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Can statins lessen the burden of virus 
mediated cancers?
Eva H. Clark1,2,6*, Sarah T. Ahmed2,3, Elaine Chang2,3, Elizabeth Y. Chiao4 and Donna L. White2,3,5 

Abstract 

Background:  Oncogenic viruses, including hepatitis B virus (HBV), hepatitis C virus (HCV), human papillomavirus 
(HPV), Epstein Barr virus (EBV), and Kaposi Sarcoma Herpes virus (KSHV) contribute to a significant proportion of the 
world’s cancers. Given the sizeable burden of virus mediated cancers, development of strategies to prevent and/
or treat these cancers is critical. While large population studies suggest that treatment with hydroxymethylglutaryl-
CoA reductase inhibitors, commonly known as statins, may reduce the risk of many cancer types including HBV/HCV 
related hepatocellular carcinoma, few studies have specifically evaluated the impact of statin use in populations at risk 
for other types of virus mediated cancers.

Main body:  Studies of populations with HBV and HCV suggest a protective, dose-dependent effect of statins on 
hepatocellular carcinoma risk and support the theory that statins may offer clinical benefit if used as chemoprophy-
lactic agents to reduce liver cancer incidence. However, no population level data exists describing the impact of 
statins on populations with other oncogenic viral infections, such as HPV, EBV, and KSHV.

Conclusion:  Further study of statin use in diverse, global populations with or at high risk for oncogenic viral infec-
tions is essential to determine the impact of statin therapy on virus mediated cancer risk.
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Background
Cancers caused by infections represented more than 
13% of the global cancer burden in 2018, including more 
than 1.2 million cancers caused by viruses [1]. Of these, 
hepatitis B and C viruses (HBV and HCV) contributed 
to approximately 520,000 cancers, and human papil-
loma viruses (HPV) caused approximately 690,000 can-
cers. The remaining virus mediated cancers were due to 
viruses including Epstein-Barr virus (EBV), Kaposi Sar-
coma Herpes virus (KSHV, also known as human herpes-
virus type 8 [HHV8]), and human T-cell lymphotropic 
virus type-1 (HTLV-1). Two-thirds of these infection-
attributable cancers occur in low- and middle-income 

countries [2]. Though vaccines to prevent HBV and HPV 
have been available for more than a decade and antiviral 
therapy has made HCV essentially a curable disease [3], 
significant obstacles continue to prevent effective imple-
mentation of such tools, especially in the countries with 
the largest burdens of virus mediated cancers.

Hydroxymethylglutaryl-CoA (HMG-CoA) reductase 
inhibitors, commonly referred to as “statins,” potentially 
have a significant impact on the burden of virus medi-
ated cancers and should be investigated as well-tolerated 
agents that may reduce the risk of developing such can-
cers. The objectives of this article are to (1) summarize 
available epidemiologic data describing the impact of sta-
tin therapy on cancers related to specific oncogenic viral 
infections (specifically, HBV, HCV, and HPV; no pub-
lished studies on this topic exist for EBV, KSHV, HTLV-1, 
or Merkel cell polyomavirus [MCPyV]) and (2) identify 
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gaps for future investigation of the impact of statins on 
virus-mediated cancers.

Main text
Role of oncogenic virus infections on cancer development
While many viruses can cause chronic inflammation and 
immune dysregulation, only seven oncogenic viruses are 
known to cause human malignancies [4]. These seven 
diverse viruses share several characteristics that permit 
and facilitate carcinogenesis, including deactivation of 
tumor suppressor pathways, deregulation of host signal-
ing pathways, blunting of the host response to DNA dam-
age, and inhibition of antitumor immune surveillance and 
response [4–6]. However, while viral infection is neces-
sary to cause certain cancers, it is not sufficient [5]. Addi-
tional factors, ranging from environmental exposures to 
host genetic and immunologic susceptibility, are likely 
necessary for malignant transformation of the host-cell 
genome [7]. Given the long latency period between viral 
infection and cancer development (often decades [7]), it 
may be possible to prevent or slow the development of 
virus mediated cancers by reducing an individual’s expo-
sure to any or all of the processes described above.

Impact of statins on cancer incidence and prognosis
As oncogenic virus infections are often asymptomatic 
and therefore can persist for years before detection, 
reduction or prevention of the disease caused by onco-
genic virus infection via empiric treatment of at-risk 
populations with an oral medication that is safe and well-
tolerated would be an ideal solution. Statins could rep-
resent such a medication. Statins were developed in the 
1970s–80s to prevent arterial disease via reduction of 
total and low density lipoprotein (LDL) cholesterol levels 
[8]. Now they are widely prescribed for their therapeutic 
and primary and secondary preventive effects in cardio-
vascular disease [9–12].

The same characteristics that make statins attractive 
as a tool to prevent cardiovascular disease have led to 
interest in them as agents that may reduce cancer risk. 
Pre-clinical data suggest that statins have pleiotropic 
anti-inflammatory effects [13–19] and contribute to acti-
vation of molecular cascades essential to survival of can-
cer cells [20, 21]. Specifically regarding their potential to 
reduce cancers mediated by oncogenic viruses, some evi-
dence suggests that statins inhibit HCV [22, 23] replica-
tion, downregulate HBV activity and replication [24], and 
improve the antiviral activity of several HCV therapies 
[25].

Numerous publications have evaluated the relation-
ship between statins and various types of cancer [26, 
27]. Though robust evidence for a positive relationship 
between statin use and reduced cancer risk has not been 

conclusively shown for all cancer types, several large, 
diverse, population-based epidemiologic studies note a 
lower cancer incidence and/or mortality in populations 
treated with statins, including for cancers such as colo-
rectal [28–30], prostate [31–33], gastric [34], pancreatic 
[35, 36], liver [37–40], breast and cervical [41, 42], endo-
metrial and ovarian [43, 44], and lymphoma [45, 46].

Statins and liver cancer caused by HBV and HCV
Statins have been considered specifically for liver cancer 
prevention as they undergo hepatic first-pass metabolism 
and sequester in the liver. Available data evaluating the 
question of whether statins directly reduce liver cancer 
incidence are limited by the fact that liver cancer is a rare 
cancer that takes years to develop and by the paucity of 
studies able to stratify their data by the various etiologies 
of liver cancer (e.g., viruses, aflatoxin exposure, alcohol 
exposure, and non-alcoholic fatty liver disease), as likely 
etiologies are regional and differ significantly among the 
populations studied to date. Even so, several meta-anal-
yses show that statin use is significantly associated with 
a reduced risk of hepatocellular carcinoma (HCC) of any 
etiology [47, 48]. Specifically, statin use may lead to an 
improved virologic response to treatment and reduced 
risk of cirrhosis and HCC in populations with chronic 
HBV and HCV infections [49, 50]. Table  1 describes 
seven cohort studies evaluating the incidence of HCC 
in populations with chronic HBV or HCV infections. 
Despite significant heterogeneity in reporting methods, 
all seven studies found that the risk of incident HCC was 
significantly reduced in most types of statin user groups 
compared to non-users (Tables 2A [HBV] and Table 2B 
[HCV]). The hazard ratios describing HCC risk reported 
by the these studies are similar to effect ratios reported 
by previous systematic reviews and meta-analyses that 
evaluated statin use on risk of HCC of any cause (e.g., 
in [47], risk ratio = 0.60 [95% CI 0.53–0.69]) and on risk 
of HCC in populations with HCV (e.g., in [49], relative 
risk = 0.45 [95% CI 0.36–0.57]).

Dose and duration of statin therapy appear to signifi-
cantly impact risk of HCC, as shown in a 2016 meta-
analysis of 25 studies (including 12 cohort studies, 10 
case–control studies, and three post-hoc analyses of ran-
domized controlled trials) providing the risk ratio (RR) 
for statin use and primary liver cancer (of any cause/
type) risk. This 2016 meta-analysis not only found that 
statin use was significantly associated with a reduced risk 
of primary liver cancer (RR = 0.60, 95% CI = 0.53–0.69), 
but also that the RR for every additional 50 cumulative 
defined daily doses per year was 0.87 (95% CI = 0.83–
0.91) [47]. The same study suggested an additional benefit 
of statin use in high-risk populations, such as those with 
HBV or HCV infection; specifically, they estimated a RR 
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of 0.50 (95% CI = 0.36–0.69) for those with HBV infec-
tion and 0.53 (95% CI = 0.49–0.57) for those with HCV 
infection. In 2017, a large propensity-matched popula-
tion study of patients with liver cirrhosis associated sta-
tin use with decreased risk of decompensation, mortality, 
and HCC in a dose-dependent manner, particularly in 
those with chronic HBV/HCV infections [51]. Collec-
tively, this is suggestive supporting evidence that higher 
statin doses and/or longer statin durations of use may 
prevent or delay liver cancer development in people with 
chronic HBV/HCV infections.

Further, the question of whether lipophilic or hydro-
philic statin use has a greater impact on HCC risk in 
HBV or HCV infected individuals has been specifically 
addressed by three studies. First, in Tsan et al.’s 2012 large 
retrospective cohort study of people with HBV infec-
tions, both lipophilic and hydrophilic statin users had 
reduced risk of HCC development compared to statin 
non-users (adjusted HR was 0.44 [95% CI 0.33–0.59] for 
lipophilic statin users and 0.51 [0.31–0.85] for hydro-
philic statin users) [50]. In contrast, Simon et  al.’s 2019 
prospective propensity-matched study found that 10-year 
HCC risk was significantly lower among lipophilic statin 
users compared to stain non-users but this risk reduc-
tion was not seen for hydrophilic statin users compared 
to statin non-users (for people with HBV, adjusted HR 
was 0.58 [95% CI 0.48–0.78] for lipophilic statin users 
and 0.94 [95% CI 0.84–1.14] for hydrophilic statin users; 
for people with HCV, adjusted HR was 0.54 [0.45–0.83] 
for lipophilic statin users and 0.96 [0.87–1.10] for hydro-
philic statin users). Goh et al. reported similar findings in 
their 2020 single center study [52].

Statins and cancers caused by HPV
In contrast to HBV/HCV, few epidemiologic stud-
ies describe the impact of statin use on HPV-, EBV-, or 
KSHV-mediated cancers. For HPV, one retrospective 
cancer database study of 1638 individuals with head 
and neck cancers found a statistically significant inverse 
association between ever using a statin and death from 
HPV + head and neck cancers (HPV-positive HR = 0.41, 
95% CI 0.21–0.84; HPV-negative HR = 1.04, 95% CI 
0.71–1.51) [53].

Conclusions and future directions
Available data suggest a protective, dose-dependent effect 
of statins on HCC risk in populations with chronic HBV 
and/or HCV infections. Thus, statins may show clinical 
benefit if used as chemoprophylactic agents to reduce 
the public health burden of HCC, and randomized clini-
cal trials evaluating the effectiveness of statins in HCC 
outcomes both with other therapies (NCT03275376) and 

to prevent recurrent HCC (NCT03024684) are ongoing. 
Trials being planned should include comparisons of lipo-
philic or hydrophilic statins in their designs.

The promise of statins in preventing HCC warrants 
extrapolation of epidemiologic and clinical study of statin 
therapy to populations at risk for other oncogenic viral 
infections, particularly HPV, EBV, and KSHV. Impor-
tantly, despite the much larger global burden of cervical 
cancer, the only published study describing the impact 
of statins on HPV is in HPV-related head and neck can-
cers, which are predominantly diagnosed in men in high 
income countries. Future studies must rectify this dispar-
ity by evaluating the impact of statins on cervical can-
cer, particularly in low- and middle-income countries 
where cervical cancer rates are higher due to poor access 
to HPV vaccines and surveillance programs, but also in 
high income countries where cervical cancer remains 
an important cause of cancer morbidity and mortality 
despite robust HPV prevention programs. Statin therapy 
might prevent or slow the development of cervical can-
cer if initiated immediately after detection of high-risk 
HPV subtypes or cervical dysplasia in women undergo-
ing cervical cancer screening. Though pre-clinical data 
suggest that statin therapy may ameliorate EBV-related 
cancers, no epidemiologic studies have evaluated statins 
in prevention or as an adjunctive therapy in at risk popu-
lations. Such studies are needed to determine whether 
statin intervention trials are warranted to prevent EBV-
related cancers. Though KSHV afflicts a large proportion 
of the population, particularly in sub-Saharan Africa, no 
investigations into the ability of statin therapy to limit 
the development of KSHV-associated cancers exist; study 
of the relationship between KSHV and statins should be 
initiated via in  vitro and animal model studies. Finally, 
HIV hugely impacts risk of morbidity and mortality in 
those co-infected with the oncogenic viruses covered 
in this Review, and several anti-retroviral therapies in 
widespread use are known to contribute to dyslipidemia. 
Future research should include investigation of statins as 
agents to prevent virus mediated cancers in people with 
HIV, as these individuals may have different outcomes or 
require different statin doses.

The studies outlined in this article provide preliminary 
evidence that statins may induce mechanisms that slow 
virus-mediated cancer development, which should be 
further investigated in epidemiologic studies of popula-
tions at risk for HPV, EBV, and KSHV infection. Rand-
omized trials and large community-based prevention 
trials prospectively evaluating use of specific statins in 
populations with or at high risk for oncogenic viral infec-
tions will be needed to further explore the potential ben-
efit of statins in decreasing virus mediated cancer risk.
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