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Description
Inflammation, once viewed solely as a protective response to injury 

or infection, has now emerged as a critical component in the 
development and progression of cancer. While acute inflammation 
serves as a necessary defense mechanism to eliminate pathogens and 
promote tissue repair, chronic inflammation can encourage an 
environment conducive to carcinogenesis, the initiation of cancer. This 
intricate relationship between inflammation and cancer has been the 
subject of extensive research, unveiling a complex exchange of 
molecular pathways and cellular processes that contribute to tumor 
development.

The inflammatory microenvironment
$W� WKH� KHDUW� RI� WKH� OLQN� EHWZHHQ� LQIODPPDWLRQ� DQG� FDUFLQRJHQHVLV�

OLHV� WKH� WXPRU� PLFURHQYLURQPHQW�� D� G\QDPLF� PLOLHX� FRPSRVHG� RI�
LPPXQH� FHOOV�� ILEUREODVWV�� EORRG� YHVVHOV�� DQG� H[WUDFHOOXODU� PDWUL[�
FRPSRQHQWV�� ,QIODPPDWRU\� FHOOV�� VXFK� DV� PDFURSKDJHV�� QHXWURSKLOV��
DQG�O\PSKRF\WHV��LQILOWUDWH�WKH�WXPRU�PLFURHQYLURQPHQW�LQ�UHVSRQVH�WR�
YDULRXV� VWLPXOL�� LQFOXGLQJ� FKURQLF� LQIHFWLRQ�� WLVVXH� LQMXU\�� RU�
DXWRLPPXQH� GLVRUGHUV�� 2QFH� UHFUXLWHG�� WKHVH� LPPXQH� FHOOV� UHOHDVH� D�
SOHWKRUD� RI� F\WRNLQHV�� FKHPRNLQHV�� JURZWK� IDFWRUV�� DQG� 5HDFWLYH�
2[\JHQ� 6SHFLHV� �526��� FUHDWLQJ� DQ� LQIODPPDWRU\� PLOLHX� WKDW� IXHOV�
WXPRU�SURJUHVVLRQ�

Inflammatory signaling pathways
Central to the pro-carcinogenic effects of chronic inflammation are 

signaling pathways that orchestrate inflammatory responses within the 
tumor microenvironment. Among the key players is Nuclear Factor-
Kappa B (NF-κB), a master regulator of inflammation and immunity. 
Activation of NF-κB promotes the transcription of genes involved in 
cell proliferation, survival, angiogenesis, and metastasis, thus 
providing cancer cells with a survival advantage. Additionally, the 
Janus kinase/Signal Transducer and Activator of Transcription (JAK/ 
STAT) pathway and the  Cyclooxygenase-2 (COX-2)/Prostaglandin E 
(PGE2) axis have been implicated in inflammation-driven carcinogenesis, 
mediating the production of pro-inflammatory mediators and promoting 
tumor growth.

Immune dysregulation and tumor evasion
Chronic inflammation can also perturb immune surveillance 

mechanisms, allowing cancer cells to evade detection and elimination 
by the immune system. Tumor-Associated Macrophages (TAMs) and 
Myeloid-Derived Suppressor Cells (MDSCs), for instance, exhibit 
immunosuppressive properties, inhibiting the activity of cytotoxic T 
cells and Natural Killer (NK)  cells. Moreover, chronic  inflammation

FDQ� LQGXFH� WKH� H[SUHVVLRQ� RI� LPPXQH� FKHFNSRLQW� PROHFXOHV�� VXFK� DV�
3URJUDPPHG� &HOO� 'HDWK� 3URWHLQ� �� �3'���� DQG� &\WRWR[LF� 7�
/\PSKRF\WH�$VVRFLDWHG� 3URWHLQ� �� �&7/$����� ZKLFK� GDPSHQ� 7� FHOO�
UHVSRQVHV�DQG�SURPRWH�LPPXQH�HYDVLRQ�E\�FDQFHU�FHOOV�

Promotion of genomic instability

In addition to its effects on the immune system, chronic 
inflammation can directly contribute to the initiation of cancer by 
inducing genomic instability. ROS and Reactive Nitrogen Species 
(RNS), produced by inflammatory cells during chronic inflammation, 
can cause DNA damage, including base modifications, single-strand 
breaks, and double-strand breaks. Furthermore, the sustained activation 
of inflammatory signaling pathways can dysregulate cell cycle 
checkpoints and apoptosis, leading to the accumulation of genetic 
mutations and the unchecked proliferation of damaged cells.

Inflammatory mediators and tumor promotion

%H\RQG� LWV� UROH� LQ� LQLWLDWLQJ� FDUFLQRJHQHVLV�� FKURQLF� LQIODPPDWLRQ�
DOVR� SURPRWHV� WXPRU� JURZWK�� DQJLRJHQHVLV�� DQG� PHWDVWDVLV� WKURXJK� WKH�
VHFUHWLRQ�RI�YDULRXV�LQIODPPDWRU\�PHGLDWRUV��3UR�LQIODPPDWRU\�F\WRNLQHV��
VXFK� DV� ,QWHUOHXNLQ��� �,/����� 7XPRU� 1HFURVLV� )DFWRU�$OSKD� �71)�Į���
DQG� ,QWHUOHXNLQ��ȕ� �,/��ȕ��� VWLPXODWH� WKH�SUROLIHUDWLRQ� DQG� VXUYLYDO�RI�
FDQFHU� FHOOV� ZKLOH� HQKDQFLQJ� WKHLU� LQYDVLYH� DQG� PHWDVWDWLF� SRWHQWLDO��
6LPLODUO\�� FKHPRNLQHV� OLNH� &;&/�� �,/���� IDFLOLWDWH� DQJLRJHQHVLV� DQG�
UHFUXLW�SUR�WXPRULJHQLF� LPPXQH�FHOOV� WR� WKH� WXPRU�PLFURHQYLURQPHQW��
IXUWKHU�H[DFHUEDWLQJ�WKH�LQIODPPDWRU\�UHVSRQVH�

Clinical implications and therapeutic strategies

The link between inflammation and carcinogenesis has profound 
implications for cancer prevention, diagnosis, and treatment. 
Epidemiological studies have identified chronic inflammatory 
conditions, such as inflammatory bowel disease, chronic hepatitis, and 
autoimmune disorders, as significant risk factors for certain cancers. 
Moreover, emerging evidence suggests that anti-inflammatory agents, 
including Non-Steroidal Anti-Inflammatory Drugs (NSAIDs), 
corticosteroids, and selective COX-2 inhibitors, may reduce the risk of 
cancer development and improve patient outcomes. In the clinic, 
targeting inflammatory pathways has shown promise as a therapeutic 
strategy in cancer treatment. Immune checkpoint inhibitors, which 
unleash the anti-tumor immune response by blocking inhibitory 
receptors on T cells, have revolutionized the treatment of various 
cancers, including melanoma, lung cancer, and renal cell carcinoma. 
Similarly, inhibitors of NF-κB, JAK/STAT, and COX-2 are being 



inflammatory signaling cascades that drive tumor growth and 
progression.

Conclusion
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