culture tubercle ba-
cillus. Therefore, finding a fast and accurate detection
method is particularly important for the prevention and
diagnosis of TB. Interferon gamma is a specific cytokine
released by T lymphocytes sensitized by TB. In recent
years, IGRAs have become a new type of immunological
diagnosis method, which is gradually applied in the clini-
cal diagnosis of TB.3* After an individual is infected with
M.tb, 2 specific antigens, namely CFP-10 and ESAT-6,
can be produced. These antigens stimulate T lympho-
cytes to produce IFN-y. Therefore, by detecting the level
of IFN-y in the peripheral blood of patients, it is possible
to determine whether there is M.tb infection, and to dis-
tinguish true TB infection, eliminating the interference
of vaccination and nontuberculous infection.?> Research
by Huang and Chen found that malignant tumors and
purulent infections can also cause IFN-y to increase.?
Furthermore, other results have confirmed that IGRAs
show high sensitivity and specificity in diagnosis, and
is more useful than TST in auxiliary diagnosis of APT.%”

In clinical practice, doctors need to treat patients with
high suspicion of tumor or TB with caution during diag-
nosis and treatment; the possibility of lung cancer com-
plicated with TB should be fully considered. A correct
diagnosis in patients with the coexistence of TB and lung
cancer is difficult. In such cases, bronchoscopy, CT and
transthoracic lung biopsy should be performed. If diagno-
sis is unclear after these diagnostic tests, surgery becomes
necessary. The 3 biomarkers (survivin, IFN-y and miR-29)
proposed in this study can provide other avenues for dif-
ferential diagnoses. However, we should be vigilant to pa-
tients with APT complicated by lung cancer, especially
those with low serum expression of miR-29a, and high
expression of survivin in diseased tissues who have been
pathologically diagnosed with APT. According to the clini-
cal situation, a reasonable diagnosis and treatment plan
can be developed to avoid missed or misdiagnosed cases,
which is of great significance for patients with lung cancer
complicated with TB.

Limitations

The present study has several limitations. First, although
abovementioned biomarkers (survivin, IFN-y and miR-29)
could be seen to help diagnose lung cancer in patients with
TB, we did not take cost into account. Second, this study
did not include the prognostic information of each group,
and the significance of those biomarkers for the prognosis
of lung cancer combined with TB could not be evaluated.
However, it will be evaluated in future studies. Finally, this
study is limited to the conditions of local population, and
the discussed issue requires larger, multi-center, multi-
field future studies.
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Conclusions

In the present study, our results demonstrated that de-
tecting the levels of miR-29a, survivin and IFN-y was help-

ful

for differential diagnosis of lung cancer and TB.
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