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Introduction

 In 2022, there will be 10.6 million cas-
es of tuberculosis, which is a serious problem 
worldwide. Thailand’s cohort research after 
the COVID-19 pandemic found a 7-fold risk 
of tuberculosis infection in COVID-19 pa-
tients, pointing to a probable rise in TB cas-
es. In order to completely eradicate TB, care 
must be given to patients both before and after 
infection, guaranteeing public health against 
TB infection.1,2

 Scanchez, et al.’s3 2022 meta-analysis, 
TB patients have a 1.5 times higher chance of 
developing lung cancer, and this risk contin-
ues to rise for two years following diagnosis. 
Given that the pathomechanism is still up for 
discussion, understanding the risk’s mecha-
nism is essential. The goal of this literature re-
view is to provide readers a thorough grasp of 
the relationship between lung cancer and TB.

Pathogenesis of Pulmonary TB

 A chronic infection called pulmonary 
tuberculosis (PTB) is distinguished by a lon-
ger infectious phase and remodeling of the 
lung parenchyma. Granulomas produced by 

Mycobatecterium tuberculosis (Mtb) germs, 
myeloid cells, and lymphocyte cells are ex-
amples of pathological changes. In response 
to inhaling Mtb, both the innate immune sys-
tem and the adaptive immune system are acti-
vated, with the innate immune system causing 
macrophages to phagocytose Mtb. The capac-
ity of macrophages to eradicate Mtb reaches 
a threshold limit as a result of this procedure. 
Solid granulomas are produced as a result of 
adaptive immunity being triggered by adap-
tor proteins, MHC-I, and MHC-I. Host risk 
factors affect how the immune system reacts 
to Mtb bacteria, which can result in infection 
reactivation and hematogenous or lymphog-
enous spread.4,5 

Pulmonary TB Cytokines and Lung
Cancer : A Relationship

 Inflammation brought on by Mtb infec-
tion results in lung epithelial cell hyperplasia, 
metaplasia, and fibroblast aggregation. Lung 
cancer is brought on by this initial phase of 
carcinogenesis. Due to Mtb infection, the in-
flammatory cytokines INF-, IL-1, IL-2, IL-12, 
and TNF are produced, which causes a pro-
tracted inflammatory response in lung tissue. 
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Tumor formation is intimately associated with 
cell hyperplasia, apoptosis, and inflammatory 
chemicals including TLR-2 and IL-6.6,7 Asth-
ma, COPD, and lung cancer all exhibit chron-
ic inflammation, which is influenced by the 
NF-B signaling pathway.Mtb infection has a 
major impact on the biocellular relationship 
between pulmonary TB and lung cancer, re-
sulting in a cytokine storm that both hurts and 
promotes lung epithelial growth. Vascular En-
dothelial Growth Factor (VEGF) is released 
in large amounts by T-cells during active TB, 
which may result in hypervascularization and 
lung cancer.8

Effector MTB Proteins Against Cancer
Development

 The TNF-responsive p53 in the A549 
cell line is targeted by Sonic Hedgehog 
(SHH) signaling, which is activated by Ba-
cillus Calmette Guerin (BCG). Mtb prevents 
TNF-induced tumor clearance and boosts 
tumor growth, suppressing apoptosis and 
promoting tumorgenesis. A gene involved in 
cell division, cell death, and cell senescence 
called GADD45A can be prevented from be-
ing transcribed by the Mtb effector protein 
PtpA. Tumor cell proliferation can be acceler-
ated by blocking eEF1A1 and Mce2E’s K48-
linked polyubiquitination.9,10 When NOX4 is 
blocked, TB-related pleural effusion can has-
ten the formation of A549 cell cancer. Lung 
tumor cells were shown to have Mtb IS6110 
DNA sequences, pointing to a connection be-
tween Mtb secreted protein elements and lung 
cancer. The synthesis of COP1, which tar-
gets and eliminates P53 and stops cell death, 
is increased by BCG. The Mtb fibrosis-af-
fected tumor microenvironment is driven by 
NOX4-p62, whereas the PtpA protein encour-
ages A549 cell proliferation and migration.11

 
Pulmonary TB Reactive Species
Production to Avoid Carcinogenesis

 When infected with Mtb, macrophages 
and alveolar epithelial cells create an exces-
sive amount of reactive oxygen species (ROS) 
and nitric oxide (NO), with ROS serving as 
the primary weapon during phagocytosis.12,13 
During pulmonary fibrosis, ROS produced 
by inflammatory cells can damage mitochon-
drial DNA (mtDNA). ROS are released by 
damaged mitochondria and have the ability 
to oxidize proteins, lipids, and mtDNA. This 
damage sets off biological processes that lead 
to tissue damage, slower lesion repair, and 
fibrosis. These processes include DNA dam-

age, mitochondrial dysfunction, apoptosis 
suppression, and signal transduction restric-
tions.14–17 Danger Associated Molecular Pat-
terns (DAMPS) and Idiopathic Pulmonary 
Fibrosis (IPF) are associated processes. Lung 
fibrosis results from the stimulation of fibro-
blasts and macrophages by mtDNA exposure. 
The formation of extracellular neutrophils, 
inflammation, and tissue remodeling are all 
influenced by mtDNA. Increased ROS release 
and mtDNA damage are the main characteris-
tics, which promote oncogene expression and 
cell growth.18,19 P21 expression is prevented 
by cell growth, which halts the G2/M cycle 
and mitotic progression. Through binding to 
cyclin-dependent kinases, it also prevents the 
transformation from G0 to G1 phase change 
and the transition from G1 to S phase. By ac-
celerating cell division, lowering DNA dam-
age and mutation, and cutting down on DNA 
repair time, these modifications could pro-
mote carcinogenesis.20,21

 
COX-2’s part in Pulmonary Tuberculosis 
Carcinogenesis

 Studies have shown that upregula-
tion of prostaglandin E2/Cyclooxygenase-2 
(PGE2/COX-2) is a contributing factor to 
bacterial, fungal, and viral infections. Mac-
rophages infected with Mtb may promote 
PGE2/COX-2 signal transduction, which 
may reduce the immunological response and 
improve the survival and spread of Mtb.Pe-
ripheral blood tests for individuals with active 
TB show elevated levels of 22 MDSCs, and 
COX-2 inhibitors are being investigated for 
Host Directed Therapy (HDT) in patients with 
pulmonary TB. PGE2/COX-2 signal trans-
duction activation is revealed by quantitative 
RT-PCR analysis and protein identification in 
Mycobacterium bovis and BCG patients.23,24 
Increased COX-2 and 5-LOX levels were seen 
in monocyte derivatives treated with Mtb-pro-
duced PPD, which promoted tumorgenesis 
by affecting MMP-9 activity and preventing 
cancer cell motility and invasion via Akt, NF-
B, and AP-1 signaling pathways.25,26 COX-2 
overexpression inhibits apoptosis and increas-
es the growth of intratumoral microvessels in 
addition to having an effect on tumor spread.27 
Lung TB raises the risk of lung cancer by caus-
ing more DNA damage, reducing apoptosis, 
encouraging cell proliferation, and enhancing 
angiogenesis through the COX-2 phenotype, 
which raises the level of BCL-2 and the risk 
of cancer.28,29
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Conclusion

 It is imperative to do research on the 
epidemiology and molecular biology of the 
association between pulmonary TB and lung 
cancer. Globally, each year there are around 
2.09 million new instances of lung cancer, 10 
million new cases of P-TB, and 10 million 
new cases of lung TB. Effective prevention 
and therapy depend on early and precise diag-
nosis. Chronic inflammation, unbalanced im-
mune system regulation, and gene mutations 
brought on by extended TB processes are all 
risk factors for lung cancer development from 
pulmonary tuberculosis. Future research may 
be able to compare pulmonary TB and lung 
cancer thanks to a basic understanding of 
pathogenesis.
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