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Abstract: Statins are a class of hydroxymethylglutaryl-CoA reductase inhibitors (HMG-CoA reductase
inhibitors), which are widely used to reduce blood lipid in clinic, and are especially important for the prevention
and treatment of cardiovascular diseases. In recent years, many studies at home and abroad believe that statins have
a unique role in tumor prevention and treatment, and have been widely concerned. In terms of epigenetic regulation
mechanism, statins mainly affect the progress of tumor through DNA methylation, histone modification and
miRNA regulation. In addition, statins can also achieve their anti-tumor effects by promoting tumor cell autophagy,
regulating tumor cell cycle, and promoting tumor cell apoptosis and other signaling pathways. Therefore, the
research on statins provides ideas for the discovery of new anti-tumor treatments. In this paper, the role of statins in
the prevention and treatment of common tumors is reviewed, including its mechanism of inhibiting the occurrence
and development of tumors through epigenetic regulation and other related mechanisms, as well as its clinical
research status.
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Table 1 Epigenetic regulation mechanism of statins on different tumors. HDAC: Histone deacetylase; EZH2: Enhancer of zeste homolog 2

Cancer type Type of statins Cell line Mechanism

Colorectal cancer All statins except pravastatin DLDI/HT29/SW620/HCT116 EZH2

Lung cancer Simvastatin/atorvastatin/lovastatin A549 HDACs
Simvastatin A549 MetT13/EZH2

Hepatocarcinoma Simvastatin HepG2 miR-192

Pancreatic cancer Simvastatin MiaPaCa2 HDAC1/5

Prostatic cancer Simvastatin PC3 HDACs

Renal carcinoma Atorvastatin - HDACs

Glioma Fluvastatin GBM-8401 H2AX/H3/H4
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Figure 1 Epigenetic regulation mechanism of anti-tumor effect of statins
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Figure 2 Anti-tumor mechanism of statins by inhibiting HMG-CoA reductase. LDLR: Low density lipoprotein receptor; Ac-CoA: Acetyl

CoA; MAPK: Mitogen-activated protein kinase; miRNAs: MicroRNAs
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Table 2 Clinical trial of statins' anti-tumor effect research
. Research Number
Statin type Cancer type X Dosage Result Ref
type of patients
Atorvastatin Non-Hodgkin Clinical trial 27 40 mg-d”', 6 months  The vascular endothelial function improved after [54]
lymphoma treatment
Prostatic cancer Randomized 160 80 mg-d’, 3-5 weeks Inducing the decrease of adrenal androgen in men with ~ [55]
control prostate cancer
Prostatic cancer Clinical trial 364 20 mg-d”’, 1 year There was no significant difference in testosterone and [56]
sex hormone binding globulin levels between groups
Squamous cell car- Clinical trial 32 10-80 mg-d”, 4 weeks Atorvastatin use was significantly associated with [57]
cinoma of head and cisplatin-induced hearing loss reduction
neck
Fluvastatin Breast cancer Clinical trial 35 20, 80 mg-d”, 6 weeks Reduce tumor proliferation and increase apoptosis [58]
activity in high-grade breast cancer
Pravastatin Hepatocarcinoma  Randomized 91 40 mg-d”, 2 months  The median survival time of pravastatin group was 18 [59]
control months, while that of control group was 9 months
Simvastatin Intestinal cancer Randomized 132 40 mg-d”', 3 weeks The plasma concentrations of IL-6, IL-8 and TNFa and ~ [60]
control the peritoneal concentrations of IL-6 and IL-8 decreased
significantly after operation
Multiple myeloma  Phase 11 30 80 mg-d”, consistent HMG-CoA/GG-PP/Rho/Rho kinase pathway mediates [61]
clinic with the course of CAM-DR, and statins target this pathway to improve the
chemotherapy efficacy of anti-myeloma treatment
Breast cancer Randomized 150 20 mg-d”’, 1 year Compared with the placebo group, there was no obvious [62]
control adverse reaction
Breast cancer Phase II 50 40 mg-d", 6-7 months The concentration of estrone sulfate decreased after simva- [63]
clinic statin treatment, especially in postmenopausal subjects
Lymphatic Clinical trial 10 20-40 mg-d”', 4 Effects of simvastatin on growth inhibition and apoptosis [64]
leiomyoma months promotion of TSC2-null cells
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Table 3 Summary of ongoing clinical studies on pharmacological anti-tumor effects of statins (2018-2023)

. Clinical trial Number of .
Statin type Cancer type Progress .. Dosage Time
number participants
Atorvastatin ~ Prostatic cancer  NCT03819101 111 1210 80 mg-d”! 2019.6.6
Prostatic cancer ~ NCT04026230 I 400 80 mg-d” 2019.8.15
Prostatic cancer  NCT03830164 I 270 Once a day for six weeks, and three times a day forone ~ 2019.11.20
year after no obvious abnormality
Breast cancer NCT03872388 11 80 20, 80 mg-d” 2019.1.14
Breast cancer NCT04601116 I 3360 80 mg-d”, 2 years 2021.1.4
Breast cancer NCT05103644 I 60 80 mg-d” 2021.10.30
Hemangioma NCT02603328 I+1T 80 80 mg-d” 2018.7.17
Pravastatin Breast cancer NCT04385433 1T 400 40 mg-d”', 1 year 2020.12.4
Rosuvastatin ~ Breast cancer NCT05338723 I 50 20 mg-d”, 6 months 2020.9.15
Simvastatin Ovarian cancer NCT04457089 1 20 40 mg'd'l, 6 months 2021.1.25
Breast cancer NCT03454529 11 24 40 mg-d’, 2-4 weeks 2018.3.9
Breast cancer NCT03971019 111 314 20 mg-d” 2019.3.28
Breast cancer NCTO05550415 I 26 40 mg-d”', 21 days 2022.8.19
Pancreatic cancer NCT03889795 1 15 5,20, 40 mg-d” 2019.6.5
Hysteromyoma  NCT03400826 11 60 40 mg-d”', 12 weeks 2018.8.20
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