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To Editor,
Non-small cell lung cancer (NSCLC) accounts for about 
80-85% of total lung cancer cases with survival rate of <5 
years, worldwide.1 The current therapeutic strategies for 
NSCLC include surgery, radiation therapy, chemotherapy 
and immunotherapy, limited due to their off-target side 
effects and patient incompliance.2

Among many cellular metabolic pathways, Mevalonate 
pathway is crucial metabolic process, due to its 
involvement in cellular energetics. HMG-Co-A reductase 
is a key enzyme which converts 3-hydroxy-3methylglutryl 
-CoA (HMG-Co-A) to mevalonate and further to farnesyl 
pyro-phosphate (FPP) geranylgeranyl pyro-phosphate 
(GGPP). HMG-CO-A expression has been associated 
with various cancers, such as breast, ovarian and colorectal 
cancer. Several studies have shown that high HMG-CO-A 
expression is associated with increased tumor progression 
and metastasis in clinical scenario. Moreover, inhibition of 
HMG-CO-A activity reduces the production of cholesterol 
and other isoprenoids which could affect their metabolic’s 
and starve the tumors. Statins have been reported to exert 
anti-tumoral effects by modulating cell proliferation, 
apoptosis, angiogenesis and metastasis. Therefore, HMG-
CO-A expression may serve as a potential therapeutic 
target in cancer. Inhibition of Mevalonate pathway by 
HMG-Co-A reductase inhibitors could help in blocking 
the cell cycle check points, resulting in blocking of NSCLC 
proliferation.3 

Moreover, upregulation of HMGCO-A in 
tumors improves inflammatory mediators such as 
cyclooxygenase-2 (COX-2) which is responsible for the 
angiogenesis, metastasis via thromboxane mediated 
PI3K/AKT activation.4,5 Blocking of COX-2 enzyme via 
COX-2 inhibitors such as celecoxib could be synergistic/
additive effect in combination with HMG-Co-A reductase 
inhibitors.

Co-delivery of conventional chemotherapeutics such as 
paclitaxel, doxorubicin, etc. along with non-oncological 

agents i.e., HMG-Co-A reductase inhibitors along with 
COX-2 inhibitors in NSCLC could not only improve the 
synergetic anticancer effects but also improve therapeutic 
outcomes. Further, repurposing of existing FDA approved 
drugs can expedite the drug development process, reduce 
costs, and potentially uncover new treatment options 
for various types of cancer. This innovative approach 
leverages the extensive knowledge and safety profiles of 
existing drugs, making it a valuable avenue for discovering 
novel cancer treatments and improving patient outcomes.6

Authors’ Contribution
Conceptualization: Ashutosh Sharma, Ammu.V.V.V.Ravi Kiran, 
Praveen T. Krishnamurthy.
Data curation: Ashutosh Sharma, Ammu.V.V.V.Ravi Kiran.
Formal analysis: Ashutosh Sharma, Ammu.V.V.V.Ravi Kiran.
Investigation: Ashutosh Sharma, Ammu.V.V.V.Ravi Kiran.
Methodology: Ashutosh Sharma, Ammu.V.V.V.Ravi Kiran.
Project administration: Ashutosh Sharma, Ammu.V.V.V.Ravi Kiran.
Supervision: Praveen T. Krishnamurthy.
Validation: Praveen T. krishnamurthy.
Writing–original draft: Ashutosh Sharma, Ammu.V.V.V.Ravi Kiran.
Writing–review & editing: Ashutosh Sharma, Ammu.V.V.V.Ravi 
Kiran, Praveen T. krishnamurthy.

Competing Interests
The authors state that there is no competing/conflict of interest.

Ethical Approval
Not applicable.

Funding
The authors would like to thank the Department of Science and 
Technology-Fund for Improvement of Science and Technology 
Infrastructure in Universities and Higher Educational Institutions 
(DST-FIST), New Delhi for infrastructure support (Grant No. SR/FST/
LSI-574/2013).

References
1. Chhikara BS, Parang K. Global cancer statistics 2022: the 

trends projection analysis. Chem Biol Lett 2023;10(1):451.
2. Wu J, Lin Z. Non-small cell lung cancer targeted therapy: 

drugs and mechanisms of drug resistance. Int J Mol Sci 

*Corresponding Author: Praveen T. Krishnamurthy, Emails: praveentk7812@gmail.com; praveentk@jssuni.edu.in

© 2024 The Author (s). This is an Open Access article distributed under the terms of the Creative Commons Attribution (CC BY), which permits 
unrestricted use, distribution, and reproduction in any medium, as long as the original authors and source are cited. No permission is required 
from the authors or the publishers.

Letter to Editor

TUOMS
PRE S S

Received: November 1, 2023 Accepted: January 7, 2024 epublished: January 13, 2024

https://doi.org/10.34172/apb.2024.026
https://apb.tbzmed.ac.ir
https://orcid.org/0009-0000-8496-1762
https://orcid.org/0000-0002-3175-2630
https://orcid.org/0000-0003-2666-0878
mailto:praveentk7812@gmail.com
mailto:praveentk@jssuni.edu.in
http://crossmark.crossref.org/dialog/?doi=10.34172/apb.2024.026&domain=pdf&date_stamp=2024-10-10


Co-targeting of HMG-Co-A reductase and cycloxygenase-2

Advanced Pharmaceutical Bulletin, 2024, Volume 14, Issue 3 497

2022;23(23):15056. doi: 10.3390/ijms232315056
3. Moon SH, Huang CH, Houlihan SL, Regunath K, Freed-

Pastor WA, Morris JP 4th, et al. p53 represses the mevalonate 
pathway to mediate tumor suppression. Cell 2019;176(3):564-
80.e19. doi: 10.1016/j.cell.2018.11.011

4. Shi G, Li D, Fu J, Sun Y, Li Y, Qu R, et al. Upregulation of 
cyclooxygenase-2 is associated with activation of the 
alternative nuclear factor kappa B signaling pathway in 

colonic adenocarcinoma. Am J Transl Res 2015;7(9):1612-20.
5. Juarez D, Fruman DA. Targeting the mevalonate pathway in 

cancer. Trends Cancer 2021;7(6):525-40. doi: 10.1016/j.
trecan.2020.11.008

6. Frantzi M, Latosinska A, Mokou M, Mischak H, Vlahou A. Drug 
repurposing in oncology. Lancet Oncol 2020;21(12):e543. 
doi: 10.1016/s1470-2045(20)30610-0

https://doi.org/10.3390/ijms232315056
https://doi.org/10.1016/j.cell.2018.11.011
https://doi.org/10.1016/j.trecan.2020.11.008
https://doi.org/10.1016/j.trecan.2020.11.008
https://doi.org/10.1016/s1470-2045(20)30610-0

