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INTRODUCTION

The correlation between tuberculosis (TB) and lung cancer (LC) in diagnosis,
epidemiology, and treatment is still unclear. Based on different cohort and
retrospective studies, this correlation could be justified by immune weakness
because of exposure to TB which may increase the risk of LC. In this study, we
tried to exhibit a prominent connection between TB and LC. The diagnosis and
treatment of patients with concomitant TB and LC differ from patients with
only one of the diseases. In this review, it was well clarified that the most
practical diagnostic method for LC is chest tomography, biopsy, and
histopathology, and for pulmonary TB sputum microscopic examination,
Autofluorescence bronchoscopy (AFB), culture, and PCR. Also, immunological
methods can be a good alternative for differential diagnosis. Most
epidemiological studies were about concomitant TB and LC in TB-endemic
areas, especially in the Middle East. The most suggested methods for definite
treatment of LC are chemotherapy, radiotherapy, and surgery while for TB, a
long course of anti-TB therapy can be used. Moreover, immunotherapy is
considered a good treatment for lung cancer if the interferon-gamma release
assay (IGRA) is negative.
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the cancer with the highest mortality rate (18.4%). It is

Mycobacterium tuberculosis (MTB) causes tuberculosis
(TB), which is now one of the world’s most common and
deadliest infectious diseases. In 2019, there were 10 million
new cases of multi-drug resistant TB, almost one-third of
the population, affected worldwide according to the World
Health Organization (WHO) (1). Lung cancer (LC) is one of
the main causes of cancer-related deaths worldwide, and
80% of the cases are non-small cell lung cancer (NSCLC)
(2). LC also has had an increasing rate due to various
reasons such as unhealthy lifestyle, air pollution, and

population aging (3). In 2019, it was reported that LC was

predicted that the number of lung cancer-affected people
will significantly increase in 2040 (4). Several studies report
that there is a positive relationship between TB and LC (5-
7). The reason for this relation can be a tumor-supporting
microenvironment made by TB that can induce innate
immunity and cytokines, which can cause tumor growth
(8). Because of the TB and LC similarities, it is difficult to
distinguish these two deadly conditions which makes the
diagnosis and treatment even harder. Epidemiologic
studies have indicated an increasing rate of LC in TB-

endemic areas.
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In this review, we selected the articles with TB and LC
in the title in Scopus and PubMed databases since 2000.
Case reports, comments, conference papers, editorials,
non-English, and review articles were excluded. The others
were categorized into three main groups diagnosis,
treatment, and epidemiology. Articles in each group were
assorted into subgroups with more details. Since the
majority of studies proved the correlation of MTB with LC
(9), TB patients with a high risk of LC like people older
than 55 years old or a history of smoking more than 30
packs of cigarettes per year should be assessed with chest
CT. Also, they should be evaluated for the tumor markers
like miR128, miR210, and mir1266 to get sure if they have
LC or not, before starting the TB treatment (10, 11). Lots of
studies compared TB and LC in different approaches but in
this article, we tried to gather all these data and categories
in diagnosis, epidemiological, and treatment methods to
present the best way in each one. This review will examine
the previous LC and TB-based studies written in the
English language since 2000. We used PubMed and Scopus
databases to identify these studies using the keywords,
("TB" OR "tuberculosis") AND ("LC" OR "lung cancer" OR
"lung carcinoma" OR "Pulmonary Carcinoma”). The search
yielded 105 potential studies.

Figure 1 is a simple representation of the areas
involved in exposure, diagnosis, and treatment related to

TB, LC, and their comorbidity that is discussed in this

review.
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Figure 1. A brief illustration of the connection between LC and TB in terms of
epidemiology, diagnosis, and treatment; misdiagnosis or delay in diagnosis of the
diseases due to the similarities may lead to the progress of the disease and
affect the mortality rate

DIFFERENTIAL DIAGNOSIS

The coexistence of LC and TB is often misdiagnosed as
a single disease. Even when the right diagnosis is made,
the treatment methods are controversial. The hardest

aspect of this diagnosis is how to differentiate TB and LC.

Imaging Techniques and Tomography

Radiological images that prove smear-negative or
positive TB in patients can lead to neglecting the diagnosis
of coexistent LC at the right time and thus patients will
only undergo anti-TB treatments (12). Qi et al. (13) revealed
differences in imaging features between TB and LC
through conventional MRI. Although it is demonstrated
that there is a clear difference between the image of TB and
LC patients” lungs (14), radiological similarities in many
cases cause misdiagnosis (15).

Fluorodeoxyglucose =~ (FDG)  positron  emission
tomography/computed tomography (PET/CT) image is
also a method to diagnose TB that mimics LC. But, it
should be carried out with accuracy, especially in TB-
endemic areas, because it may lead to misdiagnosis (16).
CT screening and 8F-FDG PET / CT have shown low
specificity and a high number of false positives in
discerning LC in TB-endemic areas (17, 18).

Although maximum standardized uptake value (SUV
max) and nodule size are not considered good parameters
for differential diagnosis, higher SUV max and larger
short-axis of the solitary pulmonary nodule (SPN) may
reflect malignant tumors (17). WHO suggested that a
threshold for nodule size should be used as a criterion to
reduce the false-positive rate in lung cancer diagnosis.
Other criteria, such as considering the endemicity of the
habitat, can play an important role in reducing false
positives (19). If the size of the solid pulmonary nodule is
so small that no definitive differential diagnosis can be
made with bacteriology or pathology, whether it is TB or
LC, PET scans can do this diagnosis to some extent in the
early stages. In lung cancer patients, the SUVs of both FDG
and 1'C-choline were high. In tuberculosis patients, the

SUV of FDG was high, but the SUV of 11C-choline was low.
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In atypical mycobacterial infection patients, the SUVs of
both FDG and C-choline were low (20).

Several studies emphasize tomography outcomes as
well as comparison of uptake rates of 18 F- FDG and 11 C-
choline (20). PET/CT was studied in different endemic
areas to examine its efficiency (21-30). Perhaps the accuracy
of nodal staging using CT or FDG-PET/CT is low in LC
patients with parenchymal TB (31, 32). FDG PET/CT and
68 Ga-Alfatide II with 18 F-FDG can be a way of
differential diagnosis, but findings should be interpreted
with caution in TB-endemic regions (16, 33).

When the diagnosis is difficult, computed tomographic
(CT) findings on a hybrid PET/CT are an important way to
distinguish TB from LC (34-36). Radiomic features from CT
Radiomics have been recently proposed as a potent tool for
differentiating TB and LC (37). In addition, a combination
of radiomics and semantic selected features derived from
PET/CT images in a radiomics nomogram has shown
considerable diagnostic improvement in differentiating
pulmonary TB and LC (38). A study in 2021 on two
separate groups of patients with either mass-like TB or LC
has shown that there are significant differences in
morphological and texture features and also radiomic

models between these groups (39).

Clinical Symptoms

Clinical symptoms have a crucial role in the differential
diagnosis. For example, cough, expectoration, fever,
hemoptysis, weight loss, and breathlessness are common
symptoms of both diseases; whereas, sudden weight loss,
change in chronic cough, hemoptysis, and history of
tobacco consumption are more common in LC. Although
fever is common between both diseases, it is nonspecific in
LC (40, 41). Zheng et al. (42) reported irritant cough,
expectoration, hemoptysis, fever, and CT features of
irregular mass and pleural thickening as indicators of
concomitant TB and LC with particular emphasis on
fibrous calcification as an LC predictor in TB patients.
Some differential clinical symptoms are presented in

Table 1.
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Table1. Differential diagnosis with clinical symptoms (40)

Symptoms and indications LC Pulmonary TB
) Low-grade fever with rising in
Fever Non-specific )
the evening
Weight loss Sudden Gradual
Dyspnea Present Absent or present
Clubbing nails Present Not often
Response to anti- ) )
No Yes and immediate
tubercular drugs
Specific diagnostic )
) Biopsy CT Thorax, culture
technique
) Yes, more
Hemoptysis Yes
common
History of smoking Yes, more usual Not often

Expressional Diagnosis

An increasing number of publications focus on the
genetic differential diagnosis of TB and LC. Loss of
heterozygosity and increased protein expression of FHIT is
more prominent in LC patients infected with TB than in
uninfected patients (43). In addition, SPIUNCI expression
increases in LC much more than TB (44). Cellular
abnormalities and the extent of DNA damage varies in
different lung diseases. Among TB, LC, and COPD
patients, TB is associated with higher odds of DNA
damage alongside higher levels of apoptosis, necrosis, and
impaired cytokinesis, while LC patients had the least
chromosomal aberration (45). Higher levels of cell-free
DNA and its integrity in NSCLC a distinguishing marker
between LC and TB (46). In LC patients, sensitivity to
EGFR mutation and, subsequently, response to EGFR-
tyrosine kinase inhibitors as well as TB-induced
inflammation and carcinogenesis depends on the gender
type and TB history (47). Matrix metalloproteinase MMP-9
is increased in TB compared to LC (48). TB patients have
shown higher sputum adenosine deaminase activity
(ADA) than patients with LC (49). Interestingly, in a recent
cohort study using end-point and in-situ PCR methods, it
has been shown that Mtb 1S6110 transposon was integrated
with tumor tissue genome in NSCLC patients (50). This
finding can pave the way for identifying the presence of TB
infection in LC patients and also explaining the effects that

MTB has on lung tumor status.
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Immunological Diagnosis

Mycobacterium  tuberculosis antigen promotes LC
metastasis through the immunological way as well as the
PD-1/PDI-1 signaling pathway (51). The immunological
approach mostly is used to determine the severity of TB
and LC disease. For example, patients with higher levels of
BAL fluid neopterin were in the advanced condition of TB.
Likewise, an increased level of BAL fluid neopterin was
observed in patients with adenocarcinoma and SCLC (52).
Moreover, higher levels of serum human epididymis
protein 4 (HE4) in LC may also be counted as a specific
differential marker (53). The rate of T-SPOT was much
more prominent in TB rather than LC (3). Macrophages
also may have a key role in the propagation of TB into LC
cells (44). Although IL-18 is not specific to TB, it can be
useful for the diagnosis of this disease (54). Moreover, Kuo
et al. (55) showed that the concomitance of active TB and

LC exhibits a higher immune response.

MicroRNA-Based Diagnosis

The expression level of miRNAs varies among
prevalent lung diseases and some intergenic miRNAs were
identified with potential functions in cell cycle arrest,
thereby making them valuable non-invasive diagnostic
biomarkers (56). Compared to controls, serum levels of
miR-182 and miR-155 were substantially higher only in LC
patients, whilst greater levels of miR-197 were only
observed in patients with TB (57). In addition, miR-378i
expression was only increased in TB, while miR-200b
expression was increased in LC (58). The expression
pattern of miR-155, miR-125b, and miR-146a in the
patients' blood showed different expression profiles in
both TB and NSCLC in comparison to healthy controls (59,
60). Also, in a bioinformatics study, Barh et al. (61)
proposed 45 common miRNAs that deregulate in both TB
and LC.

EPIDEMIOLOGY
Association of TB and LC in the Endemic Areas

There are several studies in which TB and LC
comorbidity has been evaluated in a particular time and

place. Rybacka-Chabros et al. (62) inferred that the

immunodeficiency caused by chronic TB infection is the
main reason for the correlation between both diseases.
There was a high frequency and an upward trend in the
presence of TB in the years 1976, 1987, and 1999 not only in
LC patients but also in patients with leukemia and
lymphoma (63). A study in Belgium revealed that 5.1% of
LC patients had tuberculous lymphadenitis simultaneously
(64). PET/CT was used to detect NSCLC in populations
with a high prevalence of TB (21, 23). The coexistence of TB
and LC had been studied and proved in Lithuania, China,
Serbia, Taiwan, Iran, Japan, and a group of Caucasian
patients in the Netherlands (8, 65-74). It has also been
reported that a history of tuberculosis can increase the risk
of lung cancer (75). Positive interferon-gamma release
assay (IGRA) test ratio in people with LC in consecutive
decades in Japan revealed that LC and TB comorbidity is
declining in the Japanese population. This decrease is due
to the prognostic methods of TB in people with cancer,
early detection of cancer, and cancer medication (76). In a
recent nationwide, population-based cohort study in
Taiwan on patients with primary cancer, having TB has
increased the risk of developing secondary LC about 1.67
times compared to the condition where TB is absent, and
the presence of other comorbidities as well plays a

contributing role (77).

Role of lifestyle and behavior in TB and LC

A variety of studies proved that the risk of TB and LC
would increase in the case of tobacco smoking (71, 78-83).
There is also a positive correlation between alcohol
consumption and LC (78). There may be a correlation
between opium smoking and developing LC, but it
demands more investigation (84). Sikjer et al. (85)
suggested that there may exist an association between
psychiatric disorders and respiratory diseases; therefore,
the treatment of these patients should be followed up. In
contrast, in a cohort study, Silva et al. (86) suggested that
alcohol consumption and TB may not be associated with
the risk of LC, despite confirming cigarette smoking as a

risk factor for LC. Both LC and pulmonary TB exhibit age-
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dependent characteristics and risk factors. In a cohort
study, it was shown that the risk of LC was higher in TB
patients at younger ages rather than older ages (87). This
may be due to more dangerous and impulsive behavior in

younger people.

Epidemiology of diagnosis

Since TB and LC mimic each other, differential
diagnosis is really important in these cases, especially in
endemic areas. Adenosine deaminase can be a useful
marker for differentiating TB from LC or mesothelioma
(88). The association between TB and LC can be detected
by microbiological approaches, such as performing acid-
fast bacilli smear and mycobacterial culture of bronchial
aspirates in all patients with suspected LC, especially in
high TB prevalence areas (89). Shu et al. (90) revealed that
radiological findings of the military pattern and positive
culture for non-tuberculous mycobacteria (NTM) could be
a good marker to distinguish TB from LC. In terms of
microbial epidemiology, in the Netherlands, all TB cases
were rooted in fungal infection, Pneumocystis carinii
pneumonia (PCP), and TB (91). Compared to other types of
cancer, the L form of Mtb (MTB-L) had the highest
frequency in LC samples (92).

Mortality in Different Population Groups

Mortality seemed to be increased due to LC among
whetstone cutters, but it needs more investigation (93).
Diabetes and TB comorbidity also elevated the mortality
rate (94). Among workers with a history of pulmonary
tuberculosis (PTB), an excess risk of LC mortality was
observed, whereas the risk was lower than that seen
among workers without a history of PTB (95). In 2013, a
population study on LC victims had shown that TB could
increase LC mortality (96). Post-inhaled corticosteroid
pulmonary TB increased LC risk in patients with asthma.
Because of the high mortality associated with LC,
screening tests are recommended for patients with post-
inhaled corticosteroid pulmonary tuberculosis (post-ICS
TB) (97).
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DILEMMA IN TREATMENT

In patients with LC, the best treatments seem to be
cytotoxic chemotherapy, targeted therapy, and emergent
immune therapy after surgery. But among these
treatments, targeted therapy is not associated with TB
patients, so it is not useful enough for patients who have
both diseases together (98). A study in Turkey attempted to
evaluate the complication of concomitant TB and LC
treatment. Though postoperative adjuvant chemotherapy
has no extra effect on patients, the detection of the best
treatment for these patients is a big challenge in
developing countries where TB is endemic (99).

It is about a decade since immune checkpoint inhibitors
(ICIs) are used as an immunotherapy treatment for
malignancies as well as lung cancer. It should be noted that
there have been reports worldwide that this method leads
to tuberculosis in high-risk patients. As a result, the great
challenge in NSCLC treatment is to prevent it from leading
to other diseases such as TB due to a compromised
immune system (100). It can be good to take an IGRA test
and hepatitis B serology before initiating ICI therapy, as
ICI therapy can lead to the reactivation of hepatitis and TB
(101-103). However, according to the results of Kim et al.
(104), in NSCLC patients, treatment with ICI after
chemotherapy did not increase the incidence of TB,
although prolonged use of steroids was considered a TB
risk factor. Overall, studies underline the importance of
assessing the ICI treatment crosstalk with TB development
and the necessity of interrogating the presence of MTB
infection in LC patients who undergo this treatment.

Currently, the procedure used to treat LC is such that
in its early stages, the diagnostic test for TB is first
performed utilizing PCR and the result will be confirmed
by CT scan. Anti-TB treatments are started and surgery is
performed if they do not improve the clinical condition. If
TB is not confirmed, surgery will be performed first, and
then anti-TB treatment will be prescribed. In patients with
LC metastasis, treatment methods such as immunotherapy
and chemotherapy are prescribed depending on the
patient's condition. If tuberculosis is confirmed,

immunotherapy will not be performed due to the possible
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reactivation of TB. In other treatments, anti-cancer
treatment is given to the patient at the same time or before
initiating cancer treatment (98). Moreover, immunotherapy
in LC patients using PD-1/PD-L1 blockade has shown
safety and efficiency in LC patients with latent TB,
although this treatment has been associated with TB
reactivation and TB-related mortality (105). Besides,
pneumonectomy, lobectomy, and segmentectomy are some
surgical approaches to cure pulmonary TB and LC
coexistent. Using FDG PET/CT before lobectomy surgery
can provide valuable information (34). Figure 2 shows the

algorithm for the treatment of co-existent TB and LC (98).

CONCLUSION

Several different diagnosis methods for simultaneous
TB and LC have been used in different countries but the
most relevant clinical approach to the diagnosis of
concomitant TB and LC is radiological evidence together
with a compatible clinical picture. The most suggested
diagnostic method for concomitant pulmonary TB and LC
is chest tomography, although the immunological
approach can be a good alternative. It is important to

diagnose TB before starting the treatment because several

studies have clarified that there is an undeniable
relationship between TB and LC, especially in TB-endemic
area. The most TB endemic areas are India, Indonesia,
China, the Philippines, Iran, Turkey, and Pakistan, and also
in less well-developed countries.

In recent years, the scientists' approaches ran into easier
and also less expensive methods. Since time plays an
important role in diagnosis, the shorter the diagnosis time
is, the better treatment can occur. Thus, immunological
approaches seem to be the most interesting issue for a
scientist. After determining the appropriate diagnosis, it is
important to choose the best treatment that can decrease
the symptoms of both TB and LC. Cytotoxic chemotherapy
and emergent immune therapy seem to have the best
answer in clinical studies. However, the existence of TB
and HBV should be examined before initiating the
immunotherapy. The limitation of our study is that there
are still a few articles on the side effects of immunotherapy
or other new treatments for co-existent TB and LC. So, we
suggest that the side effects of simultaneous treatment of
tuberculosis and lung cancer should be examined in

patients.
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Figure 2. Algorithm for treatment of co-existent TB and lung cancer in early-stage and metastatic cases [Reprinted with permission from Elsevier] (98)

Tanaffos 2023; 22(1): 7-18



Funding

No funding sources.

Competing interests

The authors declare that they have no competing

interests.

REFERENCES

1.

Global tuberculosis report 2020. Geneva, World Health
Organization; 2020
(https:/ /www.who.int/ publications/i/item/9789240013131).
Travis WD, Brambilla E, Nicholson AG, Yatabe Y, Austin
JHM, Beasley MB, et al. The 2015 World Health Organization
Classification of Lung Tumors: Impact of Genetic, Clinical and
Radiologic Advances Since the 2004 Classification. | Thorac
Oncol2015;10(9):1243-60.

Feng B, Li Y, Guo D, Lin M, Guo Q. Research on the value of
the T cell spot test for tuberculosis for the diagnosis of lung
cancer combined with pulmonary tuberculosis. Thorac Cancer
2018;9(10):1231-4.

Cao S, Li J, Lu ], Zhong R, Zhong H. Mycobacterium
tuberculosis antigens repress Thl immune response
suppression and promotes lung cancer metastasis through PD-
1/PDI-1 signaling pathway. Cell Death Dis 2019;10(2):44.
Varol Y, Varol U, Unlu M, Kayaalp I, Ayranci A, Dereli MS, et
al. Primary lung cancer coexisting with active pulmonary
tuberculosis. Int | Tuberc Lung Dis 2014;18(9):1121-5.

Simsek A, Kalemci S, Mutlu N, Yapici I, Acet Oztiirk NA.
Lung cancer diagnosed with Mycobacterium tuberculosis or
nontuberculosis mycobacteria concomitantly. Tuberk Toraks
2017;65(4):291-5.

Bordignon V, Bultrini S, Prignano G, Sperduti I, Piperno G,
Bonifati C, et al. High prevalence of latent tuberculosis
infection in autoimmune disorders such as psoriasis and in
chronic respiratory diseases, including lung cancer. J Biol
Regul Homeost Agents 2011;25(2):213-20.

Wu CY, Hu HY, Pu CY, Huang N, Shen HC, Li CP, et al.
Pulmonary tuberculosis increases the risk of lung cancer: a
population-based cohort study. Cancer 2011;117(3):618-24.
Abudureheman M, Simayi R, Aimuroula H, Yan XY, Hu R,

Ma Y, et al. Association of Mycobacterium tuberculosis L-

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Sheikhpour M, etal. 13

formmpb64 gene and lung cancer. Eur Rev Med Pharmacol
Sci 2019;23(1):113-20.

Parker CS, Siracuse CG, Litle VR. Identifying lung cancer in
patients with active pulmonary tuberculosis. J Thorac Dis
2018;10(Suppl 28):53392-7.

Wang XL, Shan W. Application of dynamic CT to identify lung
cancer, pulmonary tuberculosis, and pulmonary inflammatory
pseudotumor. Eur Rev Med Pharmacol Sci 2017;21(21):4804-9.
Dasgupta P, Chakrabarti A, Halder D, Acharyya S,
Gangopadhyay S. Results of diagnostic dilemma between lung
cancer and sputum negative pulmonary tuberculosis: a
retrospective study. | Indian Med Assoc 2012;110(12):898-900.
Qi LP, Chen KN, Zhou X], Tang L, Liu YL, Li XT, et al.
Conventional MRI to detect the differences between mass-like
tuberculosis and lung cancer. | Thorac Dis 2018;10(10):5673-84.
Le K. Lung X-Ray Image Analysis for Automated Detection of
Early Cancer and Tuberculosis. WSEAS Transactions on
Information Science and Applications 2006,3(12):2347-54.
Singh VK, Chandra S, Kumar S, Pangtey G, Mohan A, Guleria
R. A common medical error: lung cancer misdiagnosed as
sputum negative tuberculosis. Asian Pac ]| Cancer Prev
2009;10(3):335-8.

Zheng Z, Pan Y, Guo F, Wei H, Wu S, Pan T, et al
Multimodality FDG PET/CT appearance of pulmonary
tuberculoma mimicking lung cancer and pathologic
correlation in a tuberculosis-endemic country. South Med |
2011;104(6):440-5.

Niyonkuru A, Chen X, Bakari KH, Wimalarathne DN, Bouhari
A, Arnous MMR, et al. Evaluation of the diagnostic efficacy
of 18 F-Fluorine-2-Deoxy-D-Glucose PET/CT for lung cancer
and pulmonary tuberculosis in a Tuberculosis-endemic
Country. Cancer Med 2020;9(3):931-42.

Kim H, Kim HY, Goo JM, Kim Y. Lung Cancer CT Screening
and Lung-RADS in a Tuberculosis-endemic Country: The
Korean Lung Cancer Screening Project (K-LUCAS). Radiology
2020;296(1):181-8.

Ketai L. Tuberculosis and the Prospects for Lung Cancer
Screening Worldwide. Radiology 2020;296(1):189-90.

Hara T, Kosaka N, Suzuki T, Kudo K, Niino H. Uptake rates of

18F-fluorodeoxyglucose and 11C-choline in lung cancer and

Tanaffos 2023; 22(1): 7-18



14

21.

22.

23.

24

25.

26.

27.

28.

Correlation between Tuberculosis and Lung Cancer

pulmonary tuberculosis: a positron emission tomography
study. Chest 2003 Sep;124(3):893-901.

Low SY, Eng P, Keng GH, Ng DC. Positron emission
tomography with CT in the evaluation of non-small cell lung
cancer in populations with a high prevalence of tuberculosis.
Respirology 2006;11(1):84-9.

Kim YK, Lee KS, Kim BT, Choi JY, Kim H, Kwon O], et al.
Medjiastinal nodal staging of nonsmall cell lung cancer using
integrated 18F-FDG PET/CT in a tuberculosis-endemic
country: diagnostic Cancer
2007;109(6):1068-77.

Yen RF, Chen KC, Lee ]M, Chang YC, Wang ], Cheng MF, et

efficacy in 674 patients.

al. 18F-FDG PET for the lymph node staging of non-small cell
lung cancer in a tuberculosis-endemic country: is dual time
point imaging worth the effort? Eur | Nucl Med Mol Imaging
2008;35(7):1305-15.

Lee JW, Kim BS, Lee DS, Chung JK, Lee MC, Kim S, et al. 18F-
FDG PET/CT in mediastinal lymph node staging of non-
small-cell lung cancer in a tuberculosis-endemic country:
consideration of lymph node calcification and distribution
pattern to improve specificity. Eur | Nucl Med Mol Imaging
2009;36(11):1794-802.

Sit AK, Sihoe AD, Suen WS, Cheng LC. Positron-emission
tomography for lung cancer in a tuberculosis-endemic region.
Asian Cardiovasc Thorac Ann 2010;18(1):33-8.

Kuo CH, Chen HC, Chung FT, Lo YL, Lee KY, Wang CW, et
al. Diagnostic value of EBUS-TBNA for lung cancer with non-
enlarged lymph nodes: a study in a tuberculosis-endemic
country. PLoS One 2011;6(2):e16877.

Lu YY, Wang HY, Hsia JY, Lin WY. FDG PET/CT for the
preoperative nodal staging of non-small cell lung cancer in a
tuberculosis-endemic country: Are maximum standardized
uptake values useful? Thorac Cancer 2013;4(3):273-9.

Shaw JA, Irusen EM, von Groote-Bidlingmaier F, Warwick JM,
Jeremic B, du Toit R, et al. Integrated positron emission
tomography/computed tomography for evaluation of
mediastinal lymph node staging of non-small-cell lung cancer
in a tuberculosis-endemic area: A 5-year
observational study. S Afr Med ] 2015;105(2):145-50.

prospective

29.

30.

31.

32.

33.

34.

35.

36.

37.

Liang Y, LI Q, Luo T. Quantitative analysis of energy spectrum
CT in differential diagnosis of peripheral lung cancer and
tuberculosis in unenhanced phase. Chinese Journal of Medical
Imaging Technology 2017:1206-10.

Werutsky G, Hochhegger B, Lopes de Figueiredo Pinto JA,
Martinez-Mesa ], Zanini ML, Berdichevski EH, et al. PET-CT
has low specificity for mediastinal staging of non-small-cell
lung cancer in an endemic area for tuberculosis: a diagnostic
test study (LACOG 0114). BMC Cancer 2019;19(1):5.

Werutsky G, Hochhegger B, Lopes de Figueiredo Pinto JA,
Martinez-Mesa J, Zanini ML, Berdichevski EH, et al. PET-CT
has low specificity for mediastinal staging of non-small-cell
lung cancer in an endemic area for tuberculosis: a diagnostic
test study (LACOG 0114). BMC Cancer 2019;19(1):5.

Lang S, Sun ], Wang X, Xiao Y, Wang ], Zhang M, et al.
Asymptomatic pulmonary tuberculosis mimicking lung cancer
on imaging: A

2017;14(3):2180-8.

retrospective study. Exp Ther Med
Kang F, Wang S, Tian F, Zhao M, Zhang M, Wang Z, et al.
Comparing the Diagnostic Potential of 68Ga-Alfatide II and
18F-FDG in Differentiating Between Non-Small Cell Lung
Cancer and Tuberculosis. ] Nucl Med 2016;57(5):672-7.

Lim CG, Shin KM, Lim JS, Lim JK, Kim HJ, Kim WH, et al.
Predictors of conversion to thoracotomy during video-assisted
thoracoscopic surgery lobectomy in lung cancer: additional
predictive value of FDG-PET/CT in a tuberculosis endemic
region. | Thorac Dis 2017;9(8):2427-36.

Du X, Zhang Y, Chen L, Mi B, You Q, Xu Y, et al. Comparing
the Differential Diagnostic Values of F-Alfatide II PET/CT
between Tuberculosis and Lung Cancer Patients. Contrast
Media Mol Imaging 2018;2018:8194678.

Niyonkuru A, Bakari KH, Lan X.8F-Fluoro-2-Deoxy-d-
Glucose PET/Computed Tomography Evaluation of Lung
Cancer in Populations with High Prevalence of Tuberculosis
and Other Granulomatous Disease. PET Clin 2018;13(1):19-31.

Thattaamuriyil Padmakumari L, Guido G, Caruso D, Nacci I,
Del Gaudio A, Zerunian M, et al. The Role of Chest CT
Radiomics in Diagnosis of Lung Cancer or Tuberculosis: A

Pilot Study. Diagnostics (Basel) 2022;12(3):739.

Tanaffos 2023; 22(1): 7-18



38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

Du D, Gu ], Chen X, Lv W, Feng Q, Rahmim A, et al.
Integration of PET/CT Radiomics and Semantic Features for
Differentiation between Active Pulmonary Tuberculosis and
Lung Cancer. Mol Imaging Biol 2021;23(2):287-98.

Wei S, Shi B, Zhang ], Li N. Differentiating mass-like
tuberculosis from lung cancer based on radiomics and CT
features. Transl Cancer Res 2021;10(10):4454-63.

Bhatt M, Kant S, Bhaskar R. Pulmonary tuberculosis as
differential diagnosis of lung cancer. South Asian | Cancer
2012;1(1):36-42.

Prabhakar B, Shende P, Augustine S. Current trends and
emerging diagnostic techniques for lung cancer. Biomed
Pharmacother 2018;106:1586-99.

Zheng L, Yin J, Wang S, Jiang H, Hu P, Kang Z, et al.
Associated factors of co-existent pulmonary tuberculosis and
lung cancer: A case-control study. Eur ] Clin Invest
2021;51(4):e13432.

Song L, Yan W, Zhao T, Deng M, Song S, Zhang ], et al.
Mycobacterium tuberculosis infection and FHIT gene
alterations in lung cancer. Cancer Lett 2005;219(2):155-62.

Xue JL, Yi L, Yan ZH, Li X, Wang X], Wei PJ, et al. SPLUNC1
Is a Significant Marker in Pleural Effusion from Lung Cancer
Compared to Tuberculosis. Monoclon Antib Immunodiagn
Immunother 2015;34(3):206-12.

da Silva AL, Bresciani MJ, Karnopp TE, Weber AF, Ellwanger
JH, Henriques JA, et al. DNA damage and cellular
abnormalities in tuberculosis, lung cancer and chronic
obstructive pulmonary disease. Multidiscip Respir Med
2015;10:38.

Leng S, Zheng ], Jin Y, Zhang H, Zhu Y, Wu ], et al. Plasma
cell-free DNA level and its integrity as biomarkers to
distinguish non-small cell lung cancer from tuberculosis. Clin
Chim Acta 2018;477:160-5.

Chang CH, Lee CH, Ho CC, Wang JY, Yu CJ. Gender-based
impact of epidermal growth factor receptor mutation in
patients with nonsmall cell lung cancer and previous
tuberculosis. Medicine (Baltimore) 2015;94(4):e444.

Park KJ, Hwang SC, Sheen SS, Oh Y], Han JH, Lee KB.

Expression of matrix metalloproteinase-9 in pleural effusions

of tuberculosis and lung cancer. Respiration 2005;72(2):166-75.

49.

50.

51.

52.

53.

54.

55.

56.

57.

Sheikhpour M, et al. 15

Samara I, Bakakos P, Orphanidou D, Latsi P, Katsimpoula S,
Papaetis GS, et al. Sputum adenosine deaminase activity in
patients with pulmonary tuberculosis and lung cancer.
Advances in  Clinical and  Experimental Medicine
2007;16(4):533.

Arrieta O, Molina-Romero C, Cornejo-Granados F, Marquina-
Castillo B, Avilés-Salas A, Lopez-Leal G, et al. Clinical and
pathological characteristics associated with the presence of the
156110 Mycobacterim tuberculosis transposon in neoplastic
cells from non-small cell lung cancer patients. Sci Rep
2022;12(1):2210.

Cao S, Li ], Lu J, Zhong R, Zhong H. Mycobacterium
tuberculosis antigens repress Thl immune response
suppression and promotes lung cancer metastasis through PD-
1/PDI-1 signaling pathway. Cell Death Dis 2019;10(2):44.
Mohamed KH, Mobasher AA, Yousef AR, Salah A, El-Naggar
1Z, Ghoneim AH, et al. BAL neopterin : a novel marker for

cell-mediated immunity in patients with pulmonary
tuberculosis and lung cancer. Chest 2001;119(3):776-80.

Liu W, Yang ], Chi PD, Zheng X, Dai SQ, Chen H, et al.
Evaluating the clinical significance of serum HE4 levels in
lung cancer and pulmonary tuberculosis. Int | Tuberc Lung
Dis 2013;17(10):1346-53.

Akgun M, Saglam L, Kaynar H, Yildirim AK, Mirici A,
Gorguner M, et al. Serum IL-18 levels in tuberculosis:
comparison with pneumonia, lung cancer and healthy
controls. Respirology 2005;10(3):295-9.

Kuo CH, Lo CY, Chung FT, Lee KY, Lin SM, Wang CH, et al.
Concomitant active tuberculosis prolongs survival in non-
small cell lung cancer: a study in a tuberculosis-endemic
country. PLoS One 2012;7(3):e33226.

Hoballa MH, Soltani BM, Mowla SJ, Sheikhpour M, Kay M.
Identification of a novel intergenic miRNA located between
the human DDC and COBL genes with a potential function in
cell cycle arrest. Mol Cell Biochem 2018;444(1-2):179-86.
Abd-El-Fattah AA, Sadik NA, Shaker OG, Aboulftouh ML.
Differential microRNAs expression in serum of patients with

lung cancer, pulmonary tuberculosis, and pneumonia. Cell

Biochem Biophys 2013;67(3):875-84.

Tanaffos 2023; 22(1): 7-18



16

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

Correlation between Tuberculosis and Lung Cancer

Lin J, Wang Y, Zou YQ, Chen X, Huang B, Liu ], et al
Differential miRNA expression in pleural effusions derived
from extracellular vesicles of patients with lung cancer,
pulmonary tuberculosis, or Tumor Biol
2016;37(12):15835-45.

Abolfathi H, Sheikhpour M, Soltani BM, Fahimi H. The

pneumonia.

comparison and evaluation of the miR-16, miR-155 and miR-
146a expression pattern in the blood of TB and NSCLC
patients: A Research paper. Gene Reports 2021;22:100967.
Shahsavani M, Baghbani-Arani F, Sheikhpour M. The
expression profile evaluation of Mir-125b in tuberculosis and
non-small cell lung cancer patients. Clinical Cancer
Investigation Journal 2021;10(2):60-4.

Barh D, Tiwari S, Kumavath RN, Ghosh P, Azevedo V.
Linking common non-coding RNAs of human lung cancer and
M. tuberculosis. Bioinformation 2018;14(6):337-45.
Rybacka-Chabros B, Mandziuk S, Berger-Lukasiewicz A,
Dariko-Mroziniska M, Milanowski ]. The coexistence of
tuberculosis infection and lung cancer in patients treated in
pulmonary department of Medical Academy in Lublin during
last ten years (1990-2000). Folia Histochem Cytobiol 200139
Suppl 2:73-4.

Parvez T, Saeed S, Chaudhry K. High prevalence and upward
trend of pulmonary tuberculosis in leukemia, lymphoma and
lung cancer patients. Medical Forum Monthly 2002;13(3):30-2.
Solak O, Sayar A, Metin M, Erdogu V, Cuhadaroglu S, Turna
A, et al. The coincidence of mediastinal tuberculosis
lymphadenitis in lung cancer patients. Acta Chir Belg 2005
Apr;105(2):180-2.

Engels EA, Shen M, Chapman RS, Pfeiffer RM, Yu YY, He X, et
al. Tuberculosis and subsequent risk of lung cancer in
Xuanwei, China. Int J Cancer 2009;124(5):1183-7.

Cicenas S, Vencevicius V. Lung cancer in patients with
tuberculosis. World ] Surg Oncol 2007;5:22.

Pesut D, Marinkovic D. Lung cancer and pulmonary
tuberculosis - A comparative population-genetic Study.
Balkan Journal of Medical Genetics 2009;12(2):45-52.

Yu YH, Liao CC, Hsu WH, Chen H]J, Liao WC, Muo CH, et al.

Increased lung cancer risk among patients with pulmonary

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

tuberculosis: a population cohort study. ] Thorac Omncol
2011;6(1):32-7.

Asnaashari AMH, Sadrizadeh A, Ahmadi H, Meshkat M,
Gholoobi A, Talab FR, et al. The study of Mycobacterium
tuberculosis in Iranian patients with lung cancer. Jundishapur
Journal of Microbiology 2013;6(3):237-41.

Zhou Y, Cui Z, Zhou X, Chen C, Jiang S, Hu Z, et al. The
presence of old pulmonary tuberculosis is an independent
prognostic factor for squamous cell lung cancer survival. |
Cardiothorac Surg 2013;8:123.
Everatt R, Kuzmickiene I, Davidaviciene E, Cicenas S.
Incidence of lung cancer among patients with tuberculosis: a
nationwide cohort study in Lithuania. Int | Tuberc Lung Dis
2016;20(6):757-63.

Suzuki Y, Imokawa S, Sato J, Uto T, Suda T. Cumulative
incidence of tuberculosis in lung cancer patients in Japan: A 6-
year observational study. Respir Investig 2016,54(3):179-83.
Tamura A. Tuberculosis and lung cancer. Kekkaku
2016;91(1):17-25.

Heuvers ME, Aerts JG, Hegmans JP, Veltman ]JD, Uitterlinden
AG, Ruiter R, et al. History of tuberculosis as an independent
prognostic factor for lung cancer survival. Lung Cancer
2012;76(3):452-6.

Oh CM, Roh YH, Lim D, Kong HJ, Cho H, Hwangbo B, et al.
Pulmonary Tuberculosis is Associated with Elevated Risk of
Lung cancer in Korea: The Nationwide Cohort Study. J Cancer
2020;11(7):1899-906.

Tamura A, Fukami T, Hebisawa A, Takahashi F. Recent trends
in the incidence of latent tuberculosis infection in Japanese
patients with lung cancer: A small retrospective study. J Infect
Chemother 2020;26(3):315-7.

Ho L], Yang HY, Chung CH, Chang WC, Yang SS, Sun CA, et
al. Increased risk of secondary lung cancer in patients with
tuberculosis: A nationwide, population-based cohort study.
PL0S One 2021;16(5):e0250531.

Bae ], Gwack ], Park SK, Shin HR, Chang SH, Yoo KY.
[Cigarette smoking, alcohol consumption, tuberculosis and

risk of lung cancer: the Korean multi-center cancer cohort

study]. ] Prev Med Public Health 2007;40(4):321-8.

Tanaffos 2023; 22(1): 7-18



79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

Shiels MS, Albanes D, Virtamo ], Engels EA. Increased risk of
lung cancer in men with tuberculosis in the alpha-tocopherol,
beta-carotene cancer prevention study. Cancer Epidemiol
Biomarkers Prev 2011;20(4):672-8.

Lin HH, Murray M, Cohen T, Colijn C, Ezzati M. Effects of
smoking and solid-fuel use on COPD, lung cancer, and
tuberculosis in China: a time-based, multiple risk factor,
modelling study. Lancet 2008;372(9648):1473-83.

Hong S, Mok Y, Jeon C, Jee SH, Samet JM. Tuberculosis,
smoking and risk for lung cancer incidence and mortality. Int
J Cancer 2016;139(11):2447-55.

Furlow B. Tobacco control, lung cancer, and tuberculosis in
Singapore. Lancet Respir Med 2018;6(10):741-2.

Bae JM, Li ZM, Shin MH, Kim DH, Lee MS, Ahn YO.
Pulmonary tuberculosis and lung cancer risk in current
smokers: the Seoul Male Cancer Cohort Study. ] Korean Med
Sci 2013;28(6):896-900.

Safari A, Reazai M, Tangestaninejad A, Mafi AR, Mousavi S.
Opium consumption: A potential risk factor for lung cancer
and pulmonary tuberculosis. Indian ] Cancer 2016;53(4):587-9.
Sikjeer MG, Lekke A, Hilberg O. The influence of psychiatric
disorders on the course of lung cancer, chronic obstructive
pulmonary disease and tuberculosis. Respir Med 2018;135:35-
41.

Silva DR, Valentini DF Jr, Miiller AM, de Almeida CP, Dalcin
Pde T. Pulmonary tuberculosis and lung cancer: simultaneous
and sequential occurrence. | Bras Pneumol 2013;39(4):484-9.
An §J, Kim Y], Han SS, Heo ]. Effects of age on the association
between pulmonary tuberculosis and lung cancer in a South
Korean cohort. ] Thorac Dis 2020;12(3):375-82.

Ogata Y, Aoe K, Hiraki A, Murakami K, Kishino D, Chikamori
K, et al. Is adenosine deaminase in pleural fluid a useful
marker for differentiating tuberculosis from lung cancer or
mesothelioma in Japan, a country with intermediate incidence
of tuberculosis? Acta Med Okayama 2011;65(4):259-63.
Morales-Garcia C, Parra-Ruiz ], Séanchez-Martinez JA,
Delgado-Martin AE, Amzouz-Amzouz A, Herndndez-Quero J.
Concomitant tuberculosis and lung cancer diagnosed by

bronchoscopy. Int ] Tuberc Lung Dis 2015;19(9):1027-32.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

Sheikhpour M, et al. 17

Shu CC, Chang SC, Lai YC, Chang CY, Wei YF, Chen CY.
Factors for the Early Revision of Misdiagnosed Tuberculosis to
Lung Cancer: A Multicenter Study in A Tuberculosis-
Prevalent Area. | Clin Med 2019;8(5):700.

Remiszewski P, Stodkowska J, Wiatr E, Zych ], Radomski P,
Rowinska-Zakrzewska E. Fatal infection in patients treated for
small cell lung cancer in the Institute of Tuberculosis and
Chest Diseases in the years 1980-1994. Lung Cancer 2001;31(2-
3):101-10.

Tian Y, Hao T, Cao B, Zhang W, Ma Y, Lin Q, et al. Clinical
End-Points Associated with Mycobacterium tuberculosis and
Lung Cancer: Implications into Host-Pathogen Interaction and
Coevolution. Biomed Res Int 2015;2015:827829.

Ogawa S, Imai H, Tkeda M. Mortality due to silico-tuberculosis
and lung cancer among 200 whetstone cutters. Ind Health
2003;41(3):231-5.

Shieh SH, Probst JC, Sung FC, Tsai WC, Li YS, Chen CY.
Decreased survival among lung cancer patients with co-
morbid tuberculosis and diabetes. BMC Cancer 2012;12:174.
Tse LA, Chen MH, Au RK, Wang F, Wang XR, Yu IT.
Pulmonary tuberculosis and lung cancer mortality in a
historical cohort of workers with asbestosis. Public Health
2012;126(12):1013-6.

Leung CC, Hui L, Lee RS, Lam TH, Yew WW, Hui DS, et al.
Tuberculosis is associated with increased lung cancer
mortality. Int ] Tuberc Lung Dis 2013;17(5):687-92.

Jian ZH, Huang JY, Lin FC, Nfor ON, Jhang KM, Ku WY, et al.
Post-Inhaled Corticosteroid Pulmonary Tuberculosis Increases
Lung Cancer in Patients with Asthma. PLoS One
2016;11(7):e0159683.

Ho JC, Leung CC. Management of co-existent tuberculosis and
lung cancer. Lung Cancer 2018;122:83-87.

Evman S, Baysungur V, Alpay L, Uskul B, Misirlioglu AK,
Kanbur S, et al. Management and Surgical Outcomes of
Tuberculosis Thorac

Concurrent and Lung Cancer.

Cardiovasc Surg 2017,65(7):542-5.

100.Haddad FG, Kattan C, Kattan J. Should immune checkpoint

inhibitors be contraindicated in lung cancer patients with

latent tuberculosis? Immmunotherapy 2020;12(11):759-62.

Tanaffos 2023; 22(1): 7-18



18 Correlation between Tuberculosis and Lung Cancer

101.Fyjita K, Yamamoto Y, Kanai O, Okamura M, Hashimoto M,
Nakatani K, et al. Incidence of Active Tuberculosis in Lung
Cancer Patients Receiving Immune Checkpoint Inhibitors.
Open Forum Infect Dis 2020,7(5):0faa126.

102.Crawley D, Breen RA, Elkington PT, Karapanagiotou E.
Tuberculosis associated with Triplet therapy for lung cancer.
Thorax 2020;75(7):609-10.

103.Chan GH, Gwee YX, Low JL, Huang Y, Chan ZY, Choo JR, et
al. Immune checkpoint inhibition for non-small cell lung

cancer in patients with pulmonary tuberculosis or Hepatitis B:

Experience from a single Asian centre. Lung Cancer
2020;146:145-53.

104.Kim HW, Kim JS, Lee SH. Incidence of tuberculosis in
advanced lung cancer patients treated with immune
checkpoint inhibitors - A nationwide population-based cohort
study. Lung Cancer 2021;158:107-14.

105.Shi J, Li J, Wang Q, Cheng X, Du H, Han R, et al. The safety
and efficacy of immunotherapy with anti-programmed cell
death 1 monoclonal antibody for lung cancer complicated
with Mycobacterium tuberculosis infection. Transl Lung Cancer

Res 2021;10(10):3929-42.

Tanaffos 2023; 22(1): 7-18



	Imaging Techniques and Tomography
	Clinical Symptoms
	Expressional Diagnosis
	Immunological Diagnosis
	MicroRNA-Based Diagnosis
	The expression level of miRNAs varies among prevalent lung diseases and some intergenic miRNAs were identified with potential functions in cell cycle arrest, thereby making them valuable non-invasive diagnostic biomarkers (56). Compared to controls, ...
	Association of TB and LC in the Endemic Areas
	Role of lifestyle and behavior in TB and LC
	Epidemiology of diagnosis
	Mortality in Different Population Groups

