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Biliary tract cancers (BTCs) are a heterogeneoosigof rare, highly fatal tumors affecting the gall
bladder, ampulla of Vater and bile ducts. The tatepresents the second most common primary
tumors of the liver and are further differentiatetb intra-hepatic (iCCA), perihilar (pCCA) and tib
(dCCA) cholangiocarcinomas. While the anatomicaffedentiation of BTCs holds relevant
implications in patient management, all biliary mns1share late stage at diagnosis and poor outcome.
Biliary tumors seem to differ in terms of tempote#nds, with iCCA being on the rise worldwide
compared to the extra hepatic ones that appeag tietlining. A recent study in 32 selected coustrie
from Europe, the Americas, and Australasia over 1885-2016 period reported an increase in
mortality rates for iCCA that was counterbalancgdabdecline or levelling off of mortality due to
extrahepatic cancers (Bertucetoal. 2019).

While the determinants of BTCs risk are largely efitted, attention has been addressed to disordlers o
lipid metabolism and their inherent ability to boasflammatory and immune-mediated reactions of
the bile tree, which might in part account for ffahogenic link that has emerged between BTCs and
biliary diseases as cholelithiasis, infection witlacteria and parasites, and primary sclerosing
cholangitis. Along this line, and considering timited chances of effective therapy of BTCs, an-ant
inflammatory drug like aspirin (Chet al. 2016; Liuet al. 2005; Petriclet al. 2015; Lapumnuaypat

al. 2019) and inhibitors of hepatic synthesis of chtdml (Pengt al. 2015; Liuet al. 2018) have been
investigated for they ability to prevent BTCs.

Recently, a nested case-control study based otJkh€linical Practice Research Datalink (CPRD)
highlighted the potential of statins to prevent B{lGu et al. 2018). The study, including 3118 patients
with BTCs matched with 15,519 cancer-free individguand valid information on drug use based on a
well recognized administrative data linkage systésund an inverse association between statins use
and BTCs. This positive message rested on a validysdesign given that the UK CPRD is

representative of the UK population, that was disiadd more than 30 years ago and contains
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information on ~8.5% (13.3 million) of the UK popitibn provided by general practitioners. The
adjusted relative risk was 0.88 for current usérstatins (95% confidence interval, Cl, 0.79 t08§),9

in the presence of a dose risk relationship, wittelative risk of 0.76 (95% CI, 0.64-0.91) for the
highest number of prescriptions, and 0.81 (95%08-0.96) for the highest cumulative dose. After
adjusting for body mass index, smoking, alcohol diathetes, all well recognized risk factors for BIC
and hence possible confounders, the reduced riicased with statin use was similar for individual
types of BTCs, i.e., 708 gallbladder tumors, 16F®langiocarcinomas, 228 ampulla of Vater
adenocarcinomas and 500 mixed tumours. Notewotlieypbserved associations were not influenced
by gender and year of tumor diagnosis and persistgratients with a pre-neoplastic condition like
diabetes. Relevant to data interpretation, howearersome missing informations like the prevalesfce
other risk factors for cholangiocarcinoma, namédiyoaic hepatitis B and C, though delineation and
guantification of these associations remain unclBarther, the authors acknowledge how the study
was underpowered for the analysis of individualeypf BTCs and individual statins (hydrophilic
versus lipophilic), and how the lack of assessneérdompliance rates among persons taking statins

could have led to potential exposure misclassibcat

Comment

Pharmacological prevention stands as an attraoptien to reduce the mortality burden of BTCs, with
the understanding that prevention may counterachith rates of treatment failures that are drivgn
late stage at diagnosis, resulting from the lackwtfeillance programs, and by the well-known tumor
chemo resistance. However, working against suchapproach are the distinct morphological
phenotypes of BTCs that have been recently assdciaith different genetic defects and biological
pathways that drive tumor development and progoasdihis is not a trivial point, as these anatomica

and biological barriers, which ease molecular atter&zation of BTCs finalized to the development of
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a personalized medicine, at the same time harnesslapbment of broadly effective preventive
measures. Confirming the complexity of BTCs is itfentification of the association between selected
subtypes of CCA and cirrhosis, infection with h@mB and C viruses, obesity and tobacco smoking,
while the associations of these factors with gatder and ampulla of Vater cancers are less well
defined (Choiet al. 2016; Randet al. 2006). Along this line, a strong association hasrbdelineated
also between such benign biliary diseases as ll@ead parasitic infection, cholelithiasis andnpairy
sclerosing cholangitis and extra hepatic biliargaza, where a disorder of lipid regulation mighher
trigger or be associated to inflammation and prilaimmatory immune responses of pathogenic
relevance.

This led investigators at Mayo Clinics, Rochesterconsider the potential chemopreventive effect of
aspirin on CCA (Chogt al. 2016), since aspirin is an anti-inflammatory dwith inhibitory properties

on COX-2, nuclear factor JB and DNA mismatch repaoteins as well as anti-platelet effects, both
thought to play a pathogenic role in carcinogené3mvizio et al. 2012). In a large case-control study
of Caucasian patients with CCA (1169 intrahep&85 perihilar, and 231 distal cancers) a significan
inverse association between aspirin use and CCAregasted, with 2.7-fold to 3.6-fold decreased risk
for the three cancer subtypes, though the lackfofination on duration and dosing of aspirin did no
allow to establish a dose-response relationshiptardisentangle the anti inflammatory from the anti
platelet effects of aspirin (Chet al. 2016). In addition, a pooled analysis of over lliam individuals
from 10 US prospective cohort studies and includt@g cases of iCCA reported a significant 36%
reduced risk of iICCA in men only (Petriek al. 2015), and a Chinese case-control study with 368
cancers of the gallbladder, 191 of the extrahepaitie duct and 68 of ampulla of Vater found a
significant reduced risk of gallbladder cancer andsignificant reductions in the risk of bile daetd

ampullary cancers associated with aspirin use é.ial. 2005). Noteworthy, a recent meta-analysis,



including the 3 aforementioned studies as wellves &dditional case-control studies, provided an
overall relative risk of CCA for aspirin use of 68.805% CI, 0.32-0.96) (Lapumnuaypatlal. 2019).

While the potential for aspirin as a chemopreventgent has been documented with several other
gastrointestinal cancers (Cuziekal. 2015), there is more limited data on the use atiret in cancer
chemoprevention. This hypothesis was fostered bgies$ in human cells documenting the ability of
these compounds to inhibit a number of pathwayslied in carcinogenesis like insulin-like growth
factor 1 (IGF1) and cell proliferation while indag cell apoptosis (Buranrat al. 2016; Leeet al.
2016; Miller et al. 2011). In two meta-analyses, the relative risk defveloping hepatocellular
carcinoma, the commonest primary malignancy ofitiez, was around 0.6 for statins users versus non
users, in the presence however of significant bgeareity across study locations and study desigin th
raises concern for selection bias (Pradelil. 2013; Singhet al. 2013).

Scanty data is available on statins use and tkeofi8TCs. A record linkage based on the National
Health Insurance program in Taiwan (Peai@l. 2015), based on a case control study of 3,174 CCA
cases, provided a relative risk of 0.80 (95% CLE0R0) for statins users versus non users, witheso
evidence for the risk to decline for longer use fuost statins preparations. Thus, the two available
record-linkage studies, from Taiwan (Pest@al. 2015) and UK(Liu et al. 2018), produced consistent
and similar results, both with relative risk estiesaof BTCs around 0.8 for ever statins users, and
some evidence of a dose-risk relationship. Bottistuhave an optimal design to address favoralale an
unfavorable side effects of medications, sincesitmpe for recall and selection bias is low in rdcor
linkage studies, though prescription may not berfegt measure of use. A pooled analysis of the two
studies using a fixed effect model highlights aerall relative risk for ever use of statins of 0(88%
C10.80-094) and of 0.79 (95% CI 0.71-089) for lesgterm use

We should however acknowledge that record linkagedias based on administrative data may be

shadowed by limited availability of information @onfounding. In the UK CPRD, the relative risks
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were adjusted for body mass index, smoking, alcaindl diabetes, which are recognized risk factors
for BTCs, and hence possible confounders. No indbion, however, was available on viral hepatitis B
and C, which are major causes of iCCA and alsoaeliépatic CCA, and the same was true in the
Taiwan study, too; therefore, no allowance for ¢éhésctors was possible. What remains unclear is
whether viral hepatitis can be a relevant confoundethe inverse relationship between statins and
BTCs, a doubt that can only be wiped out by stutfieliding valid information on these variables. By
the same token, in the Taiwan study informatiorparasite infections, mainly liver flukes, which are
known to play a role on BTCs (Rangtial. 2006), was lacking, as well as information on as@nd
physical activity, which have been inversely refiate hepatobiliary cancers risk, too (Baumeistea.
2018; Bosettiet al. 2009; Choiet al. 2016; Liuet al. 2005; Petricket al. 2015). While these latter
factors were not allowed for in the analyses otirgait is unlikely that they had a major confoungl
role on the statin-related risk estimates.

It should be mentioned, moreover, that in a Swesenmd linkage stud{Bietry et al. 2016) statins were
inversely related to cholecystectomy, with relatigis of 0.85 for current users and 0.77 for loewgn
users. Since gallstones are key risk factors fiblgader cancer (Randt al. 2006), and are likely to
play a role in extra hepatic CCA too, such a fablmampact of statins on gallstones may, at least i
part, accounts for the inverse relationship wittBTobserved in the UK CPRD.

All'in all, given the rarity of biliary cancers, @aon a possible favorable effect of statins on BTi€k
remain scanty and hence inconclusive, also in dengiion of the moderate inverse association and
dose-risk relationship, and of the limited inforrnaton confounding factors in administrative record
linkage datasets. This however should not discaufagher investigation on BTCs prevention with
statins, the consistency of the findings from lafgéwvanese and British datasets, and the presdnce o
plausible biological and mechanistic interpretagiandicating that such an inverse relationship is

possible.
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