Liver Function

Overview

Research suggests an inverse association between moderate coffee consumption and the
risk of developing a range of liver diseases including cancer, fibrosis and cirrhosis.
Moderate coffee consumption is typically defined as 3-5 cups per day, based on the
European Food Safety Authority’s review of caffeine safety?.

The International Agency for Research on Cancer (IARC) found no clear association
between coffee intake and cancer at any body site and suggested that coffee drinking
may actually help reduce the risk of certain cancers, including liver cancer?. Meta-
analyses have suggested that coffee consumption versus no coffee consumption is
associated with up to a 40% risk reduction of liver cancer (although this is a dose-
dependent relationship)3®.

Research suggests that coffee intake is associated with a reduced risk of cirrhosis”8,
fibrosis®*!, chronic liver disease’ 1% 1?2 and of developing non-alcoholic fatty liver
disease” 320, Research in patients with advanced hepatitis C-related liver disease also
suggests that regular, moderate coffee consumption is associated with lower rates of
disease progression?%-23,

Several possible mechanisms are under investigation to help understand whether, and to
what extent, caffeine is associated with the inverse association between coffee
consumption and these liver diseases: for example, the main primary caffeine metabolite,
paraxanthine, appears to suppress the synthesis of CTGF (connective tissue growth
factor) via a cascade of control cycles, which subsequently slows down the progression of
liver fibrosis, cirrhosis and liver cancer'®?426. Other suggested mechanisms include the
anti-carcinogenic effects of cafestol and kahweol?’, and possible antiviral effects of
chlorogenic acids and caffeic acid*>.

Background information

The European Association for the Study of the Liver estimates that approximately 29
million people in the European Union suffer from a chronic liver condition?®. Chronic liver
disease is the fifth most common cause of death in Europe®.
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Data suggests that about 0.1% of the European population is affected by cirrhosis,
corresponding to an estimated 170,000 deaths per year. There are large intra-European
variations, for example about 0.1% of Hungarian males die of cirrhosis every year,
compared with 0.001% of Greek females3C.

Hepatitis, the most common liver disease, is estimated to affect over 10 million people in
Europe?®,

Liver cancer is the fifth most common cause of cancer-related deaths globally, and the
14" most prevalent in Europe®°. It accounts for 5.4%, or 695,000 deaths worldwide
(47,000 deaths in Europe)?®31. Liver cancer is the leading cause of death amongst
patients with liver cirrhosis3?.

Epidemiological projections have suggested that the number of people at risk of chronic
liver disease is increasing3.



Coffee consumption and liver function

Coffee and risk of liver cancer

In 2016, the International Agency for Research on Cancer (IARC) published an updated
review of the scientific evidence related to coffee and cancer, finding no conclusive
evidence for a carcinogenic effect of coffee overall, and’ concluding that the research
suggests an inverse association between coffee consumption and liver cancer?®.

Four meta-analyses of both prospective cohort and case control studies, looking at liver
cancer, concluded that all ten of the reviewed epidemiological studies showed an inverse
association between coffee consumption and liver cancer3®. The results of the cohort
studies included in the meta-analyses indicated a dose-response relationship between
frequency of coffee consumption and a reduced risk for liver cancer.

Data from the US Multi Ethnic Cohort study also suggests that coffee consumption is
inversely related to the incidence of hepatocellular cancer, showing a risk reduction of
38% in those who drank 2-3 cups of coffee per day and 41% in those who drank more
than 4 cups34. Two large studies3>3® have also shown a similar association, with a risk
reduction of up to 72% in the highest coffee drinkers in the EPIC study3°, and of 54% in
women who drank more than 3 cups of coffee a day in the US Consortium?3®.
Interestingly, the US study showed a greater effect in women compared to men. Data
from Finland has considered the role played by the type of coffee, concluding that coffee
intake was inversely associated with incident liver cancer and mortality from chronic liver
disease, irrespective of whether the coffee was boiled or filtered?’.

The inverse association between coffee consumption and liver cancer is observed both in
participants with and without a history of liver disease. For example, case control studies
in patients with hepatitis have suggested that coffee consumption is associated with a
reduced risk of hepatocellular carcinoma3®3%, with one of the studies highlighting the
potential role for a lifetime coffee consumption of approximately 3 cups of coffee per
day.

Overall, drinking coffee has been associated with up to a 40% reduced risk of liver cancer
compared to those who do not drink coffee3#+3°,



Coffee and risk of other liver diseases
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Coffee drinking has also been related to a reduced risk of other liver diseases. A
systematic review published in 2014 suggested coffee consumption was associated with
beneficial outcomes in patients with chronic liver disease, cirrhosis, hepatocellular cancer
and non-alcoholic fatty liver disease’. A 2016 review also concluded that coffee intake of
more than 2 cups per day in patients with pre-existing liver disease was associated with a
lower incidence of fibrosis and cirrhosis, lower hepatocellular carcinoma rates, and
decreased mortality®.

Liver fibrosis

e Areview concluded that patients with higher coffee consumption display a milder
course of fibrosis, especially in alcoholic liver disease®.

e Data from the US National Health and Nutrition Examination Surveys (NHANES 1999-
2010) suggests that higher intakes of coffee (including decaffeinated coffee) were
associated with beneficially lower levels of liver enzymes?®.

e Data from the Rotterdam Study Research in patients with non-alcoholic fatty liver
also suggested that daily coffee consumption of three or more cups decreases liver
stiffness (a marker of liver fibrosis/*!.

Chronic liver disease
e A Scottish study suggested that coffee drinking is associated with a reduced
prevalence of cirrhosis in patients with chronic liver disease!?.



Data from the US Multi Ethnic Cohort concluded that coffee drinking was associated
with a reduced incidence of chronic liver disease. Compared to non-coffee drinkers,
consuming 2-3 cups per day was associated with a 46% reduction in risk of death
from chronic liver disease, and greater than 4 cups a day with a 71% reduction?*.

Non-alcoholic fatty liver disease

A North American study to investigate the effects of dietary behaviour in non-
alcoholic fatty liver disease patients, using four continuous cycles of the National
Health and Nutrition Examination Surveys (NHANES 2001-2008), found caffeine
intake to be independently associated with a lower risk of non-alcoholic fatty liver
disease, suggesting a potential protective effect®.

A 2012 study correlated coffee caffeine consumption with the prevalence and
severity of non-alcoholic fatty liver disease. Coffee caffeine consumption was
associated with a significant reduction in risk of fibrosis among patients with non-
alcoholic steatohepatitis®.

A Mexican case-control study looked at the antioxidant effect of coffee by
measuring antioxidant enzymes and lipid peroxidation markers in patients with non-
alcoholic fatty liver disease, and in patients without non-alcoholic fatty liver disease.
They found that a high intake of coffee had a protective effect against non-alcoholic
fatty liver disease; however there was no significant difference in the antioxidant
variables analyzed?®.

Data from 728 adults in the Non-alcoholic Steatohepatitis Clinical Research
Network (NASH-CRN) suggests that coffee intake was inversely associated with
advanced fibrosis in patients with non-alcoholic fatty liver disease!’.

Three further reviews found a significantly decreased risk of liver fibrosis among
patients with non-alcoholic fatty liver disease who drank coffee®2°. One of these
reviews further suggested that regular coffee caffeine consumption, not total
caffeine intake, was associated with a reduced risk*°.

Hepatitis C

A prospective cohort US study recruited 766 hepatitis C-infected patients and
followed them up for nearly four years?!. A total of 230 patients showed serious
disease progression, e. g. cirrhosis or 2-point increase in Ishak fibrosis score (a
histological grading of progression to fibrosis, with scores ranging from 0 to 6). Tea
consumption was not associated with the study outcomes. However, regular coffee
consumption was statistically significantly associated with lower rates of disease
progression.

A French study developed to evaluate the impact of caffeine consumption on
activity grade and fibrosis stage in patients with chronic hepatitis C found that
caffeine consumption over 408 mg/day was associated with reduced histological
activity in these patients?2.



. A study of patients with the Hepatitis C virus suggested that amongst those with a
chronic infection, daily consumption of filtered coffee may have a beneficial effect
on the stabilisation of the liver enzyme serum alanine aminotransferase (ALT)?3.

. Data from the Singapore Chinese Health Study, a population-based cohort of
63,275 adults, suggested that there was a strong dose-dependent inverse
association between coffee intake and risk of non-viral hepatitis related cirrhosis.
Compared to non-coffee drinkers, those who drank more than 2 cups per day had a
66% reduction in mortality risk. However, there was no association between coffee
intake and hepatitis B related cirrhosis®.

If patients change their habits or diet as a result of their disease or its standard therapy,
this can bias the observational study. Therefore it is important to assess whether such
confounders are adequately taken into account. Case control-studies are particularly
susceptible to bias, in particular when other patients are used as controls; prospective
cohort studies are less susceptible to this type of bias.

Potential mechanisms

As per the above studies, there is some epidemiological evidence for an inverse
association between coffee consumption and liver cancer. The same may be the case for
liver fibrosis and alcoholic cirrhosis. Clearly, a plausible biological mechanism is required
to explain and confirm these associations.

The role of caffeine
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Caffeine has been suggested as a key component in the observed associations between
coffee consumption and a reduced risk of liver conditions 192>264243 The precise
mechanisms behind this effect are unclear, however a number of potential mechanisms
have been proposed.



A number of papers have suggested that caffeine, and in particular its main primary
metabolite, paraxanthine, can suppress the synthesis of CTGF (connective tissue growth
factor) via a cascade of control cycles, thereby slowing down the growth of this type of
tissue, which in turn slows down the progression of liver fibrosis, alcoholic cirrhosis and
liver cancer®?>2%42 However, some of the epidemiological studies did not find an
association with tea, which suggests that the mechanism of action might be not
dependent solely on caffeine (via paraxanthine).

It has also been suggested that caffeine may act via by blocking adenosine receptors,
since the structure of caffeine mimics that of adenosine®3, in turn inhibiting activation of
liver cells.

However, it should be noted that caffeine may not be the most important component, as
other caffeinated drinks do not appear to provide similar protection against liver
disease®!.

Other coffee constituents

A 2010 paper also mentions the potential role of the coffee components kahweol and
cafestol in lowering the risk of liver cancer?’. There is some evidence that they may have
anti-carcinogenic properties?’.

It has also been proposed that the polyphenols found in coffee, such as chlorogenic acid,
may reduce oxidative stress in the liver, in turn reducing the risk of fibrosis and
development of cancers®.

A further paper looks at the role of the chlorogenic acids and caffeic acid in coffee, which
have been shown to be capable of preventing hepatitis B virus replication, both in vitro
and in vivo*.
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