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Public health policies and alcohol-related liver disease
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Summary

Alcohol-related liver disease (ALD) represents a major public health problem worldwide.
According to the World Health Organization, the highest levels of per capita alcohol consumption
are observed in countries of the European Region. Alcohol consumption is also alarmingly
increasing in developing countries. ALD is one of the main contributors to the burden of alcohol-
attributable deaths and disability. In the United States, severe forms of ALD such alcoholic hepa-
titis have increased in the last decade and in the United Kingdom, three-quarters of liver-related
mortality results from alcohol consumption. Besides genetic factors, there is strong evidence that
the amount of alcohol consumed plays a major role in the development of advanced ALD. Estab-
lishing effective public health policies is therefore mandatory to reduce the burden of ALD. Since
the 90s, major public health institutions and governments have developed a variety of policies in
order to reduce the harm caused by excessive drinking. These policies encompass multiple factors,
from pricing and taxation to advertising regulation. Measures focused on taxation and price reg-
ulation have been shown to be the most effective at reducing alcohol-related mortality. However,
there are few studies focused on the effect of public policies on ALD. This review article sum-
marises the factors influencing ALD burden and the role of different public health policies.

© 2019 The Author(s). Published by Elsevier B.V. on behalf of European Association for the Study of the
Liver (EASL). This is an open access article under the CC BY-NC-ND license (http://creativecommons.

org/licenses/by-nc-nd/4.0/).

Excessive alcohol consumption as a cause
of preventable disability and disease
worldwide
Alcohol represents a major health problem at a
global scale. There are 2 main organisations that
provide comprehensive data on alcohol con-
sumption and the burden of disease: the World
Health Organization (WHO)'~ and the Institute
for Health and Metrics Evaluation (that leads the
Global Burden of Disease Study [GBD]). These
organisations use different methodology to assess
the burden of alcohol-related liver disease (ALD).
Throughout the manuscript we mainly use data
from the WHO, nevertheless on certain occasions
we highlight data generated by the GBD.*”
Excessive alcohol use is a leading risk factor for
preventable disability and death. Globally, 7.7% of
deaths in men are attributable to alcohol and
alcohol abuse is the main cause of death among
men aged 25-45 years old.> A total of 3.3 million
deaths annually are associated with alcohol use.'+
In the United Kingdom, standardised mortality
rates for liver disease have increased 4-fold since
1970. Three-quarters of those deaths are the
result of excess alcohol consumption.® Besides
mortality, alcohol is also a major cause of morbid-
ity and disability. For the population aged 15-49
years, alcohol accounts for 10% of disability-
adjusted live years (DALYs) in men. ALD is one
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of the most well-known detrimental conse-
quences of alcohol abuse and is the main cause
of DALYs in European adults.” In fact, ALD is the
main cause of cirrhosis globally and is responsible
for 60% of cirrhosis in Europe and North America.®
In the US, the total number of deaths attributable
to alcoholic cirrhosis increased 79% from 1990 to
2016.° Moreover, the economic burden of
alcohol-related hospitalisation exceeds all the
other causes of liver disease combined.'® Despite
this huge health and economic burden, ALD has
received scarce attention compared to other
types of liver disease.''

Although the amount of alcohol intake influ-
ences its deleterious consequences, a precise
threshold that is associated with increased mor-
bidity and mortality is unclear. A recent study
has shown that even low doses of alcohol intake,
historically considered as protective, increase all-
cause mortality.* Alcohol consumption varies
widely across the world and is deeply affected
by many local factors at a population level, such
as culture, religion'#'!® and even climate.'* Indi-
vidual factors also have a deep impact on alcohol
consumption, including the co-existence of a
mental illness,'>'® history of post-traumatic
stress disorder, socioeconomic status'’ and
genetic factors.'®1° All these factors influence
the development and burden of alcohol use

Keywords: Metabolic liver
disease; Public Health; Epide-
miology; Youth-focused poli-
cies; Alcoholic drinks market.

Received 20 May 2019;
received in revised form 23
July 2019; accepted 30

July 2019; available online 8
August 2019

ICenter for Liver Diseases,
Division of Gastroenterology,
Hepatology, and Nutrition,
Department of Medicine,
Pittsburgh Liver Research Center,
University of Pittsburgh,
Pittsburgh, PA, USA;
2Department of Gastroenterol-
ogy, Hospital Clinico Universi-
tario de Valencia, Valencia, Spain

* Corresponding author.

Address: Center for Liver Diseases,
Division of Gastroenterology,
Hepatology and Nutrition,
University of Pittsburgh Medical
Center, 200 Lothrop St, Pittsburgh,
PA 15261, BSTW 1142;
Tel.:+1(412)3834242.

E-mail address: bataller@pitt.edu
(R. Bataller).

EASL

The Home of Hepatology


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jhepr.2019.07.009&domain=pdf

disorder (AUD). Identifying factors that influence
harmful alcohol consumption at the individual
and population level is the first step for designing
effective public health policies.”°

Factors influencing the burden of alcohol-
related liver disease

The main factor influencing the burden of
advanced ALD (i.e. cirrhosis) at the population
level is the percentage of the population who
drink heavily.® On a global scale, during a period
of 27 years (1990 to 2017), annual adult per capita
consumption increased by 0.6 litres and is forecast
to reach an alarming 7.6 litres by 2030.°

While in some European countries the consump-
tion of alcohol has decreased (i.e. Italy), there has
been an alarming increase of heavy drinking in
developing countries and in some Western coun-
tries. In the US, in the last 15 years, there has been
an 11.2% increase in alcohol use, a 30% increase in
high-risk drinking and a 59% increase in AUD.?!
This tendency is more marked among women,
older adults, racial/ethnic minorities and individuals
with lower educational level and family income.
Another pattern that seems to be increasing, parti-
cularly among middle-age and older adults, is
binge drinking.?*** This tendency was recently con-
firmed on a global level, with reports of an increase
of 1.5% from 1990 to 2017 that it is forecast to
peak at 23% in 2030.° Heavy daily alcohol intake at
the population level predicts the influence of alcohol
on cirrhosis burden worldwide.® This data has been
confirmed by other studies, showing that excessive
alcohol use is the strongest risk factor associated
with ALD (odds ratio = 6.17).

Besides the amount of alcohol, the early onset
of this unhealthy behaviour can also influence
the development of ALD. In fact, a recent study
found that alcohol consumption in young men is
associated with an increased risk of severe liver
disease later in life.?> Importantly, the risk was
found to be dose-dependent, with no clear thresh-
old effect. This data implies that educational and
regulatory measures aimed at decreasing the bur-
den of ALD should target the young population. It
is likely that the early onset of AUD leads to a
longer duration of excessive alcohol intake and
consequently to severe ALD. Another factor that
predisposes individuals to ALD is gender. A recent
study found that females that develop ALD had
significantly lower alcohol consumption than
men, despite a similar duration in years of alcohol
intake, supporting the hypothesis that women
have increased susceptibility to ALD.%° In conclu-
sion, there is strong evidence that the number
and percentage of heavy drinkers play a major
role in both the development and the severity of
ALD. Public policies should therefore focus on pre-
venting excessive alcohol drinking.

The role of the pattern of alcohol intake on
the development of alcohol-related cirrhosis is

JHEP|Reports

Key points

Alcohol-related liver disease (ALD) is a major public health problem worldwide and the

main cause of cirrhosis globally.

The main factor influencing the burden of advanced ALD (i.e. cirrhosis), at the population

level, is the percentage of the population who drink heavily.

Major public health institutions have been working to develop an array of public health policies
aimed at reducing excessive and harmful alcohol use and thereby its detrimental effects

on health.

Taxation and price regulation are the most effective measures to reduce alcohol-related

mortality, although the effect varies across different countries.

The interaction between pricing policies, other policy types and local factors are critical for

reducing alcohol intake and the resulting ALD.

uncertain. Recent epidemiological studies suggest
that binge drinking is particularly deleterious in
obese people, who could be predisposed to devel-
oping severe forms of liver disease.?” These factors
are important in the design of effective policies to
reduce the burden of alcohol abuse and its deleter-
ious effects on the liver. Other factors known to
have an impact on alcohol intake at the population
and individual level include: religious beliefs,?8+2°
socioeconomic inequality,'” genetic factors, '8-3%-3!
climate factors,'* concomitant addictions and men-
tal diseases including post-traumatic stress disor-
der.>>* These factors should be taken into account
to better measure the risk of ALD in a given country
and to design more effective therapies by targeting
at-risk populations. The fact that the development
of alcohol policies can influence alcohol consump-
tion at the population level should encourage policy
makers to play a more active role in countries with a
high prevalence of ALD.>*

One of the challenges of reducing the burden of
severe ALD is the lack of early detection of silent
liver disease among heavy drinkers. A recent glo-
bal study, including countries from 5 continents,
showed that ALD is the liver disease in which by
far the most patients are seen at advanced stages>>

(Fig. 1). Therefore, campaigns for early detection
of liver fibrosis using non-invasive tests among
at-risk populations (i.e. heavy drinkers and
patients diagnosed with AUD) are urgently needed
at a global level. It is important to manage these
patients with a multidisciplinary team including
alcohol addiction specialists. Brief motivational
interventions should be used in all patients with
ALD and active drinking. The main goal of these
interventions is to educate the patient about the
impact of alcohol and to stimulate their desire to
discontinue alcohol intake. Although these inter-
ventions alone are not sufficient to impact alcohol
dependence in heavy drinkers, they might rein-
force medication compliance. Pharmacological
treatment can be useful to prevent relapse in
patients with AUD. However, few studies have
assessed the efficacy and safety of anticraving
drugs in patients with ALD. In particular, naltrex-
one and acamprosate, both FDA-approved drugs
for AUD, have not specifically been tested in
patients with ALD. Moreover, other commonly
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Fig. 1. Lack of early detection of alcohol-related liver disease worldwide. Consecutive patients with a single (A) and double aetiology (B) of liver disease seen
in Gatroenterology/Liver centres from 19 patients in the 5 continents were included. Percentage of patients seen at advanced vs early stages of liver disease
are shown depending on the etiology of the liver disease. *p <0.05. (Adapted from Shah et al. with permission) AIH, autoimmune hepatitis; ALD, alcohol-related
liver disease; DILI, drug-induced liver injury; HBV, hepatitis B virus; HCV, hepatitis C virus; HFE, hemochromatosis; NAFLD, non-alcoholic fatty liver disease; PBC,

primary biliary cholangitis; PSC, primary sclerosing cholangitis.

used drugs such as disulfiram can cause severe
hepatotoxicity and are contraindicated in patients
with advanced ALD. Baclofen, a GABA receptor
agonist, is the only anticraving drug tested in a
controlled trial in patients with severe ALD,
wherein it was shown to be a useful and safe
option for preventing relapse.*®

Factors that influence the development of
severe forms of ALD among heavy drinkers are
now well known. The role of the pattern of drink-
ing (e.g. binge drinking) is uncertain,®” while
genetic factors such as PNPLA3 variations influence
the progression to cirrhosis.'® Importantly, many
patients that drink alcohol have other factors that
synergise to cause advanced liver disease. Such fac-
tors include prevalent conditions such as viral
hepatitis*®>° and obesity“® (Fig. 2). Alcohol con-
sumption is also associated with accelerated fibro-
sis progression in patients with other types of liver
diseases.*! Therefore, campaigns aimed at redu-
cing alcohol consumption should be particularly
directed to patients with other synergistic factors
such as viral hepatitis or metabolic syndrome.

Type of public policies to reduce alcohol
intake according to the World Health
Organization

Since the 90s, the WHO and other major public
health institutions have been working to develop
an array of public health policies aimed at reducing
excessive and harmful alcohol use. In 1996, the
WHO launched the Global Alcohol Database, the
world's largest single source of information on
alcohol that resulted in the release of the first Glo-
bal Status Report on Alcohol.* The latest version of
this comprehensive report, which includes data
from every single country, was released in 2018.!
The WHO categorises the existing policies into 8
categories (Box 1). In this review, we focus on poli-
cies whose efficacy has been assessed by scientific
studies (i.e. pricing policies, restriction to alcohol

access policies, drinking age and youth-focused
polices and advertising and promotion policies).

Public health policies: Impact on the
burden of alcohol-related liver disease
There are a limited number of well-designed stu-
dies assessing the efficacy of public health policies
on the burden of ALD. Most studies show an
impact of alcohol policies on alcohol-attributable
outcomes, mediated by the decrease of alcohol
consumption.34 In this section, we review studies
assessing the impact of different policies on alcohol
consumption and related ALD. The development of
ALD requires excessive alcohol intake, so it is con-
ceivable that policies that reduce the rate of hazar-
dous drinking will positively influence the burden
of ALD.

Pricing policies
Increasing alcoholic beverage taxes and minimum
unit pricing (MUP) are the major pricing policies.
Both have proven to have an impact on ALD burden.
In the US, the adjusted tax rates have declined over
the last decades, in parallel with increased alcohol
consumption.*>** Studies performed across the
last decades in different countries showed similar
results.”® Thus, a decrease in taxation leads to a dra-
matic increase in liver cirrhosis mortality,*>~*” while
tax increases reduce cirrhosis mortality rates in the
long-term. 4

The effects of tax increases are not homogenous
across all segments of the population and similar
pricing policies have a different impact depending
of the country.”® Tax increases have a major
impact on the middle-aged population (men aged
55-59 and women aged 50-54) and those of low
socioeconomic status.“® It is important to highlight
that among the adolescent population, the effect of
tax increases on ALD, especially beer taxes, has
been questioned, as several studies have found an
association between tax cuts and a reduction in
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Fig. 2. Factors known to influence excessive alcohol intake and alcohol-related liver disease. The combined effect of different
factors (e.g social, environmental and genetic) influence the amount of alcohol intake at the population and individual levels.
Susceptibility to develop ALD is in turn influenced by genetic and environmental factors. ALD, alcohol-related liver disease.

suicide rates but not with ALD.>'~>* Nevertheless,
other studies did not support this finding>> or
found only a marginal association.*” The scarce
years of alcohol exposure among the teenage
population might be a possible explanation for
the lack of association between tax policies and
ALD in this segment of the population. Impor-
tantly, an association between consumption in
late adolescence and an increased risk of severe
liver disease later in life has recently been
described.?® Further studies should explore
whether other measures in combination with tax
increases are effective in reducing alcohol con-
sumption and therefore ALD among young people.

The other major pricing policy is MUP. In differ-
ent societies such as England, Scotland and Ireland,
patients with alcohol-related cirrhosis consume
mainly cheap alcohol.’®~>® Different studies and
model-based reports, mainly within the UK popu-
lation, have shown a clear impact of increasing the
MUP on ALD reduction.>® A recent report from the
Welsh government compared the effects of tax
cuts and MUP across different populations.®”
They concluded that both MUP and tax cuts will
reduce alcohol-attributable mortality and hospital
admissions, especially among the most deprived
and harmful drinkers. Other studies yield similar
results, showing that the major impact of MUP is
on heavy drinkers.”’->%-%° These modelling studies
suggest that alcohol-attributable health inequalities

would fall by a greater amount under MUP than
tax changes.”® MUP has already been implemented
in several countries including Russia, Canada, Kyr-
gyzstan, Republic of Moldova, Ukraine, Belarus and
more recently in the Northern Territory of Australia
and in Scotland. One of the first countries to imple-
ment MUP was Canada, where they showed that a
1% increase in MUP decreased all causes of alcohol-
attributable hospitalisations (1.64% for acute admis-
sions and by 2.24% for chronic admissions).*° Inter-
estingly, another Canadian study observed an
immediate impact of price changes on acute
alcohol-attributable admissions, while a reduction
in chronic alcohol-attributable admissions, includ-
ing those for liver cirrhosis, was observed after 2
years.°! A recent systematic review summarised
the results of 26 studies on alcohol consumption
and alcohol-related harm. Remarkably, most of the
studies focused on alcohol consumption and not
on alcohol-related morbidity and mortality. Never-
theless, they concluded that MUP is likely to reduce
alcohol consumption, alcohol-related morbidity and
mortality.®” It is important to highlight that none of
these studies have investigated specific causes of
alcohol-attributable mortality including ALD.

Drinking age and youth-focused policies

The WHO defines adolescents as individuals
between 10-19 years old and young people as
individuals between 10-24 years old. According
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Box 1. Classification of alcohol policies according to the Global Status Report on Alcohol and Health 2018 from the World
Health Organization.

National plan to fight harmful consequences of alcohol (n = 3)
Written national policy (adopted/revised)

National action plan

Definition of an alcoholic beverage

National license and production and selling control (n = 5)
National control of production any monopoly

National control of sale any monopoly

National control of production any licensing

National control of sale any licensing

Total ban

Taxes control, pricing policies (n = 3)
Excise tax on beer

Excise tax on wine

Excise tax on spirits

Drinking age and youth focus polices (n = 6)

National legal minimum age for off-premise sales of alcoholic beverages beer
National legal minimum age for off-premise sales of alcoholic beverages wine
National legal minimum age for off-premise sales of alcoholic beverages spirits
National legal minimum age for on premise sales of alcoholic beverages beer
National legal minimum age for on premise sales of alcoholic beverages wine
National legal minimum age for on premise sales of alcoholic beverages spirits

Restrictions to alcohol access (n = 7)

Restrictions for on-/off-premise sales of alcoholic beverages: hours

Restrictions for on-/off-premise sales of alcoholic beverages: days

Restrictions for on-/off-premise sales of alcoholic beverages: places

Restrictions for on-/off-premise sales of alcoholic beverages: density
Restrictions for on-/off-premise sales of alcoholic beverages: specific events
Restrictions for on-/off-premise sales of alcoholic beverages: intoxicated persons
Restrictions for on-/off-premise sales of alcoholic beverages: petrol stations

Driving-related alcohol policies (n = 5)

National maximum legal blood alcohol concentration when driving a vehicle general
National maximum legal blood alcohol concentration when driving a vehicle young
National maximum legal blood alcohol concentration when driving a vehicle professional

Sobriety check-points
Random breath testing

Control over advertising and promotion (n = 9)
Legally binding regulations on alcohol advertising
Legally binding regulations on product placement
Legally binding regulations on alcohol sponsorship
Legally binding regulations on sales promotion

Legally required health warning labels on alcohol advertisements

Legally required health warning labels on containers
Alcohol content displayed on containers

Number of standard alcoholic drinks displayed on containers

Any duty paid, excise or tax stamps or labels

Government monitoring systems (n = 4)

National government support for community action
National monitoring system(s)

Monitoring health consequences

Monitoring of social consequences

to the last global status report on alcohol and
health, more than a quarter (27%) of all 15-19-
year-olds are current drinkers; this percentage is
higher among adolescents from the European
region (44%). Moreover, school surveys indicate
that in many countries alcohol use starts early in
life, before the age of 15 years. The prevalence of
heavy episodic drinking increases from ages
15-19 to 20-24, and peaks in all WHO regions in
the 20-24 age group.! Besides promoting violence
and accidents, alcohol consumption early in life
has been shown to predict the development of cir-
rhosis in adults, so reducing early consumption
could theoretically decrease the prevalence of
cirrhosis.?

That heavy drinking early in life causes liver
injury is now well known. Alcohol intoxication
increases aspartate aminotransferase (AST), ala-
nine aminotransferase (ALT) and AST/ALT ratio
among children and adolescents, reflecting hepato-
cyte damage.®® Some studies suggest there has
been a steady increase in the prevalence of ALD
in adolescents and young adults in the last dec-
ades, of 2% (1988-1994), 4% (1999-2004) and 5%
(2007-2012) (15 to 39 years old).®* Another study
focusing on alcohol-attributable admissions
showed higher rates of acute admissions in adoles-
cents/young adults and middle-aged groups.
Chronic conditions wholly attributable to alcohol
were concentrated in middle-aged groups
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(particularly males).®® These data suggest that the
problem of early drinking has not improved over
the last decades and that urgent public health poli-
cies are needed. Unfortunately, educational cam-
paigns have not proven to be effective and, in
some cases, they result in negative results.%®

Multiple studies have evaluated the impact of
minimum age laws on alcohol intake, alcohol drink-
ing patterns and cause of mortality (e.g. road acci-
dents and suicides).®’-%° All those studies showed
a decrease in drinking-related problems when low-
ering the legal drinking age. Control over alcohol
advertising and promotion may play a major role
on young people’s drinking behaviour. A recent
review showed that the exposure to marketing
through digital media influenced drinking beha-
viour.” There are multiple concerns that alcohol
industry marketing strategies are biased and pro-
vide misleading messages to adolescents.”

The impact of youth-focused policies on the
prevalence of ALD is unknown and deserves inves-
tigation. One study evaluated the impact of drink-
ing age laws on all-cause mortality.”? In this study,
they did not find a short-term effect of drinking
age laws on gastrointestinal mortality cases. To
our knowledge, no studies have evaluated the
impact of alcohol policies exclusively on ALD
among adolescents. Finally, it is interesting to
highlight that there is an epidemic of childhood
obesity in the Western world that is leading to
the appearance of non-alcoholic fatty liver disease
(NAFLD) within this population. Because of the
known synergic effects of alcohol drinking and
obesity on the development of advanced liver dis-
ease,”® health policies should be particularly direc-
ted towards promoting healthy lifestyles among
children and avoiding the occurrence of multiple
causes of liver disease.

Restrictions to alcohol access

Another group of polices are focused on restricting
physical access to alcohol, usually by legislating on
the hours and days of sale and the density of alco-
hol outlets. The vast majorities of studies that eval-
uate the effects of restriction policies are focused
on alcohol consumption and alcohol-related
harm, including violent crimes and accidents due
to driving under the influence of alcohol.”*~"’
There are few studies assessing the role of such
measures on the burden of ALD.

Some studies have evaluated the impact of lifting
versus reinforcing restriction policies on alcohol-
attributable mortality rates, including mortality
related to liver cancer and alcohol-related cirrhosis.
A 10% increase in private liquor stores was asso-
ciated with a 2.4%, 2.7% and 3% increase in acute,
chronic and total alcohol-attributable mortality
rates, respectively, in Canada.”® Two studies from
the early 90s performed in Australia showed that a
16% increase in the number of hotels, taverns and
store licences/100,000 habitants led to an increase
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of liver cirrhosis mortality by 24% in males and by
29% in females.”® In a similar manner, a 10% relative
increase in the total outlet rate was also associated
with a significant increase in liver cirrhosis mortality
in both males (22%) and females (18%).5° A more
recent study analysed the impact of neighbourhood
alcohol outlets on premature mortality among
Canadian adults, adjusted by deprivation and
crime. When comparing the highest quintiles of
alcohol outlet density to the lowest quintiles, the
adjusted relative risk of premature mortality was
1.36 for males and 1.11 for females.®' These studies
suggest that favouring alcohol availability could
negatively impact ALD burden.

It is important to highlight that assessing the
role of restricting policies is challenging and has
important limitations. These limitations include
differences between outlet categories, lack of glo-
bal studies, difficulties extrapolating the results
between different countries or between different
areas of the same country, interactions between
different restricting policies, and most impor-
tantly, the lack of analysis focused on longer-
term harms, such as ALD,®? and the complexity of
study designs.®> For these reasons, there is a cur-
rent project in the UK that aims to investigate the
association between alcohol outlet density and
hospital admissions for alcohol-related conditions
in a small area.®*

There are additional factors that make restricting
policies challenging, including “drinking off pre-
mises”. Drinking off premises is not a new phenom-
enon and several explanations have been proposed
for the rising trend, including attempts to avoid pay-
ing for high-priced drinks within premises. This
phenomenon has been associated with increased
binge drinking.®® It is particularly prevalent in
underage populations in countries such as Spain®®
and in males between 25 and 44 years old in African
countries such as Nigeria.”® The health effects of
drinking off premises on ALD have not been
assessed. Some authors have pointed out that it is
extremely important to consider the consequences
that policies focused upon reducing drinking in
licensed premises may have on displacing drinking
to pre-drinking environments and possibly resulting
in greater harms.®’

Control over alcohol advertising and promotion
Regulating advertising and promotion of alcohol
beverages is a very controversial topic. According
to different sources, the total alcoholic drinks mar-
ket was worth $979 billion in 2007,%” and it is
expected to reach $1,629 billion by 2024.%8 Inter-
estingly, some years ago, some of the most impor-
tant distilled spirits and beer marketers came
together and founded the International Center for
Alcohol Policies (ICAP). This centre has been influ-
encing public health policies in some countries
and has focused on advertising the possible posi-
tive effects of alcohol. The alcohol industry has
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sponsored alcohol research through different
mechanisms, by making donations to grant-
making organisations, providing direct funding to
academic researchers through public relations
organisations and offering ongoing support for
research centres.®? A recent meta-analysis asses-
sing the role of the alcohol industry in science con-
cluded that there are serious concerns in at least 3
areas: on evidence-informed policy making, on the
processes of undertaking research and on the con-
tent of the scientific evidence base itself.”’ One of
the most striking examples is a $100 million, 9-
nation clinical trial, which was mostly funded by
major producers to evaluate the health benefits of
a single dose of alcohol given daily to individuals
at risk of coronary heart disease. This study was
terminated early by government agencies in the
US.”! The question of whether the scientific com-
munity should or should not partner with the alco-
hol industry is still under debate.”%%*

Most of the existing studies are focused on alco-
hol intake, especially within underage populations.
The role of regulating alcohol advertising on ALD
burden is not well known. A study from 1991
showed a trend between banning alcohol advertis-
ing and a decrease in cirrhosis mortality rate.’*
Thus, countries that banned all alcohol advertising
had a decreased liver cirrhosis mortality rate. Only
2 out of 7 countries that banned only spirits pre-
sented a decrease in liver cirrhosis mortality and
only 1 out of 6 countries with no bans at all
showed a decrease in mortality. These encouraging
results should be replicated on a larger scale. It has
been proposed that more aggressive negative
advertising on product labels, similar to tobacco,
might have a deeper impact on alcohol consump-
tion and alcohol-related harms.?® The latest EASL
guidelines on ALD recommend a ban on alcohol
advertising and marketing.?® This measure is espe-
cially important among young people, since they
have been shown to be particularly susceptible.®”

A hot topic is the need to regulate alcohol
advertising on the internet and social media.
Online marketing has become the largest market-
ing platform in most countries, overtaking televi-
sion and radio. The word “alcohol” yields 1,320
million results in the search engine Google. The
most used social media platforms include Face-
book, Youtube, Twitter, Instagram and Snapchat,
all founded between 2004 and 2012. These plat-
forms have 2 characteristics that make age-based
controls and content regulation very challenging,
a) each platform has a different age accessibility
policy and b) all these platforms contain both
marketer-generated brand content and self-
generated content. Although the alcohol industry
has its own self-regulation codes, a recent study
detected that alcohol brands have alarmingly
inadequate age-gates to social media accounts.®®
The type and role of different advertising regula-
tions on social media and the internet are not

well defined. The first studies investigating the
influence of all media advertising on alcohol con-
sumption (including television, radio billboards,
internet and social media) did not find robust evi-
dence for or against the implementation of alcohol
advertising restrictions.”® Further studies focused
on social media and young populations found
that alcohol-related social media engagement was
correlated with both greater self-reported drinking
and alcohol-related problems. ! This is of extreme
importance as young populations are more exposed
to alcohol advertising content on social media than
adults.'®" The positive use of social media represents
an opportunity to target young people. In fact, a
recent study showed that young adults exposed to
certain types of alcohol-warning advertising reduce
alcohol consumption.'%?'1% Finally, the internet
and social medial have been used to engage young
people or target populations, like pregnant women,
who otherwise would not seek specialised care for
their alcohol problems.'®* Further studies should
evaluate the efficacy of both regulatory and educa-
tional campaigns on social media.

Interactions between different policies

The combined effect of different types of policy
measures on the prevalence of heavy alcohol
drinking and ALD burden is not well known.
There are no well-designed studies assessing the
synergistic impact of alcohol policies on ALD. One
of the main explanations for this is the variety of
different types and number of policies within dif-
ferent countries, and even within different parts
of the same country. One option to overcome this
issue is the use of scales (i.e. the Alcohol Policy
Scale [APS] that contains the efficacy and degree of
implementation of different policies). Another factor
that limits the accuracy of studies assessing the
impact of alcohol policies is that unmarketed/home-
made alcohol comsumption is not well recorded. Ina
recent study, higher APS scores were associated with
lower alcohol-related mortality rates among
females. Interestingly, they also found a higher
impact of the APS on mortality rates among Ameri-
can Indian/Alaskan Native populations. '

Finally, there are interactions between different
policies and local social factors that may lead to the
inactivation of the effect of a specific policy.”® For
example, increasing the MUP of alcohol is asso-
ciated with immediate and delayed decreases in
alcohol-attributable mortality, while the increased
density of private liquor stores is associated with
increased alcohol-attributable mortality.”®:196
Another clear example was provided by a study
suggesting that the most effective measure in
countries with high alcohol-related mortality is
the combination of different policies, including alco-
hol market centralisation, reduction of the number
of producers and increases in alcohol taxes and
prices.'%” The potential interaction between differ-
ent alcohol policies is illustrated in Fig. 3.
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Conclusions

ALD is the main cause of liver-related mortal-
ity worldwide. Most patients are seen at
advanced stages, so early detection pro-
grammes using non-invasive tests are encour-
aged. Besides treating individual patients,
effective public health measures are needed
to reduce the burden of ALD. Taxation and
price regulation have been shown to be the
most effective policies to reduce alcohol-
related mortality. The effect of these policies
varies across different countries, and the
interaction between policies is critical in
reducing heavy alcohol intake at the population

ent policies on alcohol consumption and the bur-
den of ALD in this particular field, as well as
independent and multidisciplinary studies con-
ducted by epidemiologists and hepatologists, are
urgently needed to influence policy makers. Local
regulations based on the analysis of the main pat-
terns of alcohol intake and type of alcohol preferred,
as well as socioeconomic and cultural factors, are
recommended. Understanding other factors that
influence alcohol intake is critical to the develop-
ment of effective policies. The ultimate goal is to
design a package of policies that target the specific
characteristics of each country or region in order to
have the highest impact on both alcohol intake and
ALD burden.

level. Systematic reviews on the impact of differ-
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