EASL

The Home of Hepatology

HEPAHEALTH

Austria Estonia Ireland Netherlands Slovakia
Belgium Finland Italy Norway Slovenia
Bulgaria France Kazakhstan Poland Spain

Croatia Germany Latvia Portugal Sweden

Cyprus Greece Lithuania Romania Switzerland
Czech Republic Hungary Luxembourg Russia United Kingdom

Denmark Iceland Malta Serbia Uzbekistan H E PA H EAI T H

Risk Factors and the Burden of Liver Disease in
Yy O Europe and Selected Central Asian Countries

EASL

www.easl.eu



FOREWARD

HEPAHEALTH is the second overview commi-
ssioned by EASL on the burden of liver disease
across Europe. This new initiative covers the
EU region as well as the situation in Iceland,
Kazakhstan, Norway, Russia, Serbia, Switzer-
land and Uzbekistan, a total of 35 countries.

The aims of this latest report were:

e To report on the latest epidemiological burd-
en of liver disease in the wider European region

* To present the data on the main risk factors
for liver disease

* To carry out a review of reviews on public
health interventions

Since we published our first overview in 2013,
the burden of liver disease has not improved.
On the contrary, the prevalence is increasing
or stagnating in a majority of the countries
surveyed. In particular, liver cancer mortality
has increased and only a few countries have
seen a decrease or even a stabilisation in rates
since 1980.

Why is this? The European region is the highest
consumer of alcoholic beverages in the world
and efforts to reduce alcohol consumption are
stalling in many countries. Likewise, rates of
obesity have risen across almost every country
we surveyed since 2013, and the rates of Non-
Alcoholic Fatty Liver Disease (NAFLD) are in-
creasing accordingly. In Southern and Eastern
Europe viral hepatitis remains the leading cause
of liver disease mortality. Overall, two points
stand out:

Liver disease Kkills early: Two thirds of all poten-
tial years of life lost due to liver disease were
working years of life. This contrasts with other
diseases, such as stroke, where the majority of
deaths occur after the age of 65.

There is a geographical and income divide:
Liver disease mortality has decreased across
Western and Central Europe since 1970. Most
of the countries with high stable or increasing

! The Burden of Liver Disease in Europe, EASL, 2013 http://www.easl.
eu/medias/EASLimg/Discover/EU/54ae845caec619f_file.pdf

rates of liver disease are located in the poorer
parts of the European Union and the countries
of the Former Soviet Union. But the UK and
Finland go against the Western European and
Nordic trends: Both countries have seen steep
increases in liver disease mortality since 1970.

What needs to be done? Vaccinations for Hep-
atitis B virus (HBV) and screening of blood
products across the EU since the early 1990s
has helped to drastically reduce the number
of HBV infections. But better harm reduction
policies and micro-elimination strategies must
be implemented across the region if we are to
have an impact on Hepatitis C Virus (HCV)
infection rates. The new generation of direct
acting antivirals will largely eliminate cases of
HCV provided that governments ensure that all
patients who need them have access to treatment.

It is clear that prevention is the key to reducing
other liver diseases, particularly for alcohol
and obesity related liver disease where effective
treatments do not exist or are not very effective.
European countries must do more to promote a
reduction in alcohol consumption and to reduce
levels of obesity. The European Union and its
member states used to be a world leader in pro-
gressive public health policies: It is time for
them to get back in the saddle and save another
generation from liver disease.

Prof. Tom Hemming Karlsen,
EASL Secretary-General
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SUMMARY

The aims of the HEPAHEALTH project were:

— to report the latest data on the epidemiolo-
gical burden of liver disease in 35 European
countries and historical trends

— to present data on the main risk factors for
liver disease

— to carry out a ‘review of reviews’ that have
appraised public health interventions or
policies aimed at preventing or reducing
the burden of liver disease through the
reduction of the risk factor in the population.

Data were collected and analysed from a ran-
ge of sources, including peer-reviewed and
grey literature reviews, and representative int-
ernational databases. A qualitative study of
European liver disease experts on liver disease
and risk factor trends as well as policy priorities
was also conducted to enrich the data, provide
context and triangulate our understanding of
liver disease more fully.

Part I: The Current and Historical
Burden of Liver Disease in Europe

Data show that the European region has some of
the higher rates of liver disease mortality globally.

Prevalence of compensated and decompensa-
ted cirrhosis and other chronic liver diseases
modelled by the Global Burden of Diseases
project ranged between 500 and more than
1,100 cases per 100,000, the majority of which
were caused by alcohol use and hepatitis C
infection. However, the relative contribution
of these risk factors to cirrhosis prevalence
rates varied between countries: in Western and
Northern European countries, alcohol was the
most important contributor, while in Southern
and Eastern European countries, hepatitis;
in particular hepatitis C virus was the main
cause of cirrhosis cases. Modelled prevalence
rates of liver cancer varied between <2 to 12
cases per 100,000, with hepatitis B and C as

the predominant contributors, although alcohol
and other causes emerged as important in some
cases of liver cancer, in particular in Northern
European countries.

Age-adjusted mortality from all-cause liver
disease obtained from the World Health
Organization’s raw mortality data ranged
between 10 to 36 deaths per 100,000 across
European countries, and these deaths were
attributable to a range of aetiologies. Alcoholic
liver disease and cancer were important causes
of death, there were relatively small numbers of
deaths attributed to viral hepatitis, and deaths
from fatty liver disease were emerging in a
small number of countries, in the most recent
years. One important consideration is that liver
disease from unknown aetiologies constituted
a large proportion of all deaths reported, and
this may be a source of bias in estimating the
true distribution of aetiology of liver disease
mortality in Europe. Interestingly, on average
two-thirds of all potential years of life lost due
to mortality from liver diseases were working
years of life. This is in contrast to the majority
of potential years of life lost from other chronic
diseases, for instance, stroke, as the majority of
stroke deaths occur later on in life.

Countries can be classified into different
historical patterns of mortality from cirrhosis
and other chronic liver diseases as shown in
Figure 1:

— Decreasing trends: rates have dramati-
cally decreased from very high rates in the
1970s

— Increasing trends: rates have seen a sharp
increase over 45 years

— Low stable trends: rates remaining consi-
stently below ~ 20 deaths per 100,000

— High stable trends: rates remaining con-
sistently above ~ 20 deaths per 100,000



Trend category - decreasing - increasing - stable high - stable low

Source: WHO Health For All database

Figure 1.Map of time trend in age-adjusted mortality from cirrhosis and other chronic

liver diseases between 1970 and 2016

(Luxembourg: decreasing; Malta: increasing)

Liver cancer mortality has increased for the
majority of European countries, with only a few
having experienced decreases or stabilisation
of rates since 1980. This matches the modelled
historical increase in the prevalence of liver
cancer overrecent years from the Global Burden
of Diseases project. Data on the population-
level prevalence of chronic hepatitis B and
C infections is sparse, and data collection is
limited by the concentration of prevalence in
various hard to reach risk groups. Summarising
both survey sources and modelled estimates,
the prevalence of chronic hepatitis B infection
ranged from less than 0.5% to 8% in European
countries, with higher prevalence concentrated
in Southern and Eastern European countries.
Limited evidence in historical trends suggests
that there has been a steady decrease in
hepatitis B prevalence overall in the last 30
years, but some countries appear to differ in
this trend, as they have seen a recent increase in
hepatitis B infection, for instance, Poland and
Russia. Evidence on the population prevalence
of chronic hepatitis C infection is also limited,

in part due to the concentration of infection in
risk groups, such as people who inject drugs.

Thetrendsinprevalence and mortality of different
liver diseases across European countries must be
interpreted with caution. Prevalence estimates
are likely to be affected by the model used, the
quality of input data that the model is based on,
as well as source-specific bias in reporting the
prevalence. Mortality data, in particular, the
distribution of various categories of liver disease
mortality, must also be interpreted within
context. Using primary cause of death ICD-10
coding is likely to underestimate liver disease
mortality, as it may not be the reported cause
of death in multi-morbid cases. Furthermore,
countries may vary in the codes used to allocate
mortality; the proportion of liver disease deaths
classified as unknown varies greatly between
countries, and more precise and standardised
coding strategies may increase the precision of
liver mortality estimates.



Part 2: Trends in Risk Factors for
Liver Disease in Europe

Liver disease can be caused by a range of factors,
some of which can be modified (environmental
causes) while others arelargely due toimmune or
genetic factors. The focus of the second section
of this review was on modifiable risk factors for
liver disease which offered opportunities for
intervention. A deeper understanding of the
trends in these behavioural risk factors could
offer some insight into current epidemiological
trends in liver disease, as well as information on
future interventions and policies. Alcohol use,
obesity and type 2 diabetes prevalence, as well
as hepatitis B and C infection, were identified
as the main upstream, behavioural risk factors
for liver disease in the European populations.

Alcohol consumption in the European conti-
nent is the highest globally, but patterns of and
trends in consumption varied largely across
countries. Alcohol consumption has dramatically
decreased in some countries, predom-inantly in
Western and Southern Europe. These countries,
where the type of alcohol consumed has also
often shifted to more beer and less wine or spirit
drinks, tended to be those in which mortality
rates for cirrhosis and other chronic liver diseases
have decreased over recent decades (see Figure
1). Conversely, in countries such as Estonia,
Finland and the United Kingdom, where
mortality rates have been increasing over time,
alcohol consumption has also increased. While
ecological correlation is no proof of causation, it
does suggest that a countries’ historical and current
alcohol consumption trends may go a long way to
explaining patterns in cirrhosis mortality.

Obesity and type 2 diabetes rates have increased
in the vast majority of countries in Europe,
with any decreasing trends likely to be artefacts
in reporting, data definitions or changes in
methodology. The increasing trend for excess
weight across European countries maps well onto
the emerging increases in mortality from non-
alcoholic fatty liver disease, as well as increases
in cancer mortality across European countries.

Hepatitis B and C infection are themselves liver
diseases but are also risk factors for other chronic
liver diseases, in particular, liver cancer. One of
the important routes of hepatitis B and C viral
infection in European countries is the use of
injectable drugs. The prevalence of hepatitis C,

for instance, is up to 50 times higher in people
who inject drugs, compared to the general
population, in European countries where data
are available. Data on the risk behaviours are
limited for many countries, but the prevalence of
injection drug use ranged from 0.02% in Spain
to 0.92% in Latvia. Variations in the prevalence
of the use of injecting drugs in part explain
variations in hepatitis B and C prevalence in the
general population, though accurate estimation
of prevalence is limited by a range of biological,
demographic and surveillance factors.

Qualitative Expert Interviews

Seven experts were interviewed using a semi-
structured questionnaire, while another seven
country representatives for liver disease were
also interviewed in a group discussion setting.

Respondents discussed how trends in liver
disease had changed in their respective countries
over time; the observation from prevalence and
mortality data that aetiologies were shifting to
alcohol and obesity in Western and Northern
countries, while viral hepatitis remained the
focus in some Eastern and Southern European
countries was mirrored in the expert interviews.
The respondents identified the main risk
factors reviewed in part 2 of the report (alcohol,
obesity and viral hepatitis) as the main barriers
to good liver health, but also highlighted the
role of limitations in medical systems capacity,
training, screening and diagnostic ability, issues
related to funding and lack of governmental
policy to prevent liver disease. Treatment and
policy action, diversifying liver disease expertise
and improving public awareness of the disease
were highlighted as the priorities in combatting
liver disease in Europe.

Part 3: Policies and Interventions
Aimed at Reducing the Risk Factors
for Liver Disease

A range of organisations have reviewed the
evidence for interventions and policies aimed at
reducing population-level exposure to alcohol,
obesity and type 2 diabetes, and hepatitis B
and C infection.

There is a large body of evidence on the policy
options for reducing population-level alcohol
consumption,includingfiscal policies (minimum



unit pricing, tax and duty increases), strategies
to restrict the marketing of alcoholic products
especially to younger populations, restricting
the temporal and spatial availability of alcoholic
products, as well as screening of abusive alcohol
consumption in patient populations.

Strategies to reduce the population-mean body
mass index (or by extension, the prevalence
of obesity), as well as the prevalence of type 2
diabetes, can also be classified into categories
similar to those of alcohol interventions. Namely,
fiscal policies such as taxes, subsidies for healthy
foods, restricting marketing, in particular of
unhealthy foods to children, reformulation of
food products, as well as public information in
the form of provision of nutrition information,
in a standardised format, on foods sold, social
marketing and individual and community level
weight loss interventions.

Hepatitis B and C are considered to be liver
diseases, but also risk factors for other liver
diseases. The main infection control intervention
and policies to reduce the risk of onward
transmission of chronic viral hepatitis (B and
C) include developing and promoting screening
for infection, and treatment. Expanding access
to treatment for hepatitis C, with the new
direct-acting antivirals that have superior viral
clearance rates is likely to contribute to the
reduction of transmission, although this effect
has yet to be assessed at the population level.
Hepatitis B vaccination of eligible populations
(largely neonatal in Europe) and interventions
to reduce harm for people who inject drugs
and sexual transmission in men who have sex
with men are established infection control
strategies for blood-borne viruses, and efforts
must be continued and expanded. In particular,
monitoring and evaluation of programmes
should be developed, to inform on the cost-
effectiveness of these interventions and allow
prioritisation of resources.

Therewaslimitedevidenceastotheeffectiveness
and cost-effectiveness of programmes aimed at
screening populations, or targeted population
subgroups, for liver diseases. Identifying and
diagnosing individuals with auto-immune,

metabolic, paediatric and genetic liver diseases
to provide earlier and potentially more effective
treatment should contribute to reducing
the burden of liver disease. Population-level
screening for more common liver diseases
(alcoholic and non-alcoholic fatty liver disease)
may also reduce the burden of liver disease
through the identification of risk behaviours.
However, evidence on this topic is limited, and
further research should be conducted into how
such programmes should be implemented.

Findings from this project have highlighted
the heterogeneous nature of liver disease:
geographically diverse pattern in the prevalence
and mortality of disease, as well as in the
upstream risk factors mean that reducing the
burden of disease across all European countries
and all aetiologies will be challenging.

Nevertheless, the variety of risk factors for the
different types of liver disease offer a range
of targets for public health, population-level
interventions: reducing alcohol consumption
especially within the heavy drinkers subgroup,
effecting change to reduce the prevalence of
obesity and diabetes type 2 at population level,
as well as reducing the transmission of hepatitis
B and C among high-risk population groups are
likely to have significant impacts on the burden
of liver disease. These interventions range from
top-down policies to more individual-level
prevention efforts. The multifactorial nature
of liver disease means that simply tackling one
risk factor or even one strategy for tackling one
upstream determinant of liver disease will not
be enough. A concerted, integrated and multi-
sectoral effort will be required to implement
the most effective and cost-effective strategies
aimed at reducing risk factors such as alcohol,
obesity and viral hepatitis, at both population
and individual level. Reducing the exposure
of populations, especially at-risk groups,
to unhealthy commodities such as alcohol,
unhealthy food, and injection drug use, as well
as improving access to earlier diagnosis and
testing for liver disease will likely impact on the
growing burden of liver disease in Europe.
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Abbreviation List

Abbreviation Definition

95%CI 95% Confidence Interval

AA Alcohol-Attributable (deaths)

AASLD American Association for the Study of the Liver

APC Age-Population-Cohort

ARM Alcohol-Related Mortality

BMI Body Mass Index

BWMP Behavioural Weight Management Programs

DAA Direct Acting Antiretroviral

DMDB Detailed Mortality Database

DPP Diabetes Prevention Programme

EASL European Association for the Study of the Liver

ECDC European Centre for Disease Prevention and Control

ELTR European Liver Transplant Registry

EMCDDA European Monitoring Centre for Drugs and Drug Addiction

GBD Global Burden of Disease

GDP Gross Domestic Product

GP General Practitioner

HBsAg Hepatitis B surface antigen

HIV Human Immunodeficiency Virus

ICD-10 The 10th revision of the International Statistical Classification of Diseases
and Related Health Problems

IDF International Diabetes Federation

IHD Ischemic Heart Disease

MCLI Multi-Component Lifestyle Interventions

MSM Men who have Sex with Men

MUP Minimum Unit Pricing

NA Nucleos(t)ide Analogues

NAFLD Non-Alcoholic Fatty Liver Disease

NASH Non-Alcoholic Steatohepatitis

NCD Non-Communicable Disease

NICE National Institute for Health and Care Excellence (United Kingdom)

NSP Needle Syringe Programmes

OECD Organisation for Economic Co-operation and Development

OST Opioid Substitution Therapy

PWID People Who Inject Drugs




Abbreviation

Definition

PWYLL Potential Working Years of Life Lost
PYLL Potential Years of Life Lost
QOF Quality Outcomes Framework
RCT Randomised Controlled Trial
RR Relative Risk

SES Socio-Economic Status

SSB Sugar-Sweetened Beverages
SVR Sustained Virological Response
VAT Value Added Tax

VLED Very Low Energy Diet

WHO World Health Organization
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Introduction

Liver disease is a complex condition involving
different clinical states, subcategories and over-
lapping aetiologies.! Europe has one of the largest
liver disease burdens in the world, as shown
by the 2016 Global Burden of Disease (GBD)

data for mortality from cirrhosis and other chro-
nic liver diseases in Figure 2.2 However, the
epidemiological picture, risk factors, causes,
potential interventions and policies against liver
disease vary across the European region.

Cirrhosis and other chronic liver diseases
Both sexes, All ages, 2016, Deaths per 100,000

e
B
Q‘-:’ IThh" 1= 20 30 40 50 60 70 80"

Figure 2. Mortality from cirrhosis and other chronic liver diseases for both males and

females, all ages in 2016

Source: Institute for Health Metrics and Evaluation GBD 2016

The HEPAHEAILTH project
consists of three related reviews
conducted to summarise the
current epidemiological situation
regarding liver disease in Europe
...to examine trends in risk factors associated
with liver disease and identify potential

interven-tions and policies which could be
effective in reducing the burden of liver disease.

Databases summarising the data collected
were collated.

This report first describes the data collected on
the epidemiological burden of liver diseases in
35 European countries. The most up-to-date
picture of the prevalence of and mortality from
all liver diseases is presented, after which the
contribution of categories of liver disease on the
total burden by country is examined. The focus
then shifts to on historical trends in mortality
and prevalence data, by liver disease category,
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in order to better understand current patterns
in the epidemiological data.

In the second review, the current and historical
patterns in the main modifiable risk factors for
liver disease are summarised: alcohol consum-
ption, obesity and diabetes. The aim was to
understand the association between these risk
factors and liver disease by reviewing the
literature and analysing collected data.

Finally, this project reports on the recent evid-
ence behind the main public health measures

and policies for reducing the burden of liver
disease, through interventions aimed at the
main risk factors for liver disease.

This report also contains several focus sections
in which includes information on the limitations
in data collection are discussed, as well as
a summary of a qualitative interview study
conducted on liver disease experts, in order to
triangulate and supplement findings from the
formal review of databases and the literature.



PART |. THE CURRENT AND
HISTORICAL BURDEN OF LIVER

DISEASE IN EUROPE

Introduction

This section describes the results of the literature
review which collated and reviewed data on liver
disease across 35 World Health Organisation
(WHO) European region countries (see Figure 3).
They include the 31 European Union/European

Economic Area countries plus an additional five
countries that were of particular interest to the
European Association for the Study of the Liver
(EASL). It was beyond the timeline and scope
of this project to include all 53 WHO-European
region member states.

Bt

Austria Belgium Bulgaria Croatia Cyprus
Czech Republic Denmark Estonia Finland France
Germany Greece Hungary Iceland Ireland

Italy Kazakhstan Latvia Lithuania Luxembourg
Malta The Netherlands Norway Poland Portugal
Romania Russia Serbia Slovakia Slovenia
Spain Sweden Switzerland United Kingdom Uzbekistan

Figure 3. List of countries included in HEPAHEALTH project (n=35)

The full database can be downloaded from  case study examples have been prepared to
the EASL website. A summary of the data illustrate the depth of the database and how it
collected is provided here, but more extensive  can be manipulated by age, sex and disease for
analyses can be carried out by country, sex, individual countries.

and age as required by the database user. Two
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Methods

Data on the current and historical burden of
liver diseases in the 35 European countries of
interest were obtained from a range of sources,
involving extraction and manipulation of data
from freely-available national and international
databases, as well as a review of recent published
and grey literature (focussing on reviews) of
epidemiological data on liver disease. Finally,
further potential sources of information thro-
ugh snowballing of contacts in the field of liver
diseases were gathered.

Database Data Extraction

In order to maximise comparability across
countries, and to use a standardised definition
of liver disease, the majority of data for each
epidemiological measure was obtained from
online databases:

— Mortality data for liver diseases was obtained
from the raw death counts by ICD-10 4-digit
codes provided by the WHO European
Detailed Mortality Data (DMDB)?, recoded
to represent eight liver disease categories.
The WHO DMDB data was also used to
estimate potential years of life lost (PYLL)
for ischemic heart disease, stroke and lung
cancer, to compare findings with liver disease.
Additional historical data on liver disease
mortality was collected for larger categories
of liver disease from the WHO Health for
All database.*

— Prevalence data for cirrhosis and liver cancer
was obtained from the GBD 2016 release.?

— Hepatitis data was obtained from the
European Centres for Disease Prevention
and Control (ECDC) after a request for
recent acute and chronic hepatitis B and C
data disaggregated by age and sex.” However,
use of this data was limited due to the
asymptomatic nature of chronic infections,
differences in screening programmes,
differences in surveillance practices between
countries, data quality issues and inclusion
of EU/EEA countries only so data from
the literature supplemented the database
data. Prevalence of hepatitis B and C
modelled estimates were collected from the
Polaris Observatory.® 7 Additional data for

prevalence of hepatitis B and C in persons
who inject drugs (PWID) was obtained
from the European Monitoring Centre for
Drugs and Drug Addiction (EMCDDA).®

Where not specified, the data presented are
for both male and females combined. See
supplementary material for further details on
data sources, references, data manipulation
and analysis.

Literature Review

Reviews presenting data on the epidemiological
burden of liver disease were identified and
extracted using a comprehensive literature search
strategy. See supplementary material for further
information.

Snowballing

The sources of information identified were
communicated to liver disease experts, in order
to collect further information of potentially
useful sources.

Data and Discussion

The Current Burden of Liver
Disease

Data from the GBD 2016 project> was used
to present the age-standardised prevalence of
cirrhosis and other chronic liver diseases (one
of the two categories of liver disease in the
GBD dataset, the other being liver cancer),
for males and females for all 35 countries in
Figure 4. Prevalence increases from Western to
Eastern European countries to some extent but
is greatest in Central European countries, with
more than 1100 cases per 100,000 in Austria
and Romania. Countries with a low prevalence
of cirrhosis and other chronic liver diseases
include Iceland, Norway and Sweden (with
447,578, 597 cases per 100,000 respectively in
2016). It must be noted that GBD 2016 data
comes from modelled estimates and that the
GBD modelled compensated liver disease as
well as decompensated liver disease for the first
time in their 2016 release, thereby increasing
estimates of prevalence.



Prevalence per 100,000 [_]<500[_]500-599 ] 600-720 [J] 8001000 [Jff >1100

Source: Global Burden of Disease database

Figure Figure 4. Age-standardised prevalence of cirrhosis and other chronic liver

diseases in 2016 — modelled data

Less visible countries: Luxembourg: 1064 per 100,000 Malta: 556 per 100,000.

Figure 5 provides the breakdown of this data by
four aetiology categories for cirrhosis and other
chronic liver diseases: alcohol use, hepatitis B
infection, hepatitis C infection and other causes.
The majority of the cirrhosis and other chronic
liver diseases can be explained by alcohol use
and hepatitis B and C infections. However,
countries vary in the relative contributions of
these risk factors. For instance, in most Western
countries, alcohol is the most important risk
factor; see Ireland, Germany and Portugal as
examples. In these countries, viral hepatitis (B
and C) combined contribute less than alcohol,

and a smaller proportion of cirrhosis and liver
disease is due to other causes. In Central Euro-
pean countries, however, there is a shift in these
proportions, with viral hepatitis and alcohol
contributing approximately equally to the burden
of liver disease, see Croatia and Slovenia in Figure
5. Viral hepatitis is the main determinant of
disease for all ages and genders when considering
countries further east. In the majority of countries
hepatitis C accounts for a greater proportion
of liver disease cases than hepatitis B, but in
Kazakhstan and Uzbekistan, hepatitis B accounts
for more cases than hepatitis C.
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Figure 5. Age-standardised prevalence of cirrhosis and other liver diseases by aetiology in 2016 — modelled data



The GBD estimates the prevalence of hepato-
cellular carcinoma (liver cancer), as shown in
Figure 6.

Liver cancer prevalence exhibits a north-south
gradient. Liver cancer rates above 12 per 100,000
were estimated for Italy, with slightly lower rates
in Austria, Germany, Luxembourg and Switzer-
land. Prevalence of liver cancer below five per
100,000 was estimated in Poland and Hungary.

In 2015, viral hepatitis (B and C, with C being
predominant) was the main aetiology behind

cases of liver disease for the majority of coun-
tries, followed by alcohol use (Figure 7).

The estimated prevalence from the GBD data
must be interpreted with caution: firstly, these
data are modelled data, and secondly the
2016 dataset includes compensated as well as
decompensated cirrhosis, which is asympto-
matic but which results in large prevalence
estimates, whereas the 2015 estimates just model
decompensated cirrhosis (see supplementary
material for further information).

Prevalence per 100,000 [ |<2[ ]2-3.90[ ]4-5.99 [ 6-11.00 [ >12

Source: Global Burden of Disease database

Figure 6. Age-standardised prevalence of liver cancer in 2016 — modelled data
Less visible countries: Luxembourg: 11.9 per 100,000 Malta: 1.6 per 100,000.
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Using WHO raw mortality ICD-10 codes to
describe the epidemiology of liver disease comes
with limitations. WHO data uses primary cause
of death but for patients with liver disease the
direct reason for death is recorded as the primary
cause, and so the deaths, often caused originally
by the underlying liver disease will not be coded
as liver disease. Mortality data from this source
will therefore likely under-represent the mortality
in people with liver disease. It is not possible to
obtain data on all reported causes (underlying
primary, secondary and direct) from the WHO
mortality data.

w
o

N
o

Death rate per 100,000

-
o

o

Mortality rates for all liver diseases, age-
standardised for comparison across countries
show a similar pattern to prevalence data, for
the latest year of mortality data available. The
highest rates of mortality were seen in Romania
(36 per 100,000) as well as Lithuania and
Hungary where mortality of all liver disease
was above 20 deaths per 100,000, with rates
in Iceland, Norway, and the Netherlands on
the lower end of the scale, below 10 deaths per
100,000 (Figure 8).

Malta (2014)
Uzbekistan (2014)
Spain (2014)
Denmark (2014)

Iceland (2015)
United Kingdom (2013)

Netherlands (2015)
Ireland (2013)

Norway (2014)
Sweden (2015)
Cyprus (2014)
Switzerland (2013)
Greece (2014)
Belgium (2014)
Serbia (2015)

Germany (2014)

Italy (2012)

France (2013)
Kazakhstan (2015)

Portugal (2014)

Luxembourg (2014)
Poland (2014)

Austria (2014)

Czech Republic (2015)
Latvia (2014)

Croatia (2015)

Bulgaria (2013)
Slovakia (2014)
Lithuania (2015)

Finland (2014)
Hungary (2015)
Romania (2015)

Slovenia (2015)
Estonia (2014)

Country (year of data)

Source: WHO detailed mortality database (raw data)

Figure 8. Age-standardised mortality for all liver diseases — in most recent year

Translating the impact of mortality into years
of life lost due to deaths from all liver disease,
shown in Figure 9, highlights that a large prop-
ortion of the years lost due to mortality from

liver disease are working years of life lost. This
indicates that on average two-thirds of mortality
occurs in individuals below the age of 65 years.
This pattern was consistent across all countries.
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Figure 9. Age-standardised potential years of life lost (working and non-working) for
all liver diseases — both genders in most recent year

The plots in Figure 10 present the potential causes of death in Europe (i.e. ischemic heart
years of life lost (both working years and non-  disease, stroke and lung cancer).
working years) for the largest chronic disease
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Figure 10. Age-standardised potential years of life lost (working and non-working)

for ischemic heart disease, stroke and lung cancer — both genders in most recent year
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When considering the breakdown of mortality
from all liver disease by broad category of
liver disease for the most recent years available,
(Figure 11) some patterns emerged:

Alcohol

Alcohol is a large contributor to the mortality
rate of many countries, although interestingly
it has the lowest contribution in countries
with the highest proportion of liver disease
mortality from unknown causes. This may be
due to differences in ICD-10 coding, as it is not
clear how reliable coding is in some situations,
where medical professionals aim to avoid
stigmatisation for cirrhosis patients.” Liver
disease deaths related to alcohol represents the
largest proportion of deaths in Slovakia, Slovenia
and Poland as well as the Czech Republic and
Germany in Eastern and Central Europe, and
in the majority of Northern countries with high
rates, including Denmark, Estonia, Finland
and the United Kingdom. Liver cancer is the
greatest contributor to total mortality in the
remaining Northern European countries, which
show lower overall mortality rates.

Liver Cancer

Cancer, compared to other types of liver disease
represents a large proportion of deaths for the
majority of countries, including all Western and
some Southern countries, see France, Italy,
Luxemburg, Portugal, Spain and Switzerland.

Viral Hepatitis

Viral hepatitis is a visible contributor to total
liver disease, in particular in Southern countries
(Italy and Spain) but also Austria, Hungary
and Latvia. However, for the majority of other
countries, other aetiologies and diseases are
more predominant. This should not be taken
as an indication of the total burden of viral
hepatitis in liver disease. These mortality data
represent the primary cause of death coded
on death registration. While viral hepatitis is
a significant determinant of liver disease, it
may not be recorded as the primary cause of
death: for instance, hepatitis infection leads
to hepatocellular carcinoma, and this might
instead be the cause of death recorded.

Non-Alcoholic Fatty Liver

Disease (Nafld)/Non-Alcoholic
Steatohepatitis (Nash)

NAFLD and NASH coded as the cause of
death are most common in Ireland, Hungary,
Luxembourg and the United Kingdom. These
are countries which are currently leading in
terms of the obesity epidemic (this correlation
will be discussed in part 2 of this report). It is
not a large proportion of the primary cause of
death in the majority of European Countries
— while it may be a larger contributor to the
burden of liver disease, other nonspecific causes
of death are given to these cases.

Autoimmune Liver Disease

Autoimmune liver disease appears much higher
in Eastern countries (Hungary, Kazakhstan
Lithuania, Latvia, Romania and Uzbekistan)
for example - this may be a recoding artifact to
some extent. For other countries, autoimmune
liver disease is a small, but still noticeable
fraction of all deaths, especially when compared
with other less common types of liver disease,
including portal hypertension and metabolic
liver disease.

Metabolic and Miscellaneous
Liver Disease

These types of liver disease represent a very
small proportion of the overall burden of liver
disease in almost all European countries.

These patterns need to be interpreted cautiously,
in light of the fact that this is based on only one
year of mortality reporting. Smaller countries,
with lower total cases of liver disease, may
experience more year on year variation in the
absolute proportions of types of liver disease,
compared to countries with larger absolute
numbers of cases. In addition, as discussed
above, countries appear to vary in the proportion
of deaths allocated to a cause, or unknown.
While Romania has the highest total mortality
rate, it also has the greatest proportion of cases
allocated to codes for which the aetiology or type
of disease is ‘unknown. This makes comparisons
between countries difficult.
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The current picture of cirrhosis, other liver
diseases and liver cancer prevalence shows
heterogeneity across Europe and different
patterns in aetiology. These are due to
variations across populations in terms of the
main risk factors for liver disease, but also to
differences in how liver diseases are defined,
recorded and reported in different countries.
The difference in the proportion of cases
coded as unknown across European countries
(Romania compared to Denmark, for example)
shows a deficit in coding, but also that this
can be resolved if solutions are developed and
applied properly.

An exploration of the trends over time can help
explain the current epidemiological burden
of liver disease. Looking first at trends over
time in mortality and prevalence of disease,
followed by reporting in Part 2 of the review
focussing on trends in specific liver disease
risk factors will allow a greater understanding
and interpretation of the European situation
concerning liver disease.

Historic Trends in Liver
Disease Mortality

The current epidemiology of liver disease in
European countries can in part be explained
by historical trends. Furthermore...

...different trajectories across
countries may highlight
differences in demographics but
also changes in risk factors and
policies, from which it would

be possible to learn lessons and
develop strategies for the future.

Mortality data from the DMDB, using ICD-
10 codes to standardise definitions of types of
liver diseases is available from the 1990s, but
less granular data from the WHO Health for
All database provides historical data, albeit
for much broader categories. This data was

used to apply a long-term perspective, plotting
standardised mortality from liver diseases,
from 1970 to 2015.

The 34 HEPAHEALTH countries which prov-
ided cirrhosis and chronic liver diseases mortality
data (Russia not included) can be categorised
into four broad groups: countries which have
increasing or decreasing rates of mortality, and
those remaining high but stable and remaining
low but stable.

Figure 12 presents the population-weighted
average mortality over time, while Figure 13
presents the country-level time trends for each
of the four groups.

Mortality has decreased from initial rates bet-
ween 20 and 42 per 100,000 in countries from
Western and Southern Europe (Austria, Croatia,
France, Germany, Greece, Italy, Luxembourg,
Portugal, Slovenia, Spain and Switzerland).

A separate subset of countries, including
Bulgaria, Estonia, Finland, Hungary, Kazakh-
stan, Latvia, Lithuania, Romania and the
United Kingdom were categorised as having
large increasing trends in liver disease bet-
ween 1970 and 2015. These predominantly
Northern and Western countries varied in their
absolute rates per 100,000 with a population-
weighted average trend increasing gradually,
from the end of the 1980s.

Slovakia and Uzbekistan were two Eastern
countries that had rates which were stable over
the 45 year period, but which were at a relatively
high level (above 20 deaths per 100,000),
compared to a range of other countries with
stable mortality, but in many cases much lower
than 20 oreven 10 deaths per 100,000 (Belgium,
Cyprus, Czech Republic, Denmark, Iceland,
Ireland, Malta, Netherlands, Norway, Poland,
Serbia and Sweden). Although rates are age and
total population standardised, it is interesting
to note that these low but stable countries are
relatively small European countries (with the
exception perhaps of Poland).
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Figure 12. Population-weighted average mortality rate for cirrhosis and other chronic
liver diseases over time for countries in four trend groups (decreasing, increasing,
stable-high and stable-low)

The up-turn between the years 2012-2014 for some of the average trends are caused by only a limited number of

countries providing data up to 2014/2015. For this reason, the very recent trends should not be considered, as they
may be skewed by data from only one or two countries in each group.
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In Figure 14, the population-weighted average
mortality for liver cancer over time is plotted
for countries grouped according to whether the
liver cancer mortality rate from 1980 to 2014
was increasing, decreasing, stable at a high rate
or stable low.

Liver cancer mortality rates have increased
for a majority of countries (Austria, Czech
Republic, Finland, France, Germany, Greece,
Ireland, Italy, Luxembourg, Portugal, Romania
and the United Kingdom), while only a few
countries have experienced small decreases
in mortality (Bulgaria, Hungary, Kazakhstan,
Poland and Spain). Spain’s mortuary rates

HFA live cancer mortality - both

Death rate per 100,000
(o]

dropped significantly between 1980 and 1985,
after which rates increased slightly. Remaining
countries had relatively stable rates, either
above five deaths per 100,000 from liver
cancer, in countries such as Croatia, Russia,
Serbia, Slovakia, Slovenia, Switzerland and
Uzbekistan, or at a slightly lower mortality
rate, for countries including Belgium, Cyprus,
Denmark, Estonia, Iceland, Latvia, Lithuania,
Malta, Netherlands, Norway and Sweden). It
should be noted that data was not available for
all years since 1980 in the mortality database
from the WHO Health for All explorer, so
that trends may not be representative of the
country’s true experience (see Figure 15).
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Source: WHO Health For All database

Figure 14. Population-weighted average mortality rate for liver cancer over time for
countries in four trend groups (decreasing, increasing, stable-high and stable-low)

The up-turn between the years 2012-2014 for some of the average trends are caused by only a limited number of
countries providing data up to 2014/2015. For this reason, the very recent trends should not be considered, as they
may be skewed by data from only one or two countries in each group.
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Breakdowns of mortality rates from all liver
diseases, age-standardised and for both males
and females, plotted by four sub-regions
for Europe (North, East, South and West)
are shown in Figure 16. These were plotted
using the ICD-10 codes form the European
Detailed Mortality Database, and so data is
only available from the time that the ICD-10
was implemented, unlike long-term trends in
broad disease categories obtained from the
Health for All database in the Figures above
(Figure 12 and Figure 13).

Initial observation of these graphs shows
that mortality trends in countries in Eastern
Europe needed to be plotted on a scale twice
that of Southern and Western countries, while
Northern countries required a similar scale to
accommodate data from Lithuania. In these
Northern countries, however, the overall trend
was a stable rate of mortality for the majority of
countries (Denmark, Iceland, Ireland, Norway,
Sweden and the United Kingdom), while
Estonia and Finland have shown an increase
in mortality. Latvia and Lithuania have also
increased since 1994, but trends appear to now
be stabilising.

In Eastern countries, trends were also stable
over the last 20 years for the Czech Republic,
Poland and Uzbekistan. Large decreases
in mortality were recorded for Kazakhstan
and Romania while Bulgaria and Slovenia
had stable rates around 15 to 20 deaths per
100,000, increasing in recent years.

In Southern countries, mortality rates ranged
between five and 35 deaths per 100,000, with a
variation in time trends; Malta and Cyprus were
stable with overall lower mortality rates, Croatia
had higher mortality rates which were decreasing
over time, Italy, Portugal and Spain had slight
decreases in mortality over time, Slovenia saw
recent increases, and Serbia had a past decrease,
leading to stable rates in recent years.

Countries in Western Europe showed overall
stable trends over time, with slight decreases in
mortality rates since the late 1990s for Austria,
France, Germany and Luxembourg.

While this pattern is interesting in itself, a
more accurate picture of trends in liver disease
mortality over time can be obtained when
considering different types of liver disease. The

plots in Figure 17 to Figure 19 present the
same mortality trends by country and region,
but for alcoholic liver disease, non-alcoholic
liver disease and viral hepatitis separately.

From the overall picture of these regional break-
downs by the three diseases, it is clear that...

..alcoholic liver disease 1s the
largest burden and highest
priority in the North of Europe,
while viral hepatitis is the highest
priority in the East and South.

Trends in alcoholic liver disease can largely be
broken down into three groups: in Northern
and Eastern Europe, mortality either increased
since the mid-90s, as in Estonia, Finland,
Latvia and Lithuania, or remained constant
(see Figure 17), while alcoholic liver disease
mortality in Western and Southern European
countries either remained constant or showed
significant decreases over the last two decades.
This pattern was replicated for NALFD/
NASH (see Figure 18).

There was an increasing trend in mortality
rates from NAFLD/NASH in Northern
countries, while rates in Western, Southern
and Eastern countries were generally lower
and stable. However, caution must be applied
when interpreting data on mortality from non-
alcoholic liver disease before the 2000s, as it
is unlikely that these codes represent current
understanding on NAFLD or NASH. In
contrast, mortality rates from viral hepatitis
were higher in Southern, Eastern and Western
European countries.

Mortality from liver cancer appears to be stable
or increasing in the majority of European coun-
tries. In a few countries (especially in Eastern
Europe, liver cancer rates are decreasing), see
Figure 20.

Intrahepatic cholangiocarcinoma is a rare
cancer which, over the last several decades,
has shown a steadily increasing incidence and
mortality rates. Figure 78 in supplementary
material demonstrates that mortality from
intrahepatic cholangiocarcinoma is increasing
in all regions over time. The number of
intrahepatic cholangiocarcinoma deaths repre-
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sents just under a third of all liver cancer
deaths recorded in this time period. Rates
are similar across Europe with approximately
two deaths per 100,000 populations. Eastern
Europe shows the lowest intrahepatic cholan-
giocarcinoma deaths per 100,000, although
this could be explained by data collection
and coding of ICD-10 codes. Ireland and the
United Kingdom have relatively high mort-
ality rates compared to the other Northern
European countries, and these rates are

rising sharply. Finland had historically high
mortality rates, but unlike most countries,
their mortality rate has decreased with time.
Spain and Croatia show a consistent rise in
intrahepatic cholangiocarcinoma deaths per
100,000 over the last 20 years, while Malta and
Cyprus have had more fluctuating trends. All
of Western Europe has seen a steady increase
in mortality, except for Luxembourg which has
an inconsistent pattern.
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Historic Trends in Liver

Disease Prevalence

Since 1990, all countries have seen increases
in cirrhosis and other chronic liver diseases,
except for Hungary which shows a decrease
and Croatia and Slovenia where rates have
remained constant since 1990.

However, the rate of change has not been the
same for all countries, as can be seen in the time-
trends for all countries by region (see Figure
21). Sharper increases in prevalence between
1990 and 2016 can be seen in countries in
Northern Europe, while countries in Southern
Europe have had slower increases and in some
cases little change over the last two decades.

A breakdown of the aetiology of liver diseases
for one country representing the four European
sub-regions is shown in Figure 22.

The increase in prevalence in
Northern and Eastern European
countries such as the United
Kingdom and Russia appears

to be largely due to alcohol use,
with an equivalent increase in
chronic liver disease due to other
causes in Russia.

Time trends for Western and Southern
countries, such as Cyprus, in particular, show
that while cirrhosis and other liver diseases due
to alcohol are significant contributors to the
total burden, the increase in total prevalence
can largely be attributed to increases in cases
due to hepatitis B and C infection.
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Liver cancer prevalence has
increased since 1990 in the
majority of European countries

...with the exception of Hungary and Kazakh-
stan where rates have decreased, and Denmark,
Poland and Uzbekistan, where rates have re-
mained largely stable over time, as shown in
Figure 23. Figure 24 shows the causes of liver
cancer prevalence over time in four countries
representing the four UN subregions. Alcohol
and especially hepatitis B and C are important

contributors to the increase in total liver disease
cases in the United Kingdom, representing the
trend in Northern European countries and in
Western Europe, represented by Germany.
High rates of liver cancer in countries of Eastern
Europe such as Russia were maintained and
increased due to increases in cases attributed
to alcohol and hepatitis B, while increases
in Southern countries such as Cyprus were
largely due to increases in liver disease due to
hepatitis B and C.
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Figure 24. Time trends in aetiology of liver cancer prevalence for one example country from each region — modelled data
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The Burden of Hepatitis B
and C Infection

This review focusses on epidemiological data
for hepatitis B and C, as they are the main
hepatitis virus to lead to chronic liver disease.
Hepatitis D is not included in this report, as
it is transmitted through contact with people
already infected with Hepatitis B.

Hepatitis B

Hepatitis B virus is transmitted by exposure of
mucosal membranes or non-intact skin to in-
fected blood or other specific body fluids (saliva,
semen and vaginal fluid). Transmission can
occur from mother to child and from person to
person. Hepatitis B transmission can occur even
in the absence of visible blood, e.g. by sharing
toothbrushes or razors, contact with exudates
from dermatologic lesions, contact with saliva
through bites or other breaks in the skin, needle
stick injuries or re-use of needles and syringes,
sharing of chewing gum or food items, or
contact with hepatitis B-contaminated surfaces.
Among adolescents and adults, major routes
of infection are sexual transmission by contact
with semen or vaginal fluid, and percutaneous
transmission through the use of contaminated
needles such as in injecting drug use.!° As an
asymptomatic infection, the gold standard for
assessing chronic hepatitis B prevalence in a
population is to conduct a seroprevalence survey
on a randomised representative sample.

Systematic reviews of such
studies have been performed in
recent years, although all have
been limited by the availability
of high-quality, recent,
representative nationwide
prevalence estimates, especially
In younger age groups:

...aWHO-funded systematic review (2016)!! of
national-level prevalence estimates of chronic
hepatitis B infection — via seroprevalence
surveys for hepatitis B surface antigen (HBsAg)
in the general population dating from 1965 to
2013 found European estimates ranging from
0.01% in the United Kingdom and Norway
to 6.99% in Uzbekistan (see Figure 25). The
ECDC also conducted a review of Hepatitis
B seroprevalence data in general populations
in EU/EEA countries between 2000 and 2015
and found 0.9% prevalence of HBsAg positives
in the general population, with a total of 4.7
million chronic Hepatitis B cases.

These two reviews do not consistently provide
the same estimates of Hepatitis B prevalence: for
instance, Schweitzer et al. (2015) estimate France
to have <0.5% prevalence using HBsAg while
ECDC’s review 0.6-1% prevalence. In contrast,
Schweitzer et al. (2015) provide estimates of
HBsAg prevalence for countries, which do not
appear ECDC’s estimates (e.g. Bulgaria (1.1-
2%), or Sweden (0.6-1%)), see Figure 25. An
updated review extending Schweitzer et al’s
(2015) review to data up to 2017 is in prepara-
tion but the database of country-level prevalence
estimates was not available.!?



Source: Schweitzer et al. Lancet (2015)

HBsAg prevalence (%) |:| <0.5% |:| 0.6-1% . 1.1-2% - 2.1-8% |:| NA

Source: Hepatitis B and C prevalence in the EU/EEA - an ECDC review (2016)

Figure 25. Chronic hepatitis B prevalence estimates from 1965 to 2013 in Lancet
review and 2005 to 2015 in ECDC review

Less visible countries: Luxembourg: no data, Malta: no data
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Both studies showed regional variation with
higher rates in countries in Eastern and South-
ern Europe compared to Northern and Western
countries. These figures are likely to be an
underestimation as a result of the inclusion of
prevalence estimates among blood donors as a
proxy for the general population in the absence
of other evidence. For this reason, data from the
latest systematic reviews was triangulated and
compared to the modelled estimates of HBsAg
prevalence from the Polaris Observatory® (see
Figure 79 in Supplementary Material).

HBsAg prevalence was fairly stable / slightly
decreasing in Northern Europe between 2007
and 2017, and all countries had less than 1.5%
prevalence. Countries in Southern and Western
Europe showed decreasing trends and had less
than 2% and 1% HBsAg prevalence, respec-
tively. Eastern Europe had stable/decreasing
trends and had less than 5% HBsAg prevalence
in all countries other than Uzbekistan which
had just below 10% prevalence in 2007 and just
under 8% prevalence in 2017.

A time-trend analysis of the WHO seropreva-
lence study revealed a decrease in overall
Hepatitis B prevalence globally, but in Europe,
separate trends were detected!:

Countries such as Poland and Russia have
seen rising HBsAg prevalence over time, which
could be in part due to strong political and
social changes since 1963, which have increased
access to injectable drugs. In countries with
historically low endemicity, such as France,
Germany and Spain, little reduction over time
has been seen, while other countries with
low Hepatitis B endemicity have seen large
annual reductions (>5% annual change).
These include the United Kingdom, but also
countries such as Greece and Slovenia with
trends that mirror those seen in high-income
Eastern Mediterranean states. The fourth
group of countries are those with medium
to low endemicity, who have seen a medium
relative decrease of around 5% per year.

These results from seroprevalence in Europe
indicate variation between countries, with an
overall increase in cases reported and a decrease
(albeit heterogeneous, and for several countries,
an increase) in the prevalence of hepatitis B
virus. This can be in part explained by vaccina-
tion policies, although the majority of data
shown is in adults so it is not clear if there has

been a shift in mean age at infection since the
implementation of hepatitis B vaccination in
some countries in the late 1990s. Other factors
that could explain variations over time and
between countries include improvements in
infection control (blood donation screening,
medical settings prevention, health worker
vaccination, awareness and health promotion
around disease and transmission) and changes
in hepatitis B case reporting. More focused
assessment of the prevalence of hepatitis B
exists for specific risk groups, in particular,
PWID may reveal differences in Hepatitis B
prevalence across European countries, see
Part 2: Trends in risk factors for liver disease
in Europe.

Hepatitis C

In the ECDC’s recent review of hepatitis C virus
using estimates of prevalence from antibody to
hepatitis C virus or anti-Hepatitis C (see Figure
26) was considered representative for the general
population were available for 13 countries, with
the reported prevalence ranging from 0.1%
(Belgium, Ireland and the Netherlands) to
5.9% (Italy)'.

A global estimation of prevalence
of Hepatitis C by Petruzziello et al.
(2016) estimates a prevalence of
1.8% in Europe, acco-unting for
over 13 million estimated cases."

The modelled data from Polaris Observatory
(see supplementary material), shows that
between 2007 and 2017 the prevalence of
viremic hepatitis C infections were estimated
to be largely stable in Northern Europe, but
increasing in Latvia. All countries had less
than 2.5% prevalence. Prevalence tended to
stable in Southern Europe except in Italy and
Spain where it decreased, and all countries had
less than 2% prevalence. In Western Europe,
Switzerland and Luxembourg had decreasing
trends in viremic hepatitis C prevalence,
while the remaining countries were stable. All
Western European countries had less than 1.5%
prevalence. Eastern European countries had
less than 3.5% viremic hepatitis C prevalence,
and were generally stable, apart from Romania
and Kazakhstan where prevalence decreased
over the period, and Russia where it increased.



Anti-HCV prevalence (%) [ | <0.5% [_]0.6-1.0% [[1] 1.1-2.0% [ 2.1-8.0% [ na

Source: Hepatitis B and C prevalence in the EU/EEA - an ECDC review (2016)

Figure 26. Chronic hepatitis C prevalence estimates from ECDC 2005-2015

Less visible countries: Luxembourg: no data, Malta: no data

Interpretation of both hepatitis B and C is lim-
ited, and trends are likely a reflection of testing
and screening practices. The mix of acute
and chronic cases, the lack of availability of
good quality, timely, nationally-representative,
general-population level data are limitations
to the use of hepatitis B and C new cases and
prevalence data. Age atinfection is an important
determinant of the risk of developing chronic
hepatitis B, with probabilities decreasing with
age, but a lack of gender and age-stratified
data makes it difficult to evaluate the impact of
hepatitis B vaccination policies and practices.

Surveillance systems are heterogeneous, cover-
age varies and several case definitions are used
for both hepatitis B and C. As a largely sub-
clinical disease, information on cases of hepatitis
should be supplemented with seroprevalence
survey data, but these are often undertaken in
selected population groups, exclude high-risk
populations such as PWID, or migrants. More
robust prevalence estimates are needed to gain
further insights into the size of the populations
with chronic hepatitis B or C infections,
both with regard to the general population in
countries and in specific risk groups.
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Liver Transplantations

100

75

50

% of transplants

25

Acute or Subacute hepatic failure
M Benign liver tumors or Polycystic disease
Budd Chiari
M Cancers
Cholestatic disease
M Cirrhosis
Congenital biliary disease
I Fulminant or Subfulminant hepatitis
Metabolic disease
M Other liver disease
Parasitic disease
M Secondary liver tumors

Region

Source: European Liver Transplant Registry

Figure 27. Primary Indication of Liver Transplantation in Europe 01/01/1968-30/06/2017

for all countries

Cyprus, Iceland, Kazakhstan, Latvia, Luxembourg, Malta, Russia and Uzbekistan do not contribute to the ELTR.

Between 1968 and June 2017, the European
Transplant Registry (ELTR) recorded 119,512
transplants in both male and female adults.
Figure 27 presents the proportion of transplants
in participating EL.TR countries for each of the
four UN subregions.

Cirrhosis was the primary
indication for transplantation in
all four regions

...representing between 56 and 65% of all
transplants in Western and Southern European
countries, respectively. Cancer was the second
most common cause of transplantation
for all but Northern European countries,
representing 13 to 22% of cancers (Eastern
and Southern Europe). In Northern Europe,
cholestatic disease represented more than
10% of all transplantations), while fulminant
or subfulminant hepatitis represented a larger

proportion (9%) of transplants, compared to
other regions (ranging between 3 and 5% of
transplantations). Other liver diseases, including
metabolic disease, benign liver tumours or
polycystic disease, Budd Chiari, acute or
subacute hepatic failure, congenital biliary
disease, secondary liver tumours and parasitic
disease make up between 8% of transplants in
Southern Europe, to 14% in Northern Europe).

Figure 81 in supplementary material shows
the progression over times of the primary
disease leading to liver transplantation between
1968 and 2017. Cirrhosis has remained the
predominant main disease, followed by cancer,
although the proportions of transplantations
from cancers have decreased and increased
again over time. The proportion of transplants
due to metabolic and congenital/cholestatic
diseases has increased also over the last 50 years.



Rare and Paediatric Diseases

There are limited data on rare and paediatric
liver diseases in Europe. These conditions, due
to their infrequent nature, lead to complications
through delayed diagnosis, limited -clinical
experience or scientific understanding and lack
of availability of therapeutic and diagnostic
options. Rare diseases while classically defined
as a prevalence below 50 per 100,000 of the
population can actually present a significant
burden to health services, as so many types exist:
taken together they affect a high prop-ortion of
the population.!® Data from the ELTR shows
that primary and secondary biliary cirrhosis,
congenital biliary disease, cholestatic diseases
and metabolic liver diseases as rare diseases
make up 15.9% of all ELTR-registered trans-
plants between 1968 and 2017. They are often

but not always genetic or even mono-genetic
and so are present in early childhood, yet
polygenetic and environmentally induced rare
disease, including immune-mediated diseases,
are increasingly prevalent and manifest in mid
to late adulthood after environmental triggering
of genetic predisposition.!”??

In childhood diseases, a timely diagnosis
will optimise the best outcomes. Evolving
technology and personalisation of diagnosis
and treatment should offer hope for paediatric
and rare liver diseases. In addition, developing
treatment pathways, the creation of reference
treatment centres and international linked
databases should help increase awareness and
information on such diseases.
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FOCUS BOX - DISCUSSION ON STRENGTHS AND
LIMITATIONS OF CURRENT EPIDEMIOLOGICAL DATA

Data on the epidemiological picture of liver disease in European
countries is limited in several ways:

— Liver disease is a complex combination of many different diseases and these can be
categorised in several ways — including clinical presentation and aetiology or causal
risk factor.

— Countries in HEPAHEALTH are not all included in the databases used for this
report. For instance, Russian mortality data are limited in the WHO European
Detailed Mortality Database.

— The GBD project involves modelling using data from neighbouring countries to ‘fill in
gaps’ for conditions and metrics but as a modelling exercise, this is model dependent,
relies on high-quality input data and has its limitations as it is difficult to replicate and
update without large resources.

— Mortality data are based on death certificate recording practices and ICD-10 coding.
The quality of the recording and the types of recording vary and data is difficult to
compare across countries.

— ICD-10 for liver disease is not helpful for surveillance and epidemiological purposes,
with many codes outdated, or not reflecting the aetiology of liver disease. In order to
classify liver disease cases according to their causes or risk factors, it is necessary to
reclassify individual ICD-10 4-digit codes. Raw mortality data are not available for
download for ICD-9 by 4 digit codes, so trends in mortality are limited in time as they
cannot go as further back than 1994.

— Hepatitis B and C incidence and prevalence data are collected from countries with
varying coverage, using differing case-definitions and from population groups that are
often neither representative of the general population, nor include high-risk groups.

Recommendations:

— Standardised case-definitions for surveillance and epidemiology — these may be
different from clinical diagnosis — should include information on aetiology or cause.

— This may require standardised questionnaires during diagnosis and treatment. A
standard recording will allow comparisons within and between countries over time.

— One limitation of changing case-definitions, for liver disease will be the difficulty in
comparing with historical data. During a transition period, data should be collected
with both old and new case definitions in order to establish the relationship and
comparison between old and new data.

— Developing links with surveillance teams in the country to encourage scheduled and
standardised collection and reporting of mortality and morbidity data.

— Consultation with WHO on the development of ICD-11 codes for liver disease. Use
of the same codes in other European-level databases that also present data using
ICD-10 or 11 codes. If possible, present 4 digit codes when presenting liver diseases
data, as this is the only way that aetiology can be determined.

— Improve hepatitis B and C serosurveillance — more frequent studies with standard
case-definitions covering general population and risk groups.




PART 2: TRENDS IN RISK FACTORS
FOR LIVER DISEASE IN EUROPE

Alcohol consumption, obesity, diabetes and
viral hepatitis infections are the main modifiable
risk factors for liver disease identified in the
first part of the report. In order to investigate
the impact that these risk factors have had on
trends in liver disease, current and historical
data for the 35 HEPAHEALTH countries were
collected from a range of sources.

Methods

Database Data Extraction

Alcohol consumption data for European coun-
tries were extracted from the WHO Health for All
databases. This included current consumption
in litres of pure alcohol for total alcohol, beer,
wine and spirits.

Obesity prevalence data were obtained from
a previous report commissioned from the
United Kingdom Health Forum by the World
Health Organization® 2*. This project collected
historical national prevalence data from a
variety of sources in order to model future
trends in overweight and obesity in European
countries. This historical input data was used
for the HEPAHEALTH project to model past
trends in obesity.

Since obesity and diabetes are both related
predictors of non-alcoholic fatty liver disease,
as well as co-factors in the development and
progression of other liver diseases?®, country-
level type 2 diabetes prevalence data in adults
was obtained for current and past years from
the International Diabetes Federation’s Diab-
etes Atlas project.?®

Information on injecting drug use, as one of the
modes of transmission for hepatitis B and C was
also collected from the European Monitoring

Centre for Drugs and Drug Addiction.® See
supplementary material for further details on
data sources, data manipulation and analysis.

Literature Review

Reviews presenting data on trends in risk factors
and their association with liver disease were
identified and extracted using a comprehensive
literature search strategy - see supplementary
material for further information.

Snowballing

As for part 1: The current and historical burden
of liver disease in Europe, the sources of
information identified were communicated to
liver disease experts, in order to collect further
information of potentially useful sources.

Qualitative Interviews and
Survey

In order to complement the data collected from
published sources and databases, a qualitative
interview study was conducted. Experts in
the field of liver disease across Europe were
contacted and asked to participate in semi-
structured, recorded interviews to ask their
opinions about trends in liver disease in
Europe and their own regions and countries.
The interviews discussed what experts thought
were the most important determinants of these
trends, what barriers exist to good liver health,
and what public health priorities should be
promoted to improve liver health. A short
online survey was also circulated to members
of the EASL network. The questions mirrored
those asked in the qualitative interviews and
focussed on how trends have changed over time
in respondents’ countries and the main cause
for this, as well as the perceived facilitators of,
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barriers to, and priorities for good liver health
in the respondent’s country. A thematic analysis
was conducted on the qualitative interviews.
Detailed methods and all results can be found
in the supplementary material.

Data and Discussion

Alcohol Consumption and
Liver Disease

Alcohol consumption is an
established risk factor for liver
disease =, and there is strong
evidence that heavy alcohol
consumption is associated with
a greater risk of liver cirrhosis
and liver cancer.

A meta-analysis of observational studies exam-
ined the dose-response relationship between
alcohol and cirrhosis, it considered how the
association varied by sex and by cirrhosis
endpoint examined (morbidity or mortality).?°
The meta-analysis confirmed previous findings
of a strong dose-response relationship between
average alcohol consumption and the risk of
liver cirrhosis. Consumption over two drinks a
day in women and three drinks a day for men
was associated with significantly increased
risk in cirrhosis morbidity, indicating that
women had higher relative risks than men
for the same amount of drinking. However,
the effect of alcohol consumption was greater
for mortality in comparison with morbidity
studies for both sexes, as a higher risk of death
from liver cirrhosis was estimated for one drink
per day on average in women, increasing with
increasing volume of alcohol consumption.

Results, therefore, indicate that no amount
of alcohol consumption can be recommended
when considering liver cirrhosis and the incre-
ased risk of mortality. The smaller effect size
on morbidity compared to the larger risk for
mortality may indicate that people should
abstain after any sign of liver problems, inclu-
ding the possibility of reaction with drugs for
liver problems. One limitation of this study is
the inability to investigate the issue of binge
drinking and alcohol type in the review.

In a systematic review, a linear dose-response
relationship was estimated between alcohol
consumption and risk of liver cancer, with
estimated excess risk of 46% for 50g of ethanol
per day and 66% for 100g per day.>°?!

The European region has the highest levels
of per-capita consumption of any other conti-
nent.*? Total alcohol consumption is summa-
rised in the WHO Health for All database as
annual total litres of pure alcohol consumed
per capita in individuals aged 15+ years. Four
groups of countries emerged based on time
trends for this consumption:

Increasing Trend

Countries that have observed an increase over
45 years, starting from relatively low levels (be-
low 9L per capita in 1970) and increasing in
recent years. These include countries from the
North and East of Europe, but also Cyprus and
Malta (Figure 28).

Decreasing Trend

A group of Western and Southern countries,
such as France, Italy, Spain, Germany and Swit-
zerland as well as Slovenia and Slovakia where
annual alcohol consumption has significantly
decreased over recent decades. The majority
started at high levels of per capita annual cons-
umption (above 10L for Greece and as high as
221 in France in 1970), but have now decreased
to levels between 8 and 12L per capita in 2015,
see Figure 29.

Stable High Trend

A group of countries from across Europe
have experienced limited variation in alcohol
consumption over time, with levels remaining
between 10 -17L per capita, see Figure 30.

Stable Low Trend

Similarly, a group of countries have observed
fluctuating tends over the past 40 years, but
have generally stable alcohol consumption at
low levels (on average below 10L pure alcohol
per person annually). These include Eastern
countries such as Bulgaria, Kazakhstan, Serbia
and Uzbekistan, but also the Netherlands,
Sweden and Norway (Figure 31).



It should be noted that alcohol use is prone
to measurement bias, underreporting, and
bias in the selection of samples for estimating
intake, leading to uncertainty in estimates: a
recent Organisation for Economic Co-operation
and Development (OECD) report states that
consumption is known to be under-recorded,
with an estimated 11% of alcohol not recorded
in OECD countries.*

Furthermore, although these trends are seen at
national levels, alcohol consumption patterns
are clustered within populations: the share
of total alcohol consumed by the top 20%
heaviest drinkers ranges from 50% in France

and Switzerland to above 80% in Hungary,
based on national survey estimates by OECD.*?
Demographic patterns in alcohol consumption
are changing too: consumption by younger
people is growing, with age of taking up
drinking decreasing, as well as an increase
in women consuming alcohol. Patterns of
drinking, including drinking frequency and
type of alcohol consumed, have differential
effects on mortality and risk of disease, with
average alcohol consumption and drinking
frequency having different effects, as well as
the type of alcohol, consumed.??
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Alcohol consumption for countries with mortality decreasing over time
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Figure 28. Total consumption of alcohol in countries with an decreasing trend for

ages >15y

Alcohol consumption for countries with mortality increasing over time
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Figure 29. Total consumption of alcohol in countries with an increasing trend for

ages >15y
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Figure 30. Total consumption of alcohol in countries with stable trend (high
consumption) for ages >15y
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Figure 31. Total consumption of alcohol in countries with stable trend (low
consumption) for ages >15y
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Pure total alcohol consumption can be broken
down by type of alcohol, in the WHO Health
for All database. Variations in the types of
alcohol consumed go some way to explaining
different patterns of alcohol consumption and
liver disease morbidity and mortality, as shown
in the figures below. Figure 32 presents the
relative contribution of beer, wine and spirits
in the United Kingdom, a country with an
increasing trend in total alcohol consumption
over time. Wine consumption has grown
for both genders since 1970 in the United

Kingdom, with a recent sharp increase starting
in the late 1990s. An equivalent increase in
mortality from chronic liver disease and
cirrhosis and alcoholic liver disease is shown
when superimposing these over the increasing
alcohol consumption trends for the United
Kingdom (Figure 33).The correlation is similar
to those from Razvodovsky et al’s (2014)
recent analysis of liver cirrhosis mortality and
alcohol consumption in Russia, where similar
correlation exists since 1970.3*

Alcohol consumption by alcohol type in United Kingdom

both genders - all ages (15y+)
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Figure 32. Total consumption of alcohol by type of alcohol ages >15y in the United

Kingdom

Alcohol consumption and mortality from
total chronic liver disease and cirrhosis (blue) and
alcoholic liver disease (blue dashed) in the United Kingdom
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Figure 33. Alcohol consumption (black line) and age-standardised mortality from
cirrhosis and chronic liver diseases (blue filled line) and alcoholic liver disease
mortality (blue dashed line) in the United Kingdom



Conversely, in countries such as France, where
decreasing alcohol trends are in a large part
due to lower consumption of wine (Figure 34),

a matching reduction in alcoholic liver disease
and chronic liver disease and cirrhosis has been
observed over the last decades (Figure 35).

Alcohol consumption by alcohol type in France

both genders - all ages (15y+)
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Figure 34. Total consumption of alcohol by type of alcohol ages >15y in France

Alcohol consumption and mortality from
total chronic liver disease and cirrhosis (blue) and
alcoholic liver disease (blue dashed) in France
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Figure 35. Alcohol consumption (black line) and age-standardised mortality from
cirrhosis and chronic liver diseases (blue filled line) and alcoholic liver disease

mortality (blue dashed line) in France

The ecological correlation between alcohol
consumption trends and mortality from alco-
holic liver disease and mortality from any
chronic liver disease and cirrhosis also holds
for countries with stable patterns of alcohol
intake. For example, the Czech Republic has
a relatively high alcohol consumption trend
which is apparently unchanged over time

(Figure 36), or Sweden which has remained
at a relatively stable level over 40 years (Figure
38). In the Czech Republic, overall cirrhosis
and other chronic liver disease mortality remain
stable, but more granular data available using
ICD-10 coding shows an increase in alcoholic
liver disease.
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Alcohol consumption by alcohol type in Czech Republic

both genders - all ages (15y+)
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Figure 36. Total consumption of alcohol by type of alcohol ages >15y in the Czech Republic

Alcohol consumption and mortality from
total chronic liver disease and cirrhosis (blue) and
alcoholic liver disease (blue dashed) in the Czech Republic
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Figure 37. Alcohol consumption (black line) and age-standardised mortality from
cirrhosis and chronic liver diseases (blue filled line) and alcoholic liver disease
mortality (blue dashed line) in the Czech Republic

In Sweden, although total alcohol consump-
tion is stable, there have been shifts in the types
of drink consumed, with a clear decrease in beer
and spirits and an increase in wine consumption
up to 2014. The steady increase in mortality

from liver disease appears to mirror the increase
in wine consumption, while total intake appears
to be stable but relatively low in Sweden, see
Figure 39.



Alcohol consumption by alcohol type in Sweden

both genders - all ages (15y+)
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Figure 38. Total consumption of alcohol by type of alcohol ages >15y in Sweden

Alcohol consumption and mortality from
total chronic liver disease and cirrhosis (blue) and
alcoholic liver disease (blue dashed) in Sweden
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Figure 39. Alcohol consumption (black line) and age-standardised mortality from
cirrhosis and chronic liver diseases (blue filled line) and alcoholic liver disease

mortality (blue dashed line) in Sweden

Obesity and Liver Disease

Obesity and excess central adiposity especially,
are risk factors for NAFLD. For every one unit
increase in Body Mass Index (BMI), the odds
of forming NAFLD increase by 13 to 38% and
per lcm increase in waist circumference, they
increase by 3 to 10%> As well as being a risk
factor for non-alcoholic liver disease, excess
body weight is a co-factor for the progression
of liver disease from all aetiologies.>®

The prevalence of obese people (% of the total
population with a BMI greater than 30kg/m?)
was collected from national surveys. The most
recent data for each country shows variation,
ranging from below 10% of the total adult
population in Norway, Italy and Switzerland,
to above 25% in Uzbekistan and the United
Kingdom for females with a similar pattern for
males, Figure 40.
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Figure 40. Prevalence of obesity (BMI>30kg/m?) in Females and Males in the most

recent year available

* Estimates come from measured BMI, all other data points used self-reported. Note: Uzbekistan estimates come
from surveys in separate years and so are presented separately.

Acrossallregions of Europe, countries have seen
an increase in average BMI in the population,
albeit at different rates, in both males and
females. For trajectories in obesity prevalence
over the last 15 years in the four European
sub-regions see Figure 41, Figure 43, Figure
45 and Figure 47 below. Variations, showing
slight peaks and troughs may be due to the use
of multiple different surveys in some countries,
for which methodologies and samples vary.
The majority of the data collected came from
self-reported sources (only four countries had
measured data), which are likely to be under-
reported and therefore underestimate obesity
prevalence.’” *® Nevertheless, the increase in
obesity for countries in all regions is matched by
the increase in NAFLD mortality, with a slight
delay in peaks of obesity and peaks of NAFLD.

Below each region’s BMI prevalence traje-
ctories are overlaid data of prevalence and
mortality from liver cancer and NAFLD
for one country taken from each of the four
regions, which highlight this effect and indicate
that while some countries are shifting towards
greater rates and an epidemic of obesity, the
future is likely to involve a corresponding
NALFD-epidemic, see Figure 42 for Estonia
as an example for Northern Europe, Figure
44 of Romania representing Eastern Europe,
Croatia as an example of a country in Southern
Europe in Figure 46 and Belgium in Figure 48
showing the overlay of obesity prevalence and
mortality of liver diseases for Western Europe.
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Diabetes and Liver Disease

Diabetes type 2 is a risk factor for the devel-
opment of cirrhosis in individuals infected
with hepatitis C,* as well as liver cancer in
cirrhotic patients.*’ The International Diabetes
Federation collects national-level diabetes

prevalence in their Diabetes Atlas for several
years. In 2015, European countries range from
<4% of the total population with diabetes
type 2, to countries such as Serbia with more
than 10% of individuals diagnosed with type 2
diabetes (Figure 49).

Age-adjusted prevalence of type 2 diabetes - both genders (2015)

WS

. 8

Prevalence (%)
<4%

I:l 4-5%

. 57%

. 7-9%

. 9-12%

Source: International Diabetes Federation - Diabetes Atlas

Figure 49. Map of the age-adjusted prevalence of type 2 diabetes in adults, both

genders (2015)

Time trends in the prevalence of adult type 2
diabetes in countries, by region, are shown in
Figure 50. Data by age was not available before
2007. Data prior to this date are shown in the
supplementary materials section, but this data
was not age-standardised, simply aggregated
across all ages 20-79.The International Diabetes
Federation changed their methodology for
estimating prevalence in 2011%*, which may
explain the shifts in prevalence in that year, see
further details in supplementary material.

Northern European countries all showed a trend
towards increasing prevalence of type 2 diabetes
in adults, except Lithuania and Latvia, where
prevalence decreased from 2011 onwards.

Similarly, for Eastern Europe, prevalence de-
creased between 2011 and 2013 in all countries
but Slovenia and the Czech Republic, but all
countries have experienced a recent increase
between 2013 and 2015, to prevalence between
five and eight percent of the population.

In Southern Europe, prevalence was increasing
for the majority of countries, except for Croatia
Greece and Italy, between 2007 and 2015.

Diabetes prevalence levels have generally rem-
ained stable in Western European countries,
except for Germany where a sharp decrease
followed by an increase was seen in recent years.
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Injection Drug Use

Common routes of transmission for the blood-
borne hepatitis B and C include intravenous
drug wuse, reuse of needles in healthcare
settings and transfusions/haemodialysis. In
addition, sexual transmission of hepatitis B is
increasingly important in Europe, while vertical
and horizontal mother-to-child transmission
mainly occur in areas of high endemicity, as
well as transmission during medical, surgical
or tattooing procedures for hepatitis B.#>44

Injection drug use is an important risk factor
for viral hepatitis infection, in particular,
hepatitis C. Estimates of anti-hepatitis C prev-
alence amongst PWID has been shown to be
almost 50 times higher than in the general
population, in countries where data were avail-
able.® A recent review from 2007-2014 found
seven papers that reported on the burden of
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disease or mortality related to hepatitis C
infection amongst PWID in the European
Union.* These included four observational
studies, two modelling studies and one cost-
effectiveness study, with study settings varying
from single centre to nationwide. The crude
all-cause mortality ranged from 2.1-12 cases
/100person-years. There were variations in the
crude mortality rates for those with chronic
hepatitis C and spontaneous resolvers, ran-
ging from comparable rates to a greater than
4-fold difference. Two studies reported liver-
related crude mortality rates of 0.11 and
3.0/100person-years.*” 48

PWID prevalence from the EMCDDA was
available for 16 countries and ranged from
0.02% in Spain to 0.92% in Latvia. The Czech
Republic and Estonia had the next highest
PWID prevalence rates at 0.63% and 0.60%,
respectively (Figure 51).

Belgium 2015
Croatia 2015
Cyprus 2015
Czech Republic 2015
Estonia 2009
Finland 2012
France 2014
Greece 2015

Hungary 2015*
Latvia 2012
Luxembourg 2009

Norway 2014
Portugal 2012
Spain 2014
Sweden 2008-11
United Kingdom 2004-11

Country/Year

Source: EMCDDA

Figure 51.Prevalence of PWID in European countries
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Variations in the prevalence of the use of
injecting drugs may be one pattern explaining
the variations in the prevalence of hepatitis B
and C in the general population, although as
mentioned in part 1, accurate estimation of
viral hepatitis prevalence is limited by a range
of biological, demographic and surveillance
factors. The EMCDDA report that HBsAg prev-

=3

Prevalence of HBsAg in PWID (%)
N w £

5

alence among PWID ranged from 0% in Croatia
to 11% in Spain among the 21 countries.
Norway, Ireland, France and Germany had
an estimated HBsAg prevalence <1% among
PWID, whereas Lithuania and Romania had
almost as high a prevalence as Spain at 10.5%
(Figure 52).

Legend - data source

. National

Sub-national

Austria 2015
Belgium 2014/15*
Bulgaria 2015
Croatia 2008
Cyprus 2015
Estonia 2013
France 2011
Germany 2011*
Greece 2015*
Hungary 2015
Ireland 2010
Latvia 2014-15

Country/Year

Lithuania 2014
Netherlands 2015
Norway 2015
Poland 2009*
Portugal 2015
Romania 2015
Slovakia 2015
Spain 2014
United Kingdom 2015

Source: EMCDDA

Figure 52. Prevalence of Hepatitis B infection in PWID

* Estimates are mid-point from a range of estimates. Croatian estimate from subnational source.

Twenty-eight countries had data available on
hepatitis C virus antibody prevalence in PWID
from the EMCDDA, (see Figure 53). The
prevalence of hepatitis C virus antibodies among

PWID was lowest in Austria (26.8%) and the
Czech Republic (15.7%) and highest among
Sweden (96.8%) and Portugal (83.5%).



Legend - data source
Sub-national

[l vatonal

1004

|

Figure 53 Prevalence of Hepatitis C infect

75
50
25

0

(%) QIMd Ul ADH Jo edousjensld

L 5102 3N

| €lozuspems

| vi0z ureds

| 5l0z ewenols

L slozenenos

| L0z euewoy

|l Sloz [ebnyod

| .600Z puejod
S10Z AemioN

| sioz spuepeyieN

= S10Z eNen

102 eeny

L Si-¥lozZ eneq

510z Aey

0102 pueja|
G0z Arebuny
«510Z 909219

| .¥L/LLOZ Aueue

L 1102 @ouelq

102 puejuly

102 eluois3

| 8002 ewusq
| #10Z ougndey yoezo

§10Z snudAD

¥102 eneoid

510z euebing

51710z wnibleg

S10¢ esny

Country/Year

Source: EMCDDA

PWID

ion in

* Estimates are mid-point from a range of estimates.

79



FOCUS BOX - RESULTS FROM QUALITATIVE
EXPERT INTERVIEWS

Seven European liver disease experts were interviewed and seven others participated in focus
group using a semi-structured questionnaire. Thematic framework analysis grouped responses
into four main themes. See supplementary material for detailed methods and results.

Trends in Liver Disease in Europe

Respondents noted different patterns in liver disease across countries. While Western and Southern
European countries highlighted the emergence of alcoholic and non-alcoholic liver disease, the main
focus for many Eastern European respondents was still the burden of hepatitis B and C infection.
Interviewees related these patterns to differences in behaviour and exposure to risk factors.

“There are some differences between North and South [country]. It’s a small
country, but there are some differences. We have, for example, more hepatitis B and
more hepatitis C in the south. Um, alcohol very rightly, slightly higher in the north”.

These different patterns led differing effects for various population groups:

“Alcoholic liver disease and viral hepatitis “...we also need to be looking at specific
are very highly clustered. Not only in areas populations which are most likely to be affected
of deprivation because there’s a very with viral hepatitis and the classic groups there
strong linkage with health inequalities” are if you like the baby boomer generations”

Barriers to Good Liver Health in European Countries

— Alcohol consumption — Late-presentation and low awareness
— Obesity, diabetes and the metabolic syndrome: of liver disease
“If you have diabetes plus obesity these — Medical systems capacity and training
conditions do increase the risk of hepatocellular — Screening and diagnostics
carcinoma which is something very new” — Government and policy
— Drug use — Industry

“We have a very powerful drinks industry. They’re very well organised.
They’ve learnt an awful lot from tobacco regulation”

Future Priorities

The priorities in the fight against liver disease, which were mentioned most frequently by
respondents, included:

— Diversifying liver disease expertise: Early diagnosis and the future role of the GP

— Improving public awareness: Educating governments and populations of the diverse
causes of liver disease and the rising morbidity and mortality it accounts for.

— Treatment and policy action: Improving diagnostic tools, access to vaccines and
implementing target policies, such as taxation can help transform the burden of liver disease.

The following expert recommendations and thoughts were noted:

The liver doesn’t have any pain receptors, there are little to no symptoms of liver disease and
reliable tests for various types of liver disease do not exist. Therefore reducing the burden of
liver disease requires a paradigm shift in how diagnosis, treatment and prevention are enacted.
Some suggestions include reducing the stigma of liver disease, educating GPs, early diagnosis, and
enacting targeted policy.

“We really are in a poor position. But the only advantage of that is that things sort
of can only get better really. They’re going to get worse first unfortunately.”




CASE STUDY: LIVER DISEASE
AND RISK FACTOR DATA IN ITALY

AND IN FINLAND

The aim of these case studies was to showcase
the data available in the database as presented
in parts 1 and 2 of the review, by providing
an in depth case study for two countries (Italy
and Finland) where trends can more clearly be
seen and analysed.

These case studies serve to demonstrate the
use of the epidemiological and risk factor
data collected as part of the HEPAHEALTH
study, by highlighting the key analyses and
plots which can be conducted. Trends and the
wider societal context were analysed to help
develop a rich picture of liver disease mortality,
prevalence and associated risk factors in Italy.

Case Study: Liver
Disease and Risk
Factor Data in ltaly

Summary of Overall Findings

Historic trends in mortality chronic liver
disease and cirrhosis indicate a decrease over
time (1970-2012). Total liver disease mortality
has decreased from over 20 deaths per 100,000
persons (age standardised) in 1970 to 4.5
per 100,000 in 2012. The age-standardised
mortality rate was nearly twice as high for males
over the period as compared to females.

In 2012 the all ages liver disease mortality rate
for males was 5.7 per 100,000 compared to
3.4 per 100,000 for women, based on WHO
mortality data.?*°

Liver cancer prevalence rates above 15 per
100,000 were estimated for Italy by the GBD
study in 2016.2 Compared to other liver diseases,
cancer represents one of the largest proportion
of deaths.

Liver transplants: Italy has performed the
fifth highest number of transplants since 1968
of all 35 focus countries. Viral and alcoholic
cirrhosis account for 70% of transplantations.>®

Viral hepatitis is a major contributor to total
liver disease in Italy. The ECDC esti-mated a
5.9% prevalence of Hepatitis C for the period
2005-2015.1

Alcohol consumption in Italy has been decre-
asing significantly over recent decades.

Obesity and liver disease: The prevalence of
obesity in 2013 was approximately 10% for
women and 12% for men, which indicates a
small overall increase since 2000. Deaths from
NAFLD over the same period have fluctuated,
although a sharp increase was observed between
2010 and 2013.

Liver disease: 40% of PYLL

are working years, illustrating
that liver disease is a both a
large economic and healthcare
burden in Italy.
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Liver Disease Mortality in ltaly

Liver disease is responsible for 152 years of pot-
ential life lost per 100,000 population, of which

62 years or 41% were working years of life lost.
This is compared with other chronic diseases
such as ischemic heart disease where 35% of
PYLL were working life years (Table 1).

Table 1. Potential working years of life lost by selected chronic diseases

Disease PWYLL (years per 100,000 population) PWYLL as a Proportion of PYLL
Total liver disease 62 41%

Ischemic heart disease 59 35%

Stroke 40 40%

Lung cancer 59 31%

Liver Disease Mortality by Cause
of Death

Liver cancer is the biggest cause of liver deaths in
males and females of all ages, with little change
over time. The proportion of deaths accounted
for by alcoholic and autoimmune liver disease
has remained small and stable over time, wher-
eas the proportion of deaths from viral hepatitis

Liver disease deaths per 100,000
Female all ages

50
40

30

Deaths per 100,000

=}

2

5}

has increased over the last decade. Figure 54
(females) and Figure 55 (males) show similar
patterns in liver deaths by cause, but females have
a lower overall death rate from liver disease than
males. A slightly greater proportion of deaths
amongst males are due to alcohol and cancer, and
a slightly greater proportion of deaths amongst
females are due to hepatitis and unknown causes.

2003
2006
2007
2008

[ Alcoholic liver disease M Liver cancer

2009
2010
2011
2012

Year

M Miscellaneous B Unknown

[ Autoimmune hepatitis Bl Metabolic liver disease Il NAFLD/NASH M Viral hepatitis

Source: WHO detailed mortality database (raw data)

Figure 54. Female age standardised mortality from all liver disease by aetiology over

time for Italy



Liver disease deaths per 100,000
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2003
2006
2007
2008

[ Alcoholic liver disease M Liver cancer

2009
2010
2011
2012

Year

I Miscellaneous B Unknown

[ Autoimmune hepatitis B Metabolic liver disease [l NAFLD/NASH M Viral hepatitis

Source: WHO detailed mortality database (raw data)

Figure 55. Male age standardised mortality from all liver disease by aetiology over

time for Italy

Liver Cancer in Italy

In Italy liver cancer is responsible for the largest
proportion of liver disease mortality however;
there has been a small decrease in liver cancer
deaths over time.

Figure 56 and Figure 57 show similar patterns
of liver cancer mortality for females and males
respectively, but cancer deaths are considerably
higher amongst males than females - more than
double the rate for some age groups in particular
survey years.

Amongst females under 55 years of age, liver
cancer mortality has remained stable over
time; in age groups older than 55 years, liver
cancer mortality has declined slightly, with the
exception of the 85+ years age group which has
marginally increased. At each time point, the
older groups are the most affected, increasing
from the age of 55 years, and by a substantial
magnitude for each age group upwards; low
cancer mortality rates are observed amongst
females under 50 years.
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Liver disease deaths by Liver cancer
Female
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Source: WHO detailed mortality database (raw data)

Figure 56: Female mortality from all liver disease by age group for Italy

Amongst males the same age related pattern  other age groups except males 85+ years. Again,
was observed as for females, with stability in  liver cancer mortality was highest amongst those
death rates amongst under 55 year age groups 55 and older at all time points, with escalating
over time, and marginal reductions amongst all  mortality rates for each age group upwards.

Liver disease deaths by Liver cancer
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Source: WHO detailed mortality database (raw data)

Figure 57: Female mortality from all liver disease by age group for Italy



Alcoholic Liver Disease in Italy

In Italy from 2003 to 2012 there has been an
overall decline in alcoholic liver disease (alcoho-
lic liver disease) deaths. However, as with liver
cancer mortality, men have a higher alcoholic
liver disease mortality rate, with male rates
nearly five times higher than female mortality
rates. The overall reduction is mostly accounted
for by declines in alcoholic liver disease deaths
amongst 50-74 year olds, although this age
range still accounts for the largest proportion of
alcoholic liver disease deaths at each time point.
Alcoholic liver disease deaths begin to decline

from 75 years and older; the lowest proportion
of alcoholic liver disease deaths are amongst the
youngest age groups.

Amongst females (Figure 58), the highest rates
of alcoholic liver disease deaths are amongst
the 55-74 year age groups, closely followed by
45-54 year olds. The lowest levels of alcoholic
liver disease deaths are found amongst the
youngest age groups, those under 35 years of
age. Alcoholic liver disease deaths have been
stable or have reduced slightly in most age
groups over time.

Liver disease deaths by Alcoholic liver disease

Female
10.0
o 75
o
O..
o
o
@ 50
Q
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O 25
0.0

2003
2006
2007
2008

2009
2010
2011
2012

Year

—0-34 — 45-54 — 65-74 — 85+
— 35-44 — 55-64 — 75-84

Source: WHO detailed mortality database (raw data)

Figure 58. Female mortality from alcoholic liver disease by age in Italy

Males (Figure 59) aged 50 years and older
account for the most deaths by alcoholic liver
disease. Men in their 40s dominate the middle
of the graph, and men under 35 years of age
have the lowest alcoholic liver disease deaths.
Over time, alcoholic liver disease death trends

have remained stable or have reduced slightly
amongst most age groups, although there has
been a notable reduction amongst the 65-74
year age group. The greatest fluctuations in
alcoholic liver disease deaths over time are
amongst men 55 years and older.
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Liver disease deaths by Alcoholic liver disease

Male
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Source: WHO detailed mortality database (raw data)

Figure 59. Male mortality from alcoholic liver disease by age in Italy

Figure 60 below shows close mirroring of  solid line); both have decreased substantially
alcohol consumption (black line) and deaths over time.
from chronic liver disease and cirrhosis (blue

Alcohol consumption and mortality from
total chronic liver disease and cirrhosis (blue) in Italy

25 35
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g -25 8
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Source: WHO Heatlth for ALL database & WHO detailed mortality database (raw data)

Figure 60. Alcohol consumption (black line) and age-standardised mortality from
cirrhosis and chronic liver diseases (blue filled line) and alcoholic liver disease
mortality (blue dashed line) in Italy



Alcohol Policy Environment

The WHO has been compiling key alcohol
related policies for the period 2006-2014
(Table 2).°! The largest decline in alcohol
related liver disease deaths was in the period
2010-2012.This coincided with a greater focus
on leadership, awareness and commitment
related policies, and corresponding evaluations
to assess their implementation. For example,
regional prevention plans were introduced to

address alcohol related harm with a focus on
specific ‘at risk’ groups. A pricing policy also
came into effect in 2010, with a change in
excise tax laws. In 2012 the minimum age for
buying alcohol was increased to 18 years, as
part of an alcohol availability policy. Although
it is not possible to attribute these policies
to the decline in alcohol related liver disease
deaths, they may have contributed to this
positive finding.

Table 2. Years of active alcohol related policy (2006-2014, WHO data) in Italy

Policy

Years Active

Monitoring and surveillance

2010-2014 + 3 annual activities

Leadership, awareness and commitment

2008, 2010-2014

Drink driving policies and counter measures

2006, 2007, 2009, 2010, 2012

Health services’ response 2006-2009
Community and workplace action 2006, 2008
Availability of alcohol 2012
Pricing policies 2010

Health Services

In 2006, a questionnaire to enable early ident-
ification of problem drinkers was introduced into
primary care. In 2007, as part of the ‘Gaining
Health’ programme, a primary care strategy to
strengthen primary and secondary prevention
of alcohol consumption began which included
training of primary health care providers and
continued through 2012. In 2008-09 the natio-
nal alcohol and health plan was implemented,
with projects focused on prevention, early
identification, and workplace interventions.>!

Socio-Demographic Changes

The Europe 2020 strategy has assigned
employment, education and poverty reduction
targets to Italy, for which there are monitoring
data available for 2008-2016.°' During this
period, employment rates have remained
largely unchanged (and are currently below the
2020 target), whilst education indicators have
improved. The poverty indicators indicate little
change or worsening in areas such as numbers

of people who are severely materially deprived,
and those who are at risk of poverty after social
transfers. It will be interesting to observe whether
these factors change the current downward trend
in alcoholic liver disease deaths to 2012, when
mortality data for 2013-16 become available.

Non-Alcoholic Fatty Liver
Disease/Non-Alcoholic
Steatohepatitis in ltaly

As shown in the main HEPAHEALTH report
there is a low death rate from NAFLD/NASH
in all years from 2003 to 2012 (less than 4
per 100,000 for all age groups combined).
Over time there is a pattern of initial decline
in NAFLD/NASH deaths, followed by an
increase back to 2003 levels by 2012. The
absolute change in NAFLD/NASH death rates
is small, and is mostly accounted for by people
85 years of age and over, who are also the most
affected at each time point.
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Viral Hepatitis Mortality
in Italy

Over the last nine years Italy has experienced
a year-on-year increase in viral hepatitis deaths
between 2003 and 2012, during which time
the death rate almost doubled. The increase
in viral hepatitis deaths is mostly accounted
for by people 75 years and older. Death rates
from viral hepatitis increase with increasing
age. The highest death rates at all time points
are amongst people 85+ years of age. Mortality
rates for viral hepatitis cannot be broken down

Liver disease deaths by Viral hepatitis
Female
40

30

20

Deaths per 100,000

by type; however prevalence rates for hepatitis
B and C are presented in Figure 63, Figure 64
and Figure 65.

Figure 61 (females) and Figure 62 (males)
show similar death rates for equivalent age
groups. There is slightly less variability in death
rates over time amongst women less than 60
years of age (consistently <5 deaths/100,000)
compared to male counterparts. There have
been dramatic increases in viral hepatitis deaths
for the two oldest age groups amongst males
and females.
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Source: WHO detailed mortality database (raw data)

Figure 61. Female mortality from viral hepatitis by age in Italy



Liver disease deaths by Viral hepatitis
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Source: WHO detailed mortality database (raw data)

Figure 62. Male mortality from viral hepatitis mortality by age in Italy

Viral Hepatitis Prevalence
in ltaly

Hepatitis B

The prevalence of hepatitis B in Italy has fluct-
uated over time and since the early 2000s has
been steadily decreasing. However the latest
data point shows that the rate per 100,000 has
risen for the first time in 10 years. In 2011,

men have higher rates of hepatitis B than
women, 1647 per 100,000 compared to 1098
per 100,000, respectively.

Figure 63 shows the prevalence of hepatitis B
for women over 40 years of age over time. The
graph shows that hepatitis B has been most
prevalent amongst the older age groups with
those aged 70-79 years accounting for the most
cases from 1996 to 2008 after which those aged
55-70 years have the highest number of cases.
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Hepatitis B prevalance

Females aged 40 years and over
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Figure 63. Female hepatitis B prevalence for those aged 40 years and over in Italy —

modelled data

Hepatitis B is more prevalent in men than
women although the trend over time follows
a broadly similar pattern. Hepatitis B is most
prevalent in middle to older age groups: since
2005 those aged 45-65 years have had the
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highest prevalence (Figure 64). Unlike women,
men have seen a moderate stabilisation of
Hepatitis B prevalence rates since 2005; how-
ever rates remain higher among men compared
to women.
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Hepatitis C

Hepatitis C prevalence rates in Italy have been
relatively stable over time across all age groups
(Figure 65). In the last few years there has
been a slow decline in prevalence for all age

Hepatitis C prevalance
Boths aged 40 years and over

groups. Hepatitis C is predominately a disease
of older people, with those aged above 70 years
having over 4000 hepatitis C cases per 100,000
people. Rates of hepatitis C are broadly similar
for men and women.
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Figure 65. Hepatitis C prevalence for males and females aged 40 years and over in

Italy - modelled data

Hepatitis Policy Environment

Injection drug use is a major risk factor for
hepatitis C in Italy, and prevalence is far higher
amongst PWIDs than other groups. A 2014
review found that there was no national plan
or strategy, or national treatment guidelines
for hepatitis C treatment that included
PWIDs. Although national plans have been
prepared, as of 2014 they had not yet been
approved, and clinicians are obliged to follow
regional guidelines which vary. This could

result in regional disparities in who is eligible
for treatment with new, and expensive direct
acting antivirals.>?

A 2011 global policy report identified that
Italy was implementing hepatitis prevention
strategies with specific populations (e.g. health
care workers) but that there was no national
plan focused exclusively on the prevention
of viral hepatitis.>® The lack of national coor-
dination is concerning given the rising rate of
viral hepatitis deaths.
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Health Services

The hepatitis B immunisation is mandatory
for children <12 months, and is given at birth
if the child is born to a woman with known
positive status.>* A 2011 report indicated that
Italy had not set a goal to eliminate hepatitis
B from the population.” As of 2014, six of the
‘most severe’ groups of patients were given
free access to hepatitis C treatment free of
charge amounting to €850 million in 2013-
16. Since highly effective hepatitis C treatment
has become available, the Health Ministry has
begun setting out a pharmaceutical plan to
eradicate hepatitis C virus infection within six
to eight years.”’

Conclusion

Liver disease mortality has declined consid-
erably over the last few decades in Italy. The
highest proportion of deaths are accounted for
by liver cancer, although there are important
knowledge gaps given that the second most
common cause of liver disease mortality is
classed as unknown. Improved data recording
and reporting could change the understanding
of liver disease in Italy dramatically.

While there is a relatively low burden of alcohol
related liver disease and mortality in Italy, men
are significantly more affected than women.

Alcohol consumption has halved,
and alcohol related mortality has
decreased from more than 30
deaths per 100,000 to less than 10

deaths per 100,000 since 1970.

Recent declines in alcoholic liver disease mor-
tality have coincided with policies reflecting
strongleadership and commitment to preventing
alcohol related harm, as well as those affecting
pricing and availability of alcohol.

Obesity, particularly amongst children, is
increasing in Italy. Although deaths from
NAFLD/NASH are currently low, unless
obesity is curbed the NAFLD/NASH death
rate could accelerate in future generations.
A greater emphasis on obesity policies, and a
coordinated strategy at national level could be
critical in curbing the obesity epidemic.

Viral hepatitis is one of the greatest contribu-
tors to liver disease mortality in Italy, and it is
a common underlying cause of liver cancer.
Deaths attributed to viral hepatitis are increasing
year-on-year. The government has set ambitious
targets to eradicate hepatitis C virus infection
within six to eight years with the introduction
of effective treatment, however, it will be
important for PWIDs to be included in
national plans if this target is to be realised



CASE STUDY: LIVER DISEASE AND
RISK FACTOR DATA IN FINLAND

Summary of Overall Findings

Historic trends in liver disease mortality
indicate an increase in mortality (1996-2014).
Total liver disease mortality has decreased from
2.4 deaths per 100,000 persons (age-standar-
dised) in 1996 to 4.0 per 100,000 in 2014. Males
are the most affected by liver disease, with the
mortality rate 1.7 times higher than females.

In 2014 the all-ages liver disease mortality rate
for males was 5.7 per 100,000 compared to
2.4 per 100,000 for women, based on WHO
mortality data.?*°

A liver cancer prevalence rate of 8.5 cases per
100,000 was estimated for Finland by the GBD
study in 2015.2 Compared to other liver diseases,
cancer represents the second largest proportion
of deaths (second to alcoholic liver disease).

Liver transplants are rare in Finland, with
relatively fewer numbers of transplants since
1968 compared to other Northern and West-
ern European countries, partly because of its
smaller population. In general, viral hepatitis
and alcoholic cirrhosis account for 70% of
transplantations.

Viral hepatitis is not a major contributor to
total liver disease deaths in Finland. However,
the burden of viral hepatitis is still large, with
the ECDC estimating that chronic hepatitis B
affects approximately 7 per 100,000 in 2015.1*
Injection drug use was the most commonly
reported route of transmission for wviral
hepatitis (80%).

Alcohol consumption and liver disease
deaths are increasing. Finland has observed a
significant increase in annual alcohol consum-
ption since 1970. Liver disease deaths related

to alcohol represents the largest proportion of
deaths in Finland and has increased since the
mid-1990s.

The prevalence of obesity in 2014 was appro-
ximately 15-16%, which indicates an overall
increase since 2000. Deaths from NAFLD/
NASH over the same period have remained low
in Finland, against a backdrop of an increasing
trend in Northern countries.

Liver Disease Mortality in
Finland

In Finland, there are an estimated 279 years of
potential life lost per 100,000 population as a
result of liver disease.

In Finland, PWYLL per
100,000 population accounts
for nearly half of the PYLL per
100,000 with 45% of years of
life lost coming from people of
working age.

Stroke shows that 38% of PYLL are from
those of working age, while diseases such as
heart disease and lung cancer are below 30%
(Table 3). The increased number of PWYLL
demonstrates the economic burden that liver
disease is costing Finland, this has been reit-
erated in the qualitative interviews where
specialists have been very concerned by in the
increase in mortality and morbidity among
younger age groups (45 years and over).
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Table 3: Potential working years of life lost by various chronic diseases in Finland

Disease PWYLL (years per 100,000 population) PWYLL as a Proportion of PYLL
Total liver disease 125 45%
Ischemic heart disease 78 29%
Stroke 46 38%
Lung cancer 35 27%

Liver Disease Mortality by Cause
of Death

Alcoholic liver disease is the biggest cause of
deaths related to liver disease in males and
females of all ages. Mortality from alcoholic
liver disease has increased substantially between
1996 and 2014. The next most common cause
of liver disease mortality is from liver cancer
and the proportion of deaths by liver cancer has
increased slightly over time. The proportion
of deaths accounted for by autoimmune liver
disease and viral hepatitis has remained small
and stable over time. Compared to other focus
countries (e.g. Italy) the proportion of deaths
from unknown causes is very low, reflecting the
strengths of Finland’s data recording systems.

Figure 66 (females) and Figure 67 (males) show
slightly different patterns in liver disease mort-
ality by cause.

Females have a lower overall liver
disease mortality rate than males

...(approximately 18 per 100,000 versus 45 per
100,000 in 2014). For both sexes, alcoholic
liver disease is the biggest cause of liver disease
mortality, which has increased over time -
gradually for females, and sharply for males.
Amongst females, liver cancer accounts for
almost as many deaths as alcoholic liver disease.
Compared to males, there are a greater proportion
of deaths due to autoimmune liver disease, and
a greater proportion of liver deaths that have an
unknown cause. Amongst males, alcoholic liver
disease has accounted for about two-thirds of all
liver deaths since 2004; deaths due to liver cancer
are the second most common cause of liver
disease mortality and have increased marginally
over time.
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Figure 66. Female age standardised mortality from all liver disease by aetiology over
time in Finland
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Figure 67. Male age standardised mortality from all liver disease by aetiology over
time in Finland
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Alcoholic Liver Disease
in Finland

Finland has seen a substantial increase in liver
disease deaths related to alcoholic liver disease,
starting in the early 2000s. The mortality rate
over the 18 year time period has doubled,
from 10.3 deaths per 100,000 in 1996 to
19.8 deaths per 100,000 in 2014. For much
of the time period and for most age groups
males have over three times the mortality rate
compared to women. Those under the age of
35 years and over the age of 85 years have had
relatively stable rates of alcoholic liver disease
deaths; however, every age group has seen

an increase in alcoholic liver disease mortality
rates. Alcoholic liver disease deaths are generally
higher amongst males than females at all ages
(see Figure 68 and Figure 69). Amongst females
(Figure 68), the highest rates of alcoholic liver
disease deaths are those in the 55-74 years
age group. The lowest levels of alcoholic liver
disease deaths are found amongst the youngest
age groups. Alcoholic liver disease deaths have
fluctuated considerably in people 50 years and
over, with sharp increases observed amongst
the 55-74-year-olds between 1996 and 2014.
Female all ages mortality rates have more than
doubled over the time period, from 4.0 per
100,000 in 1996 to 9.4 per 100,000 in 2014.

Liver disease deaths by Alcoholic liver disease
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Figure 68. Female mortality from alcoholic liver disease by age in Finland



Alcoholic liver disease mortality rates are three
times as high for males than for females (all
ages, 30.5 per 100,000 vs 9.4 per 100,000
respectively). Male mortality rates have
almost doubled over this time period and
those aged 50-74 years are the most affected
by alcoholic liver disease deaths (Figure 69).
Male alcoholic liver disease death rates are
higher from a younger age with those aged
35-44 years showing much higher rates than

females. However, both sexes at this age show
a decline in recent years. Males, 30 years and
under, have the lowest and most stable rates
of alcoholic liver disease deaths over time.
Alcoholic liver disease deaths amongst males
50-74 years have increased overall, although
they appear to have peaked in 2007-2008 and
have begun to decline to 2014; the greatest
fluctuations in alcoholic liver disease deaths
over time are also seen amongst this age range.
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Figure 69. Male mortality from alcoholic liver disease by age in Finland

Figure 70belowshowsthatalcoholconsumption
has increased marginally over time, but that
deaths from liver disease and cirrhosis, and
deaths from alcoholic liver disease, have
increased substantially. There is approximate
mirroring of alcohol consumption (black line)
and deaths from chronic liver disease and

cirrhosis (blue solid line) from 1970 to 1985,
at which point alcohol consumption levels off,
but cirrhosis and total chronic liver disease
deaths increase sharply to 2010; a similar
pattern is observed for alcoholic liver disease
(blue dotted line).
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Alcohol consumption and mortality from
total chronic liver disease and cirrhosis (blue) and
alcoholic liver disease (blue dashed) in Finland
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Deaths per 100,000

1970 1980 1990

Year
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Source: WHO Heatlth for ALL database & WHO detailed mortality database (raw data)

Figure 70: Alcohol consumption (black line) and age-standardised mortality from
cirrhosis and chronic liver diseases (blue filled line) and alcoholic liver disease

mortality (blue dashed line) in Finland

Alcohol Policy Environment

In recent decades, there has been a gradual
dismembering of the ‘three pillars’ of Nordic
alcohol policy: 1) restrictions in private/for-
profit alcohol business, 2) restricted physical
alcohol availability (e.g. opening hours), and
3) restricted economic alcohol availability (e.g.
taxation).’® The WHO has been compiling key
alcohol-related policies for the period 2006-
2014 (Table 4).>! The largest spike in alcohol-

related liver disease deaths occurred in the
period 2005-2007; the curve starts to flatten
from 2010, which coincides with new policy
activity. The spike coincided with the removal
of quotas for travellers’ alcohol imports within
the EU in 2004, enabling large quantities of
alcohol to be brought in from countries where
alcohol is cheaper — Estonia in particular — as
well as lowering of the excise tax on alcohol.
There was a subsequent increase in excise tax
in 2008 and 2009.%¢

Table 4: Years of active alcohol-related policy (2006-2014, WHO data) in Finland

Policy Years Active
Monitoring and surveillance 2010, 20I1, 2013
Leadership, awareness and commitment 2007, 20I1, 2014, 2015
Drink driving policies and countermeasures 2010, 2012

Health services’ response 20I1, 2013, 2015
Community and workplace action 2014, 2015
Availability of alcohol 2013

Pricing policies 2014, 2015

Health Services

A primary care register to enable and record
screening and treatment interventions for
alcohol use disorders was launched in 2011.The
same year, the government ordered ‘prevention
counselling, early identification and treatment

of alcohol and drug problems’ to take place
at maternal and child clinics, and in school
settings. In 2013, handbooks used in maternity
and child clinics were updated to include a
section on parents’ drinking habits. In 2015 a
new ‘Act on organizing alcohol, tobacco, drugs
and gambling prevention’ was implemented,



which includes a new action plan implemen-
ted by the National Institute of Health and
Welfare to promote health and wellbeing. Prior
to 2011 there were no recorded alcohol policies
involving health service response.!

Socio-Demographic Changes

The Europe 2020 strategy has assigned
employment, education and poverty reduction
targets to Finland, for which there are monit-
oring data available for 2008-2016.5” During this
period, employment rates have remained largely
unchanged, but close to the 2020 target, whilst
education indicators have already been met or
are close to being met. The poverty indicators
indicate improvement in most indicators but still
some distance from the EU2020 target; there
has been an increase in the number of people
who are at risk of poverty after social transfers.
Population changes according to the Finnish
census are minimal, more than 95% of the
population are native to Finland, with just under
three percent originating from other European
countries and just over 1% from Asia.”®

Social Attitudes

Opinion polls conducted between 2003 and
2013 show a positive correlation between
alcohol consumption and people’s preference
to bring in more restrictive alcohol policies.
This is attributed to greater awareness amongst
the general public about the harmful effects
of alcohol following the introduction of more
liberal alcohol policies in 2004.%°

Liver Cancer in Finland

In Finland, there is an increased risk of death
from liver cancer with increasing age. There has
been a moderate increase in liver cancer deaths
between 1996 and 2014, although the cancer
deaths have fluctuated in the intervening years.
Figure 71 (females) and Figure 72 (males)
show similar patterns of liver cancer mortality
over time for females and males, but cancer
deaths are considerably greater amongst males
than females — almost double the rate for some
age groups in particular survey years. Amongst
females under 75 years of age, liver cancer
mortality has remained stable over time. In age
groupsolderthan 75 years,liver cancermortality
has fluctuated substantially between 1996 and
2014, although the overall change for each
age group is marginal. At each time point, the
older groups are the worst affected, increasing
from the age of 65 years, and by a substantial
magnitude for each age group upwards. Low
levels of cancer mortality are observed amongst
females under 55 years. Amongst males, there
was overall stability in death rates in those aged
under 75 years between 1996 and 2014, with
some fluctuations in the intervening years. The
oldest age groups showed marginal increases in
liver cancer mortality rates over time. A similar
age-related pattern in liver cancer mortality
was observed as among females, with deaths
noticeably increasing from the age of 55 years,
and with escalating mortality rates for each
successive age group.
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Liver disease deaths by Liver cancer
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Figure 71.Female mortality from liver cancer by age in Finland
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Liver disease deaths by Liver cancer
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Figure 72. Male mortality from liver cancer by age in Finland
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Non-Alcoholic Fatty Liver
Disease/Non-Alcoholic
Steatohepatitis in Finland

Finland has a low death rate from NAFLD/
NASH in all years from 1996 to 2014 (appro-
ximately 4.5 per 100,000 for all age groups
combined in 2014). Over time there has
been an initial increase in NAFLD/NASH
deaths peaking in 2005/6, followed by a sharp
decrease to 2013, and another sharp increase
in 2014. The absolute change in NAFLD/
NASH death rates is small. NAFLD/NASH
deaths are mostly accounted for by people over
65 years of age, although this is not true for
every survey year, and results could be affected
by small population numbers per age group
where NAFLD/NASH is the underlying cause
of death.

NAFLD/NASH death rates are similar betw-
een males and females for all age groups with

the oldest age groups tending to be the most
affected. These age groups also show the greatest
fluctuations in death rates over time, although
the rates are low in absolute terms.

Obesity prevalence and liver cancer mortality
in Finland has slightly increased over the last
15 years. Amongst females, the prevalence of
obesity has risen by about five percentage points
between 2000 and 2015 (estimated at 15% for
2015). Over the same time frame deaths from
cancer have increased marginally, and to a
lesser degree than obesity, estimated at around
7 per 100,000 in 2015. Amongst males obesity
has risen by a similar magnitude as for females,
beginning at a slightly higher prevalence, and
peaking at approximately 17% in 2015.

Deaths from liver cancer amongst
males have risen proportionally to
the rise in obesity, estimated at 11
per 100,000 in 2015.

Obesity prevalence and HCC mortality in Finland (Females - all ages)
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Figure 73. Female obesity prevalence (black line) and age-standardised mortality from
liver cancer (coloured line) and NAFLD (coloured dashed line) in Finland (all ages)



Obesity prevalence and HCC mortality in Finland (Males - all ages)
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Figure 74. Male obesity prevalence (black line) and age-standardised mortality from
liver cancer (coloured line) and NAFLD (coloured dashed line) in Finland (all ages)

Obesity Policy Environment

Finland is nearing the end of its current
National Obesity Programme (2012-2018).
It aims to achieve a downward trend in the
obesity in order to improve health and welfare
and to maintain the population’s functional and
workability through encouraging multi-sectoral
working across a range of settings and with a
number of partners and key actors.®® In some
municipalities, there has been recognition of the
need to address childhood obesity. A recent case
study in the City of Seindjoki demonstrated
substantial reductions in childhood obesity
as a result of implementing a multi-sectoral
programme called ‘overcoming obesity’. Under-
pinning the programme was the principle to
incorporate ‘Health in All Policies’ as part of
the Health Care Act.®® For NAFLD/NASH
deaths to remain low in Finland adult obesity
will also need to be addressed, as obesity trends
are currently on the increase.

Viral Hepatitis in Finland

Between 1996 and 2014 there has been an overall
decrease in viral hepatitis deaths in Finland.
Fluctuations are apparent in the intervening
years, although the death rate and its fluctuations
are low in absolute terms. Up to 2009, most viral
hepatitis deaths were accounted for by people
70 years and over, whereas in the most recent
year there is a more even distribution across
age groups. It is not possible to disentangle the
different types of hepatitis that are accounting
for these deaths; however, prevalence by type of
hepatitis can be explored.

The prevalence of hepatitis B has declined
from 1990 to 2016, with age-standardised rates
for males dropping from 1446 per 100,000 in
1990 to 1285 per 100,000 in 2016. Females
reduced by a similar amount, 946 per 100,000
to 826 per 100,000 between 1990 and 2016,
respectively. Hepatitis B prevalence is higher
amongst the middle-aged with people aged 50-
60 years having the highest rates per 100,000
population (Figure 75). Hepatitis C prevalence
has remained steady across this time period for
both males and females at rates of approximately
1200 per 100,000 for females and 1380 per
100,000 for males.
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Hepatitis B prevalance
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Figure 75. Males and females hepatitis B prevalence for those aged 40 years and over

in Finland- modelled data

Viral Hepatitis Policy Environment

Whilst there is a relatively low burden of viral
hepatitis and associated deaths in Finland,
the lack of policies around the prevention and
treatment of hepatitis C mean the country
could be unprepared should there be an
increase. According to a 2014 review, Finland
was in the process of developing a national
hepatitis C treatment strategy and action plan.

However, it was also noted that PWID are
excluded from publically funded treatment.®?
In Finland, 80% of viral hepatitis infections
are acquired through injection drug use and
given the high costs of direct-acting antivirals,
those in most need of treatment are unlikely to
receive it. The Hepatitis B vaccine is not offered
to children or adolescents in Finland, but it is
offered to people deemed to be ‘at risk’.®



Conclusion

Liver disease mortality in
Finland 1s dominated by the
increased morbidity and
mortality from alcoholic liver
disease. Alcoholic liver disease 1s
by far the most common cause
of liver disease mortality.

Death rates are unacceptably high for men
and women and have dramatically increased
over the last three decades. There are signs that
the death rate from alcoholic liver disease is
beginning to plateau, which may be partly due

to the introduction of more restrictive policies,
and changes in social attitudes.

Mortality from NAFLD/NASH and liver cancer
are low in Finland but have the potential to
increase if adult and childhood obesity increases
from current levels. There have been successes
in some municipalities in terms of reducing
childhood obesity by adopting a ‘health in all
policies’ approach.

The burden of viral hepatitis and associated
deaths is currently low in Finland. However,
the country is lacking in key policies and action
plans related to prevention and treatment. The
exclusion of people who use injection drugs
from publically funded effective hepatitis C
treatment means that there may not be any
meaningful reduction of current levels and
that those most in need of treatment will not
be able to access it for financial reasons.
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PART 3: POLICIES & PUBLIC HEALTH
INTERVENTIONS TO REDUCE THE

RISK FACTORS FOR LIVER DISEASE

The aim of this third section was to summarise
the recent evidence on the public health inter-
ventions that impact on the main modifiable
risk factors for liver disease. Interventions
included are those to prevent and reduce 1)
the harmful use of alcohol, 2) the prevalence of
obesity and diabetes, and 3) the prevalence of
hepatitis B and C. In addition, interventions to
screen for and identify all liver diseases (including
those with a genetic aetiology that may not be
prevented through behaviour modification) are
outlined here. Upstream interventions on the
modifiable risk factors for liver disease (alcohol
consumption, excess weight, diabetes type 2
and hepatitis B and C infection) were the focus
of this report.

A review of treatment practices and recomm-
endations was beyond the scope of this report,
except in the case of hepatitis B and C infection,
as treatment of a communicable disease has
the potential to reduce the risk of infection
in the population and so can be considered a
form of upstream, population-level prevention.
When identified, evidence on interventions
which had a direct impact on liver disease
epidemiology was included, but the majority of
reviews focussed on reducing the risk factors
themselves, without further information on
downstream effects on liver disease mortality
and morbidity.

Methods

The approach adopted was to conduct a ‘review
of reviews’. A search of the peer-reviewed and
grey literature was conducted to identify
potential studies and reports which reviewed
interventions to reduce the upstream, behav-
ioural and modifiable risk factors for liver
disease. When no review or summary report

on an intervention was identified, information
from individual studies was extracted.

Snowballing of the identified resources through
contacts was undertaken to find additional
relevant sources for review.

Title and abstract screening of search results,
followed by a single-reviewer full-text review for
eligibility were undertaken. Included reports
were grouped according to the risk factor
targeted, and separate narrative reviews were
written up on the sets of interventions. In cases
where many relevant reviews, modelling studies
or individual studies were deemed relevant,
detailed summaries of the study methods and
findings were collected into tables.

Interventions to Reduce
Alcohol Consumption
and Harm from Alcohol

Several organisations and individuals have revi-
ewed the available evidence on effective alcohol
policies. These include the European Alcohol
Policy Alliance’s review, taking into account
the policies’ effectiveness, the strength of the
evidence base, the extent to which they have
been tested cross-culturally, and the relative
expense of their implementation.®*

The World Health Organization’s report ‘From
Burden to “Best Buys”: Reducing the Econo-
mic Impact of Non-Communicable Diseases in
Low- and Middle-Income Countries’ lists three
best buy interventions to reduce harm from
alcohol consumption.®® The OECD carried
out an extensive review of the economics and



public health policy to tackle harmful use of
alcohol.*?

Across all of these reports, the public health
approaches to reducing harm from alcohol
consumption can broadly be categorised into
population-level and individual-level policies.

Population-level policies include fiscal policies,
which include taxation and price regulation;
policies regulating the marketing of alcohol,
and policies managing the drink environment
and availability of alcohol. Individual-level
interventions include screening for alcohol use
and abuse and brief interventions for alcohol
consumption reduction.

In the peer-reviewed literature, several papers
examined the role of policy in reducing
alcohol-related liver disease morbidity and
mortality.®7 Other alcoholic liver disease
inter-ventions include approaches in the
clinical field (transplantation, pharmacological
treatment’!, long-term management of alcoholic
liver disease™). However, the focus of the
review is on public health and population
interventions which are upstream of such
patient-focussed options.

Fiscal Policies

Taxation

Alcohol price increase has been established as
a way of impacting consumption’, mortality’
and also healthcare costs.” 7

Three dominant tax structures are used
internationally, either singly or in combination:
(1) ad valorem tax (proportionate to product
value); (2) volumetric tax (based on product
strength/ethanol content) and (3) unitary tax
(based on product volumes).”’

Sheron et al. (2011) highlighted the ‘four Ps’
as crucial policy areas: pricing, place of sale
(availability), promotions, and products.®® Price-
related policies received the most attention in
the literature we obtained. Target outcomes for
alcohol policies included mortality from liver
disease, which provides a good indication of
policy success, but also hospital admissions;
alcohol-related crime (e.g. assaults, drink-
driving arrests); alcohol-related accidents and
fatalities and alcohol-consumption itself.

Nelson and McNall (2016) reviewed findings
from natural experiments in nine countries
to explore the effect of a range of (mostly
price-related) policies on alcohol-related harm
including excise duty; quotas for tax-free im-
ports; minimum age limit changes for buying
alcohol; taxes; retail limits; advertising bans; drink
driving campaigns; legalisation of previously
banned types of alcohol.®” Their findings were
mixed; effects varied across countries and sub-
groups. The authors concluded that price-related
policies may only be successful if the intended
population targets are responsive to price
changes. They argue for targeted rather than
blanket policies, although it should be stated
that their research is industry sponsored.

The OECD report on Tackling Harmful
Alcohol Use highlights excise duties and value-
added taxes as the most common combined
approach. They mention the limitation of
such policies, including potential substitution
effects (a minority of consumers are likely to
substitute or complement consumption with
a range of intoxicants’®) triggered by price
changes; and the potential reduction in the
relative weight of alcohol taxes as a proportion
of beverage prices, if they are not indexed for
inflation, which may diminish their effects on
consumption.?? Northern European countries,
including Finland, Sweden, Norway and
Iceland, as well as the United Kingdom and
Australia, consistently rank in the upper tertile
of taxation for all alcoholic beverages.

On the other hand, the mildest alcohol taxation
regimes are found in Southern European
countries, including Italy, France, Spain and
Portugal; in central European countries such
as Austria, Switzerland and Germany; and in
the United States.’> The effect of increased
alcohol taxation on consumption depends
on the degree to which the tax is passed on
to consumers and the OECD report also
presents studies showing how different
population subgroups respond differently to
price changes: moderate drinkers compared
to heavy drinkers, women compared to men
and adults compared to younger people are
more responsive to a price change in terms of
modifying their consumption of alcohol.

In addition, different types of alcohol vary in
how well consumers respond to price changes
(a lower elasticity for beer than wine and
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spirits) was found in Wagenaar et al.’s (2009)
meta-analysis of alcohol prices.”

Price Regulation

Minimum unit pricing (MUP), which aims to
reduce the availability of very cheap alcohol
by increasing its price is another price-
related policy discussed in several studies and
reports.32 0670

A similar model (minimum pricing
per litre of alcohol, regardless of
ethanol concentration) was
implemented in the Canadian
province of British Columbia

in 2002. Since the policy was
enacted there have been dramatic
reductions in liver disease
mortality, despite increasing
densities of private liquor stores
during the same period.”

The results of modelling studies have also been
supportive of minimum unit pricing as an effe-
ctive method for reducing alcohol-related deaths
and hospital admissions. The estimated policy
effect on hospital admissions and mortality is 45
times greater than the United Kingdom’s exist-
ing ban on ‘below cost selling’.8° Furthermore,
reduced consumption and spending on alcohol,
as well as health and quality of life gains are
estimated to disproportionately benefit those on
the lowest incomes.®!

The OECD’s report on Reducing Harmful
Alcohol use dedicates a chapter to the quest-
ions of how minimum unit pricing for alcohol
affects different types of drinkers. It confirms
that potential detrimental impact of MUP
on moderate drinkers of low income is not
proven, as their levels of purchasing result
in relatively small effects in response to this
policy. Low-income heavy drinkers appear
to be the group that may be most affected in
terms of changing consumption, whereas high-
income heavy drinkers may be able to afford
to maintain harmful drinking patterns.?> For
this reason, MUP is considered to be the fiscal
policy which is most likely to reduce alcohol-
related health inequalities, and this policy has

recently (November 2017) been enacted by
the government of Scotland, after a long and
highly publicised battle after a legal challenge
led by the Scotch Whisky Association.®?

See Table 5 and Table 6 for an in-depth sum-
mary of studies estimating the effect of alcohol
policy scenarios, modelling studies, natural
experiments and case-studies, respectively on
alcohol consumption, hospital admissions and
liver disease mortality.

We identified three studies that modelled the
effects of different alcohol policy scenarios on
liver disease outcomes; all were from the United
Kingdom (see Table 5).

— We restricted reporting of outcomes to
alcohol consumption, hospital admissions
and liver disease mortality.

— Results were strongly supportive of mini-
mum unit pricing as a strategy to drive down
alcohol consumption, hospital admissions,
and liver disease deaths in the United
Kingdom, with the added advantage that
the poorest and most vulnerable sections of
society were likely to benefit the most.

— Ifthe United Kingdom were able to emulate
trends in liver disease deaths seen in France,
or Italy, mortality would drop substantially
over 10 years.

One study modelled the effects of different
alcohol policy scenarios on health inequalities,
using total mortality rates. Strength-based taxa-
tion and minimum unit pricing were expected
to have greater effects on mortality among
drinkers in routine/manual occupations and for
heavy drinkers in this group in particular.

We identified six studies that used natural
experiments or country case studies to demo-
nstrate possible policy impacts on liver disease
(seeTable 6).

— Again we restricted reporting of outcomes
to alcohol consumption, hospital admissions
and liver disease mortality.

— Countries included were: Denmark, Sweden,
Finland, Iceland, Russia, Hong Kong, USA
(Alaska), Canada (British Columbia).



— Altering alcohol taxes were inconsistently
associated with mortality, although in the
majority of cases the higher the tax the
lower the mortality. There was variation by
country, by cause of liver death (chronic or
acute), by sex, and by the length of time
since policy implementation. There was
also age and birth cohort effects.

It should be noted that many studies rely on
natural experiments to evaluate policies which
can provide useful insight into effectiveness.
Potential limitations of these study designs
are biased findings (e.g. due to lack of control
over confounding factors such as other poli-
cies working against alcohol policies, non-
randomisation if the design includes a control
group, lack of assessment of the quality of
policy implementation, and because the heaviest

drinkers tend not to be captured in survey data).5’
8 Modelling the effects of alcohol related policies
is another useful evaluation approach, however
the quality of the evidence will depend on the
integrity of the underpinning data (e.g. self-
reported drinking may be more prone to bias, and
it is not always possible to predict the influence
of other policies operating simultaneously, or
changes in societal practices).%°

One prominent study included here is industry-
sponsored,”” and provides potentially biased
inclusion/exclusion criteria and returned articles
(e.g. one of the two databases they searched is a
resource developed by the International Alliance
for Responsible Drinking/International Agency
for Research on Cancer®) as well as potentially
biased interpretation of results.
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Marketing Restriction

After tobacco, the marketing
of which has been regulated,
alcohol is the most dangerous
and unhealthy commodity
currently marketed in Europe.»

The landscape for alcohol marketing is chan-
ging and uses multiple avenues (radio, television
sports events, celebrity endorsements, websites,
product placement, social media, and others)."!
Marketing of alcoholic beverages is one of the
10 areas for policy action in the WHO Global
strategy to reduce the harmful use of alcohol®?,
with elements consisting of:

— Regulation, preferably on a legislative basis
for alcohol marketing by:

» regulating the content and the volume of
marketing

* regulating direct or indirect marketing in
certain or all media

» regulating sponsorship activities that
promote alcoholic beverages;

* restricting or banning promotions in
conn-ection with activities targeting young
people

* regulating new forms of alcohol marke-
ting techniques, for instance, social media

— Development by public agencies or indepe-
ndent bodies of effective systems of surv-
eillance of marketing of alcohol products.

— Setting up effective administrative and
deterrence systems for infringements of
marketing restrictions.

A set of reviews on the topic were identified,
emerging from a Pan American Health
Organization-organised regional network of
focal points responsible for alcohol issues
in Ministries of Health®!. See Table 7 for a
summary of the publications identified as most
relevant for this review. These covered:

Alcohol marketing and youth alcohol
consumption®: all publications identified
found positive associations between exposure
to marketing and some measure of subsequent
drinking behaviour and/or negative conseq-
uences of drinking.

Use of digital media in alcohol marketing®*:
conclusions from the majority of reviewed
publications were that there was a need ‘for
policies to control and restrict alcohol promotion,
and especially to protect underage youth from
commercial incentives to engage in drinking
behaviour’. Proposals included regulatory restri-
ctions on access to websites, website content
and requirements to report website usage, supp-
lemented with stronger industry codes and
tougher sanctions.

Industry self regulation® ?: the evidence
reviewed indicates that the complaint process
for breach of the marketing regulatory code
lacks standardization across countries, that
industry adjudicators may be inadequately
trained and that few complaints are upheld
against adverts pre-determined to violate a
self-regulatory code. The authors concluded
that the current system of self-regulation needs
major modifications ifit is to serve public health
objectives, and more systematic evaluations of
the complaint process are needed.

Legislation on alcohol advertising®’: using
the example that the 2015 version of the
French Evin law does not appear to protect
young people effectively from exposure to
alcohol advertising in France.

In addition, the series of papers included
specific case-studies on alcohol marketing
during sports events, corporate social respons-
ibility and legisl-ation in the Caribbean and
Latin American countries.

The collaborators on the set of 14 papers conc-
luded that the most effective response to alcohol
marketing would likely be a comprehensive
ban on alcohol advertising, promotion and
sponsorship, in accordance with country
constitutional principles. Regulations should
be statutory and enforced not by the alcohol
industry, but by a public health agency. A
global agreement on the marketing of alcoholic
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beverages would support country efforts to
move towards a comprehensive ban on alcohol
advertising, promotion and sponsorship. One
such effort can be highlighted as the European
Centre for Monitoring Alcohol Marketing,
which among other work, collects a database
of statutory and non-statutory regulation on

alcohol marketing in Europe.®® Finally, authors
concluded that collaboration with other efforts
to restrict marketing of potentially harmful pro-
ducts (ultra-processed food, sugary beve-rages,
tobacco for instance) should be encouraged.
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Managing the Alcohol
Environment:

Longer trading hours are associated with high-
er rates of alcohol-related harm.

Lessons can be learnt from
Australia where the introduction
of policies to restrict trading
hours have resulted in 45.1%
and 20.3% reductions in non-
domestic assault in the urban
areas of Sydney respectively.®

To reverse the damaging trends in the United
Kingdom, for example, it has been suggested
by the Foundation for Liver Research and
Lancet Commission on Liver Disease that off-
licence opening hours should be restricted to
between 10 am and 10 pm. In addition, on-
licence trading should be restricted to limit the
availability of alcohol after midnight.

The OECD’s report discusses how most coun-
tries set a minimum legal age for the purchase of
alcoholic beverages for both on-trade (e.g. bars,
restaurants) and off-trade (e.g. retail) sales.??

The implementation of laws setting a minimum
age for the purchase of alcohol shows clear
reductions in drink-driving casualties and other
alcohol-related harms.

A further approach involves restrictions on
licensing and outlet opening hours. Regulation
of alcohol availability has the potential to
produce significant effects on alcohol consum-
ption and health outcomes.!% 1! While exten-
ding times of sale can redistribute the times
when many alcohol-related incidents occur,
such extensions generally do not reduce the
rates of violent incidents and often lead to an
overall increase in consumption and problems.
Reducing the hours or days of the sale of alco-
holic beverages leads to fewer alcohol-related
problems, including homicides and assaults.

However, a stringent policy on alcohol avail-
ability should be always coupled with effective
enforcement, as informal market activities are
likely to develop as a side effect.

Screening and Behavioural
Interventions

Trials have been conducted to evaluate the
impact of screening and brief interventions
for reducing harmful drinking in European
settings.!?? Screening for alcohol misuse can
take place in various settings, including primary
care and emergency departments. There appear
to be limitations to screening for alcohol misuse
in emergency departments.'® In a recent study
of a universal testing policy to screen unselected
acute medical admissions for alcohol misuse,
nurses recorded alcohol consumption in all acute
admissions to a large hospital by asking patients
about the type of alcohol consumed, frequency
and maximum daily amount; and they recorded
whether the admission was alcohol-related.
Scoring allowed identification of individuals
at higher risk of alcohol abuse, which led to an
automatic referral to either a brief intervention
or an alcohol specialist nursing service. Resea-
rchers found that they managed to identify
individuals at high risk of alcohol dependency
— providing an opportunity to intervene earlier.
Limitations include resources, and that such a
setup requires systems to forward patients on to
services: Alcohol Specialist Nursing Service; or
Alcohol Intervention Team.!%

The primary goal of behavioural interventions
for alcohol misuse is to eliminate risky drinking
practices (for example, by encouraging fewer
drinks per occasion or not drinking before
driving) rather than to achieve abstinence.

Arecentnarrative review of 24 systematic reviews
was conducted on the effect of brief alcohol
intervention effects. The authors reported that
brief interventions were consistently reported
to be effective for addressing hazardous and
harmful drinking in primary health care, and
particularly in middle-aged, male drinkers.!'%?

A recent review of 20 trials in public healthcare
settings and eight in emergency departments
confirmed that brief interventions to reduce
alcohol consumption are associated with
reducing weekly alcohol consumption among
hazardous and harmful drinkers at 6 and 12
month follow-up in primary health care and
emergency department trials.!® In primary
health care, brief interventions resulted in



31g/week reduction in alcohol intake after 12
months, and 18g/week for interventions in
emergency departments.

The method of delivery of the brief intervention
can vary. In one pragmatic cluster randomised
controlled trial, all patients received feedback
on their hazardous or harmful drinking status
immediately after the screening process.
However, neither brief advice nor brief lifestyle
counselling resulted in a significant reduction
of harmful drinking compared with providing
patients with an information leaflet.!%¢

One abstinence study from Spain'®’ conducted

a cohort study of patients who were candidates
for liver transplant, on the condition that
they abstained for six months prior. Factors
that were associated with stopping alcohol
immediately upon diagnosis of alcohol-related
liver disease were: family recognition of the
problem (odds ratio 3.81,95%CI=1.27;11.41)
and awareness of alcohol toxicity (odds ratio
5.84,95%CI=1.31; 26.11). Factors associated
with abstaining for 6 months prior to liver
transplant were: stopping alcohol at diagnosis

of alcohol-related liver disease; awareness of
alcohol toxicity, and family recognition of the
problem.!®2 A sub-group analysis of patients
drinking alcohol-free beer found weak evidence
that a greater proportion was able to abstain
for six months compared to those not drinking
alcohol-free beer (34% vs 20%).

A recent Cochrane review found that person-
alised digital interventions may be effective for
reducing hazardous and harmful alcohol cons-
umption in community-dwelling populations.!®
There remain unanswered questions about the
effectiveness of brief alcohol intervention across
different settings, different population groups,
about the optimum intervention content, and
the longevity of intervention effects. However,
available evidence suggests that time-pressed
clinicians looking for maximum impact with
minimal input should direct their efforts to the
delivery of short, simple interventions which
focus on prompting individuals to record their
alcohol intake and that these are likely to be
most effective in middle-aged, male drinkers.
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Interventions to Reduce
Obesity

Background

Given that obesity is a major risk factor for
NAFLD and liver cancer, interventions that

Foresight
Obesity System Map

prevent or reduce obesity will have important
impacts on subsequent incidence of obesity-
related liver diseases.

Obesity is a complex problem requiring multi-
level and multi-sectoral action,!®® as demon-

strated by the following obesity systems map
produced as part of the Foresight: Tackling
Obesities project in the United Kingdom:

110

Figure 76: Obesity System Map, United Kingdom Foresight project

We again reviewed a series of reviews and
relevant specific obesity focused studies.
Specifically, we summarise work by the World
Health Organization!!!, Harvard university!!2,
the Heart Foundation Australia'!’®> and the
United Kingdom National Institute for Health
and Care Excellence (NICE).!'* These reviews
assess the effectiveness and cost-effectiveness
of a range of interventions to reduce childhood

and/or adult obesity as well as other systematic
reviews found in the academic literature. This
section is divided by level of intervention:

policy/population level, community-based,
individual level behavioural interventions.
We acknowledge that policies including

breastfeeding are important for wider non-
communicable disease (NCD) prevention!'!®
but are not covered here.



Policy/Population Level
Approaches

Adjusting the Food Environment

1. Marketing of unhealthy foods and non-
alcoholic beverages to children

Marketing of food predominantly promotes the
purchase of high fat, salt, and sugary foods.!!¢
Their long shelf life and cheap production cost
are incentives for the food industry to increase
the sale of these foods.!'” In their review of the
evidence, WHO concluded that the impact of
limiting food and beverage advertising on tele-
vision may be one of the most cost-effective public
health approaches to reducing the prevalence of
childhood obesity!!® *° and related NCDs.!?°
The WHO framework for implementing the
set of recommendations on the marketing of
foods and non-alcoholic beverages to children
provides guidance on how to implement these
recommendations.!'?!

2. Nutrition labelling - provision of nutri-
tion information, in a standardised
format, on foods sold

Evidence suggests that nutrition labelling ena-
bles consumers to make healthier food choices.!??
Nutritional labelling that guides a consumer’s
understanding, in particular, ‘traffic light
labelling” was cited by WHO as a promising
measure to tackle obesity. This labelling system

uses colours (green, amber and red) to indicate
the relative levels (low, medium or high) of fat,
saturated fat, sugar and salt in the product.
The labelling of calories on menus in fast food
restaurants has also been identified as a promising
obesity prevention measure.'?

3. Food taxes and subsidies

There is strong evidence that price influences
consumer patterns. Experimental studies have
indicated that increasing price reduces purchase
and subsequent energy intake.'?* 1> The WHO
carried out a meta-review of 11 recent systematic
reviews on the effectiveness of fiscal policies
to reduce weight, improve diet and prevent
NCDs.!?® They concluded that the strongest
evidence was for sugar-sweetened beverage
(SSB) taxes, reducing consumption in the
range of 20-50%. Fruit and vegetable subsidies
increase consumption in the range of 10-30%,
though the evidence is mixed for their impact
on BMI, net calorie intake (Table 8 below) and
disease outcomes.

A longitudinal study from China found that
increases in the prices of unhealthy foods were
associated with decreased consumption of
those foods'?’, while in the US programmes to
reduce the price of healthy foods resulted in a
78% increase in their consumption.'?®

Modelling studies suggest that a combination
of both is optimal (i.e. increasing the cost of
unhealthy foods, while also decreasing the cost

Table 8. Summary of main findings of meta-review of systematic reviews on fiscal

policies on diet

Food/ beverage taxes

Nutrient-focused taxes

Subsidies

Effect on
consumption consumption by same percentage as

tax rate.

Strongest evidence for SSB taxes —reduce Reduce consumption of target but may
increase consumption of non-target
nutritients; may apply to core foods;
better if paired with subsidy.

Subsidies increase healthy food intake.
Strongest evidence for fruit and vegetable
subsidies.

those who consume most.

core foods.

Effects on body  Substitution will affect total calorie Disease outcome affected by substitution  Subsidies may also increase total calorie
weight/disease intake. Most effective to target sugar- — nutrient profile taxes less likely to have intake and body weight. Very likely to
outcomes sweetened beverages. Limited evidence  unintented effects than single nutrient-  reduce dietary NCD risk factors.

for disease outcomes. based taxes.
Differential May be most effective for low-income May be more likely to have regressive Mixed socioeconomic status effects
effects populations; may have greater effecton  effects as more likely to apply to for population subsidies, may benefit

wealthy. Targeted low-income
subsidies effective.

Source: Fiscal policy options with potential for improving diets for the prevention of noncommunicable diseases (NCDs) (draft).
Geneva: World Health Organization; 2015.
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of healthy foods) particularly in lower income
groups where obesity is often higher and the
need for intervention greater.!?° 13

The United Kingdom Health
Forum, in collaboration with
Cancer Research United
Kingdom, used a simulation model
to quantify the impact of a 20%

SSB tax on BMI, NCDs and
related health costs in the United
Kingdom. They found that a 20%

tax could prevent 3.7 million cases
of obesity and 25,498 cases of
BMlI-related disease over the next
10 years (2015-2025), and avoid
£ 10million in National Health
Service costs in 2025 alone.*

While the majority of evidence for effectiveness
comes from natural experiments, controlled
trials, and modelling studies, as opposed to
impacts following implementation, one recent
systematic review explored consumption and
health outcomes of fiscal measures that have
actually been implemented.?*> They found 18
studies, 13 of which were from high-income
countries, four from upper-middle-income,
and one from a lower middle-income country.
They reported significant impacts of subsidies
on fruit and vegetable intake and health but
not on BMI; significant impacts of sugar-
sweetened beverage (SSB) tax on consumption
in children, though mixed results for BMI.

However, it is possible that the implementation
of an SSB has not yet had long enough to have
its full impact on BMI and related NCDs. Hall
and colleagues!®®> report that approximately
every change of 100k] per day will lead to an
eventual weight loss of 1kg, with 95% of the
weight loss achieved in approximately 3 years,
-50% and 45% achieved in the first and second
years respectively, and the final 5% being
achieved between the third and tenth years.
Therefore, response to a change in energy
intake is slow, and the impacts of an SSB tax
have yet to be fully played out in observed data.

4. Food reformulation

Food reformulation is the reduction of salt and
calories from sugar and saturated fat in processed
foods or the increase of beneficial nutrients such
as fibre, fruit, vegetables, and whole grains. There
is a lot of variation in the levels of salt, calories,
fat, and sugar within many of the regular foods
that we eat each day e.g. bread, cheese, sausages,
drinks, and cereals. Therefore, adjusting the
levels of sugar or saturated fats in these foods
could impact the number of calories consumed
across the population and potentially reduce (or
halt) rising obesity. However, food reformulation
is complex and requires collaboration between
governments, industry, research, and public hea-
Ith organisations. In addition, a slow decrease (or
increase) in nutrients is required to successfully
shift population tastes.!**

In their rapid evidence review, the Heart
Foundation of Australia!!® explored the effect-
iveness of food reformulation as a strategy to
improve population health. The majority of
the 123 studies included evaluated the impact
of sodium reduction programmes, with fewer
studies evaluating the impact of reducing
saturated fats'®® and transfats!®*¢. For example,
Finland implemented a programme whereby
processed food was reformulated to include less
salt. This achieved a 3g salt reduction in average
intake between 1979 and 2002, along with
reductions in average blood pressure which
have been attributed to this dramatic reduction
in salt intake via reformulation.'*”

In another example, the Mauritius government
implemented an intervention to replace palm oil
with soybean oil as the most common cooking
oil in 1987. Over the 5-year follow-up period
a reduction in adult cholesterol concentrations,
a 5.5% increase in polyunsaturated fatty acids
of total energy intake and a 3.5% reduction
in saturated fats of total energy intake was
observed in a sample of 5000 participants.'*®
As well as providing health benefits, such
reformulation programmes have been shown to
be cost-effective.!?%-141

The Heart Foundation of Australia found little
or no information on the reformulation of fibre,
whole grains, fruit, vegetables or calcium. To
our knowledge, no systematic review of the
impact of sugar reformulation programmes
exists, however one is currently in progress.!*?



One modelling study has quantified the impact
of gradually reducing sugar in soft drinks
(without substitution) on the prevalence of
overweight, obesity, and type 2 diabetes.!®?
Using the National Diet and Nutrition Survey
in the United Kingdom, the authors estimated
baseline average consumption of SSBs and their
contribution to total energy intake. For the
scenario, they estimated the reduction in this
baseline energy intake resulting from a proposed
40% reduction in free sugars added to SSBs
over 5 years. Results predicted that this would
lead to an average reduction in energy intake of
38.4kcal per day by the end of the fifth year and
a 1.20kg reduction in adult body weight. This
results in a reduction in the prevalence of adult
overweight by 1% and obesity by 2.1% which is
equivalent to around 0.5 million overweight and
1 million obese adults. Such changes will also
result in a subsequent reduction of 274,000-
309,000 new cases of type 2 diabetes over the
following 20 years.

Social Marketing

WHO found limited data for the effectiveness of
social marketing campaigns, especially around
the promotion of healthy diets.'** However,
intensive use of mass media to advocate for
a specific aspect of the diet e.g. increasing
fruit and vegetables has been shown to be
most effective. Further, social marketing in
combination with ‘upstream’ policies e.g. taxes,
or ‘midstream’ community-based interventions
is more likely to be most successful.!*

Community-Based
Interventions

WHO propose that weight management
interventions are effective if they are adapted
to a local context.'** Interventions embedded
within local culture, involving key stakeholders
(e.g. community leaders), and using existing
social structures such as community, schools
systems, and weekly meetings with older adults
make implementation easier. The EPODE
study'*® and OPIC study'*” are key examples.

School-Based Interventions

Amini et al.(2015)'® found mixed results in
their review of eight reviews of the impact of

school-based interventions to control or reduce
obesity. While multi-component interventions
in a school setting were found to be the most
promising approach to preventing obesity (i.e.
consisting of diet, activity, education/cognitive
components), programmes that concentrate on
single components (e.g. diet or physical activity)
were sometimes effective in reducing adiposity
measures. For example, one review!'* found that
10 out of 12 studies which used at least two of
the three most common components (classroom
activities, parental involvement, school nutrition
policy) were effective in reducing overweight
and obesity. However, given that results were
inconsistent in their effectiveness across
the reviews, the authors did not favour one
component over another. Duration was found
to be crucial to the effectiveness of school-based
interventions; however few studies assess the
length of time required.

Individual and Family-Based
Interventions

Individual Behavioural Interventions

Both WHO and NICE recommend the use
of multi-component lifestyle interventions
(MCLI) which typically include components
such as diet, physical activity, and educational/
cognitive.!** 1°° Johns and colleagues (2014)
carried out a systematic review and meta-
analysis to examine the clinical effectiveness
of different types of interventions: diet or exer-
cise alone versus combined behavioural weight
management programs (BWMP).">! Eight
studies met the inclusion criteria because they
were randomised controlled trials (RCT) of
combined BWMPs compared with diet-only
or physical activity-only in overweight or obese
adults with at least 12 months follow-up. They
found no significant difference in weight loss
from baseline or at 3 to 6 months between the
BWMPs and diet-only arms (-0.62 kg; 95% CI.:
-1.67; 0.44), but a significantly greater weight-
loss in the combined BWMPs (-1.72 kg, 95%
CI -2.80; -0.64) at 12 months. For BWMPs
compared with physical activity, there was a
significantly greater weight loss in the BWMP
at 3 to 6 -5.33 kg, 95% CI: -7.61;-3.04) and
12-1 8months (-6.29 kg, 95% CI: -7.33;-5.25).
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In their review, Vetter et al. (2010) reported
that a comprehensive program of lifestyle
modification,comprised of diet, physical activity
and behaviour therapy, results in an average
weight loss of around 7-10% of initial weight
in obese individuals, with two trials reviewed
observing a substantial decrease in the risk of
type 2 diabetes.!”> However, in their review of
behavioural weight management programmes
delivered in routine practice, Hartmann-
Boyce et al. (2014)"* found no evidence of
a statistically significant difference in weight
change between intervention and control
groups at 12 months (mean difference-0.45 kg,
95% CI:-1.34; 0.43). Nevertheless, significant
weight loss was observed from pooled estimates
of commercial weight loss studies compared
to controls (mean difference —2.22 kg, 95%
CI: —2.89; —1.54 at 12 months). The authors

concluded that interventions delivered by
experts may achieve much better results than
those delivered in routine practice; however, it
was unclear why this would be the case.

A known issue with individual weight mana-
gement programmes is that weight is frequently
regained once the intervention stops.!®*
However, even small losses in weight can have
an important impact on population health
over the long-term, but weight maintenance
programmes (following weight loss) in addition
to weight loss programmes themselves are
recommended (NICE).!>

NICE provided a set of best practice principles
on the management of obesity in primary
care in the United Kingdom!'*° that may be
applicable in other countries:

The best practice principles identified in NICE guidance on management of obesity are:

Primary care organisations and local authorities should recommend to patients, or consider endorsing, self-help, commercial
and community weight management programmes only if they follow best practice [4] by:

*  helping people assess their weight and decide on a realistic healthy target weight (people should usually aim to lose

5-10% of their original weight)

using a balanced, healthy-eating approach

aiming for a maximum weekly weight loss of 0.5-1 kg
focusing on long-term lifestyle changes rather than a short-term, quick-fix approach
being multicomponent, addressing both diet and activity, and offering a variety of approaches

recommending regular physical activity (particularly activities that can be part of daily life, such as brisk walking and

gardening) and offering practical, safe advice about being more active
* including some behaviour change techniques, such as keeping a diary and advice on how to cope with 'lapses' and

'high-risk' situations
* recommending and/or providing ongoing support.

Figure 77: Best practice principles of obesity management in Primary Care, United

Kingdom (NICE)

Family-Based Behavioural
Interventions

NICE found strong evidence from eight rand-
omised controlled trials that child/adolescent
and parent weight management interventions
result in significant decreases in BMI, and are
more favourable than child-only programmes.
An example of the type of interventions reviewed
is DeBar et al’s. (2012) RCT on an MCLI in
primary care for overweight adolescent females
in the USA.?" The females (N=208) were aged
12-17 years old and the intervention included
16 group sessions, in-session yoga, dance video
games and play stations to families to improve
physical activity, as well as 12 group sessions

for parents, health education and psycho-

educational materials. In addition, teens
received ongoing feedback from their GP. The
sample was followed at 6 and 12months post-
intervention. The decrease in BMI z-score over
time was significantly higher for the intervention
(-0.15) versus ‘usual care control group’ (-0.08).

NICE also found strong evidence from 17
studies (United Kingdom, USA, Australia,
Italy) that whole family-based interventions for
overweight or obese children and adolescents
resulted in significant decreases in BMI z-score
whether directed at individual families or
group based.’® Fifteen of 17 of these studies
assessed the effectiveness of multi-component



lifestyle interventions specifically. An example
would be the ‘Mind, Exercise, Nutrition, Do
it’ (MEND) intervention.!® This is a 12-week
programme, including 18 two-hour educational
and physical activity sessions for parents and
children held twice weekly followed by a 12-
week free family swimming pass. Follow-up
at 6 and 12 months post-intervention found
a significant reduction in BMI z-score (-0.24;
P<0.0001) and waist circumference (-0.37;
P<0.0001) in the intervention group as comp-
ared to controls.!*®

Very Low Energy Diets

Very low energy diet (VLED) is defined as
a diet of less than 3347 KJ/day (<800 kcal/
day).’® They often consist of synthetic and
food-based formulas that provide a rich
source of protein supplemented with vitamins
and minerals. One systematic review!%® of 32
studies of VLED found 13 studies reporting
significant weight change at the end of VLED.
Study follow-ups varied from one to five
years, and 15 studies reported significant
weight changes from baseline at follow-up.
Maintenance of weight loss was found to be
supported by exercise, behaviour therapy and
longer reintroduction of VLED post-VLED.
Thirteen studies reported waist circumference
change, and of these seven reported significant
reductions in waist circumference at the end of
VLED, and nine studies a significant reduction
at study end.

The reviewers conclude that studies where
VLED is coupled with a conventional diet,
exercise and/or orlistat results in greater
weight maintenance over time. However, the
heterogeneity of the studies including other
components (e.g. behaviour therapy, exercise
programmes, low-fat diets, low-carbohydrate
diets, medication (orlistat and sibutramine) or
corset treatment) makes conclusions about the
long-term effectiveness of VLED difficult.

Interventions to Reduce
NAFLD

Prevention and Management
Interventions

Since obesity is a key risk factor for NAFLD then
the interventions outlined above, if successful,
might be assumed to have an impact on the
subsequent reduction in NAFLD. However, we
found few studies that explicitly explored the
impact of obesity interventions on the reduction
in NAFLD.

One recent systematic review'®! of randomised

controlled trials assessing diet, exercise, or
combination interventions aimed at reducing
steatosis or markers of NAFLD activity was
found. Of the 24 articles that met the inclusion
criteria; six assessed weight loss using dietary
restriction, 10 assessed exercise, and eight were
combination interventions. All of the trials
showed a significant reduction in steatosis and/or
markers of NAFLD activity, though combination
interventions (i.e. low-calorie diet with 30-60
mins of exercise 3-5 days a week) were found
to be the most effective at improving NAFLD.
Specifically, weight loss of 5% in NAFLD or
7-10% in NASH is beneficial, and this should be
achieved by a combination of moderate dietary
restriction and 30-60 min of moderate-intensity
exercise on 3-5 days per week.

Treatments

There are no pharmacological interventions
to treat NAFLD.!%?> However, in their paper,
Townsend and Newsome (2017) make a recom-
mendation for a specialised clinic to manage
NAFLD which incorporates input from a
multidisciplinary team of a hepatologist, diabe-
tologist/weight loss physicians, and dieticians.!

125



126

Interventions to Reduce
Type 2 Diabetes and
Liver Cancer

Type 2 diabetes accounts for 90-95% of all
diabetes cases,!®* and the majority of patients
with type 2 diabetes are obese and/or have
high abdominal body fat. According to the
International Diabetes Federation, 80% of type
2 diabetes cases are preventable with a healthy
diet and physical activity.!6’

The diabetes prevention programme (DPP)!6°
has been well evaluated and implemented
in a number of countries. The initial RCT!¢’
divided participants into three different groups:
Receiving either a lifestyle intervention, receiving
Metformin or a placebo group. The behavioural
intervention decreased the risk of developing type
2 diabetes by 58% and the metformin treatment
by 31% compared to 11% in the placebo group.
The intervention consists of:

1. case managers or ‘lifestyle coaches’ who
make frequent contact with participants,

2. a structured 16-session core-curriculum that
teaches behavioral self-management strate-
gies for weight loss and physical activity,

3. supervises physical activity sessions,

4. flexible maintenance interventions and mot-
ivational campaigns,

5. tailoring of materials and strategies to add-
ress ethnic diversity, and

6. an extensive network of training, feedback,
and clinical support.

At 10 year follow-up!¢® diabetes incidence rates
were about the same across each of the groups
(5.9, 4.9, 5.6 per 100 person-years in the
lifestyle, metformin, placebo group respectively),
however, the cumulative incidence of diabetes
over the 10 years was lowest for the lifestyle group
(34% lower than placebo). Incidence in the
metformin group was 18% lower than placebo.
The DPP has subsequently been implemented
in a number of countries, including the United
Kingdom, India, and Finland.

One systematic review of 17 studies of VLED
in diabetic patients!®® found an average weight
loss of 13.2kg (4.1-24kg) and mean HbAlc
reduction of 1.4% demonstrated that VLED in
people withT2D was associated with significant
weight loss, reduction in blood glucose profile
and improvement in cardiovascular risk profile,
high tolerability and good safety outcomes.
Studies were heterogeneous and longer-term
outcome data post-VLCD are still required.

The role of Metformin has been investigated
in relation to its impact on liver cancer
mortality in diabetic patients. In their review,
Fujita et al. (2016)'"° report on three case-
control studies!'”!"'” that suggested metformin
reduced the risk of liver cancer in type 2
diabetic patients. A prospective cohort study'"
demonstrated benefits of metformin for liver
cancer prevention in diabetics compared with
non-diabetic patients. However, Fujita et al.
(2016) report on two retrospective cohort
studies!” 7 and two meta-analyses!”” '"® (the
latter on randomised controlled trials) that
found no significant impact of metformin on
the risk of liver cancer.



Interventions for the
Prevention and
Treatment of Chronic
Viral Hepatitis (B and C)

Background

In 2015, the WHO produced the first guidelines
for the prevention, care and treatment of persons
living with chronic hepatitis B infection.!” They
highlight the WHO recommendations for:

— the prevention of hepatitis B virus transm-
ission, and focus in particular on the prev-
ention of early childhood hepatitis B virus
infection through infant and neonatal
hepatitis B vaccination!”

— prevention of motherto child h transmission
using anti-viral therapy

— non-invasive screening of liver disease stage
at baseline and during follow up

— prioritising treatment with antiviral therapy
and conditions for discontinuation

The WHO also provide guidelines on the
screening, care and treatment of persons
infected with hepatitis C.'® These recommen-
dations cover:

— screening to identify persons with hepatitis
C virus infection

— confirmation of the diagnosis of chronic
hepatitis C virus infection

— screening for alcohol use and counselling
to reduce moderate and high levels of
alcohol intake

— assessing the degree of liver fibrosis and
cirrhosis

— assessing for hepatitis C virus treatment
— updated recommendations to replace exis-

ting regimens with direct-acting antiviral
agents (DAAs)

A summary of the recent evidence will be stru-
ctured following these WHO guidelines and
will focus on evidence and current policies for
hepatitis B immunisation, as well as information
on the development of hepatitis C vaccines.
Evidence for the improvement of access to testing
and diagnosis of hepatitis and current evidence
and recommendations for treatment are also
included. In addition to the WHOQO’s guidelines,
other organisations, such as the European
Centre for Disease Control'®! and the Lancet
Standing commission on liver disease® have
recently highlighted the need for interventions
to reduce harm for high-risk groups.

Immunisation

Hepatitis B Vaccination

Hepatitis B vaccines are available for vaccina-
tion of newborns or adult persons at high
risk. They can be administered alone or in
combination with other vaccines for infant
vaccination. A review of 22 studies including
11,090 persons followed up to 20 years after
vaccination found no evidence of chronic
hepatitis B virus infection, while the cumulative
incidence of subclinical hepatitis B virus
infection was 0.7% (95% CI: 0.5%; 1.0).!%2
A meta-analysis of 29 randomised controlled
trials found that infants who receive the first
dose at birth are 3.5 times less likely to become
infected when born to infected mothers (RR
0.28,95% CI: 0.20;0.40), compared to infants
who received placebo or no intervention.!®?
There is no evidence to support the need for
a booster dose of hepatitis B vaccine after
completion of the primary vaccination series
in routine immunization programmes,!st
and these vaccines are considered to have an
excellent safety profile.!®

The rate of development of chronic hepatitis
B virus infection is inversely related to the age
at acquisition of the infection, occurring in
approximately 80%-90% of infants infected
perinatally, 30%-50% of children infected
before the age of 6 years, and in <5% of
infections occurring in otherwise healthy
adults.!® WHO recommends that all infants
receive their first dose of hepatitis B vaccine
as soon as possible after birth. The birth
dose should then be followed by two or three
additional doses with a minimum interval of
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four weeks.'®® WHO recommends hepatitis B
vaccination of persons at high risk of hepatitis
B virus infection in older age groups and catch-
up vaccination of unvaccinated cohorts if the
necessary resources are available.

A systematic review was conducted to assess
the evidence on economic evaluation of
hepatitis B vaccine in low and middle-income
countries. Since the introduction of the
vaccine, 18 of the 19 studies included found
hepatitis B vaccination to be cost-effective or
cost-saving using GDP per capita thresholds.
Five of six studies of birth vaccination also
showed it was cost-effective, regardless of
endemicity.!®” Another systematic review on
the topic identified 22 articles, including nine,
five and eight analysing the vaccine’s cost-
effectiveness, cost-benefit and cost-utility,
respectively.'®® While universal vaccination was
the subject of most studies in low and middle-
income countries, in studies on high-income
countries, the economic evaluations were
focused on the implementation of hepatitis
B vaccination in specific settings (diabetic,
renal and other chronic conditions, and caring
centres for patients with sexually transmitted
diseases, HIV or hepatitis C, as well as PWID).
These studies showed cost-effective results for
vaccination in both the infectious and chronic
disease fields.!88

In May 2016, the Global Health Sector Strategy
on Viral hepatitis was endorsed by Member
States and has set a 2020 target to reduce the
new cases of chronic hepatitis B virus infection
by 30%, equivalent to a 1% prevalence of
hepatitis B surface antigen (HBsAg) among
children less than five years of age, and a
2030 target of achieving a 0.1% prevalence of
HBsAg among children five years of age.

Table 16 in the supplementary material sum-
marises the year of the first introduction of
Hepatitis B vaccination in all 35 countries.
As of August 2017, all countries now include
hepatitis B vaccination as part of their
vaccination schedule. In the United Kingdom,
the last country to introduce this, for instance,
all newborns born on or after 1 August 2017
will be eligible for a hexavalent vaccine, which
protects against diphtheria, tetanus, pertussis,
hepatitis B, poliomyelitis, and disease caused
by Haemophilus influenzae type b.!®

Hepatitis C Vaccination

While new antivirals provide options for imp-
roved treatment of hepatitis C virus infections
(see below), the majority of infections are
asymptomatic, so the majority of infected
individuals will not receive treatment and will
pose a risk of transmitting the infection to
others. An effective hepatitis C vaccine will
be important for the successful control of
hepatitis C virus infection, would reduce the
need for harm reduction services in at-risk
populations and could prevent liver cancer and
liver failure associated with chronic hepatitis
C virus infection. Hepatitis C virus vaccine
development efforts are hampered by several
immune evasion strategies.!”® Despite this,
vaccines are currently being developed, and a
few are currently in human studies.!®!

In a modelling study, Stone et al. (2016),
compared the annual vaccination rates required
to reduce chronic prevalence and incidence
amongst PWID by 25% to 75% over 20 and 40
years to the annual treatment rates that achieve
the same impact in the United Kingdom. They
estimated that even low efficacy hepatitis C
virus vaccines would have a considerable impact
on prevalence and incidence among PWID over
40 years, at coverage levels comparable to those
for hepatitis B virus vaccination among PWID
in the United Kingdom.

Theyfound thatsimilarreductionsin prevalence
or incidence could be achieved with 4-16 or
2-11 times fewer treatments, respectively. The
current hepatitis C virus costs, compared to
traditional vaccination costs, however, would
make hepatitis C virus vaccination a much
cheaper strategy for reducing hepatitis C virus
transmission, compared to treatments.!??

Improvement of Access to
Testing and Diagnosis of
Hepatitis B and C

A 2013 systematic review of evidence of the
cost-effectiveness of hepatitis B virus and/
or hepatitis C virus screening included 29
publications, of which 23 involved Markov
modelling, with the remaining presenting costs
per case identified or infection prevented.*



Eligible populations and implementation of
screening varied, but the review identified that
HBsAg screening of the general population
of baby-boomer age and universal antenatal
screening and screening of migrants was
cost-effective. However, no data on HBsAg
screening interventions in PWID, men who
have sex with men (MSM), sexual health clinic
attendees or prisoners were found.

The review found that fewer studies of hepatitis
C virus existed and that these indicated
that screening and treatment of the general
population were cost-effective in five out of
six studies, as well as screening in the PWID
populations. There was limited evidence on
the effectiveness of hepatitis C virus antenatal
screening, or screening of migrants, prisoners,
MSM, or sexual health clinic attendees in the
United Kingdom (except for patients with
>100 lifetime sex partners in the US).

In 2017, the WHO Guidelines on hepatitis B
and C testing were published'” and although
aimed at the healthcare planning audience
mainly in low and middle-income countries,
they outline the main recommendations on who
to test, how to promote the update of testing
and link to further care, for both hepatitis B
and C.

Harm Reduction

Among PWID, sharing needles/syringes is the
main risk factor for hepatitis C virus infection,
as well as sharing drug preparation containers,
filters, rinse water and backloading (a method
of sharing drugs by transferring them from the
needle of one syringe into the barrel of another).

Needle syringe programmes (NSP) provide
clean syringes and needles as well as condoms
to prevent transmission via the blood.
These services operate through a range of
modalities including via fixed sites, outreach,
peer PWID networks, vending machines
and pharmacies. Drug treatment for opioid
addiction also encompasses these strategies
in the form of opioid substitution therapy, as
well as psychosocial approaches and residential
rehabilitation. Methadone maintenance therapy
and buprenorphine maintenance treatment
is the most commonly prescribed opioid

substitution therapy (OST).They are consumed
orally and so reduce the need for potentially
unsafe injections. The impact of these services
among PWID on the incidence of hepatitis C
virus infection was reviewed!** in a systematic
review of randomised controlled trials, cohort
and case-control studies as well as some cross-
sectional surveys. They included 28 reports
(published and unpublished), which provided
information on the impact of OST and/or NSP
interventions on hepatitis C virus incidence
but did not identify any RCT.

In 12 studies, OST reduced hepatitis C virus
incidence by 49% (95%CI: 37-60%). In the
European subgroup of studies, this effect
ranged between 32% and 73% reduction. This
effect was not affected by differences in study
quality, geographical region, or types of study
design included (i.e. with or without cross-
sectional studies).

There was weaker evidence that a high cove-
rage of NSP reduced the risk of hepatitis C
virus incidence (RR 0.79 95%CI: 0.39; 1.61)
compared to no or low coverage. However, this
protective effect was significant in two European
studies. Combination of OST and high coverage
of NSP was associated with a 74% reduction in
the risk of hepatitis C virus infection (95%CI:11;
93), while there was no evidence of an equivalent
protection with OST and low NST coverage
in studies in which estimates were provided
adjusted for potential confounders.

As no RCT's were identified, the studies were
all rated as high risk of bias. The authors
also mention that heterogeneity in the effect
measures used motivated the conversion
of these into relative risks, which could be
one source of variation and bias in results.
Nevertheless, this review confirmed findings
from previous reviews that showed consistent
and large effects of NSP and OST on injecting
risk behaviours associated with blood-borne
virus transmission.!®

A similar systematic review of the effectiveness
of needle exchange programs for the prevention
of hepatitis C virus infection in people who
inject drugs, however, found limited evidence
of a protective effect.'? It should be noted that
only six studies were included in the meta-
analysis, one of which was excluded from the
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Platt et al.(2017) Cochrane review due to
ineligibility (no intervention of interest (NSP
shuts down for some of the follow-ups) and
another which provided incomplete data (did
not report 95%confidence intervals around
the effect estimate, nor the number of new
hepatitis C virus cases in intervention and
comparison groups required to estimate it)).

Treatment as Prevention

Hepatitis B

Antiviral therapy, with the nucleos(t)ide
analogues (NAs such as tenofovir or entecavir is
recommended for: all individuals with chronic
hepatitis B and clinical evidence of cirrhosis,
adults with chronic hepatitis B only, adults over
30 years and with abnormal blood results and
adults with evidence of high-hepatitis B virus
replication levels. Entecavir is recommended for
children aged 2-11 years. NA therapy should
be lifelong, and discontinuation should only
be considered exceptionally. Monitoring the
disease progression and treatment response in
chronic hepatitis B infected individuals during
and post-treatment is also recommended.!”

Hepatitis C

As mentioned above, the recent development of
new DAAs for treatment of hepatitis C is likely
to have an important impact, with preliminary
reports suggesting that they provide higher
sustained virological response (SVR) rates and
lower serious adverse event rates compared to
the previous standard care of pef-IFN-a and
ribavarin.!®® 1°7 SVR, the lack of detectability
of hepatitis C virus in the blood 6 months
after completion of antiviral therapy!'’s, is
a proxy outcome for hepatitis C morbidity
and mortality, since achieving it seems to be
associated with improved clinical outcomes.!*’

In addition, the positive effect on SVR is likely
to contribute to transmission control in a pro-
portion of the infected and treated population.
A modelling study estimated the level of
intervention required to achieve WHO targets
of 65% reduction in liver-related deaths, a 90%
reduction of new viral hepatitis infec-tions, and
90% of patients with viral hepatitis infections
being diagnosed by 2030.2°° By developing a
disease progression Markov model of hepatitis

C virus in the European Union, they forecast
hepatitis C virus prevalence and disease burden
(i.e. hepatocellular carcinoma, decompensated
cirrhosis, and liver-related mortality) over time
as a function of the number of diagnosed and
treated cases after adjusting for SVR, accounting
for influx of migration in recent years. Their
model suggests that achieving the WHO targets:
treatment would need to increase from 150,000
patients annually using DAAs at 95% SVR in
2015 to 187,000 in 2025, with an expansion of
treatment age to 15-74 years old, and treatment
of all fibrosis stages. Screening was estimated
to need to be expanded from 88,800 new cases
annually in 2015 to 180,000 by 2025. WHO
is not making a recommendation regarding
this, but guidelines of other organizations (e.g.
AASLD and EASL) now recommend that all
persons with hepatitis C virus infection should
receive treatment.!8°

Data on access to and uptake of DAAs was
only available for a selection of European
countries.?®! There are significant variations in
access of patients to DAAs across European
countries: by January 2017, Portugal, Belgium
and Germany have now treated over a quarter
of their estimated prevalent patients. By
contrast, the trend in the United Kingdom
has been one of the slower and lower levels of
access. See Figure 84 of the supplementary
material for information on the cumulative
percentage of patients treated of the prevalent
population between 2012 and 2016.2%!

Screening for Liver
Disease

Late presentation is a feature of a majority of
liver disease diagnoses. In light of the fact that
therapies are more effective and potentially
curative in mild fibrosis and early-stage liver
cancer, screening for earlier detection of liver
diseases, including rare and familial types,
is a population-level intervention that may
help reduce the burden of liver disease at
population level.?°? 2 A limited number of
reviews on the effect of screening the general
population for liver diseases were identified.
The options for fibrosis testing include blood
tests for indirect markers, ultrasound-based
transient elastography and magnetic resonance
elastography.?** Studies have shown that these



non-invasive methods are becoming increasingly
precise in predicting non-significant and
advanced liver fibrosis, but when these values
fall, a liver biopsy may still be required.

The majority of the literature on liver disease
screening focussed on the surveillance for
hepatocellular carcinoma in patients with
cirrhosis or infection with hepatitis B or C.20>
207 All liver societies endorse the surveillance of
cirrhotic patients for liver cancer, and recent
models of risk-stratified liver cancer surveillance
have been shown to be cost-effective (in Markov
models of five-year-old cirrhotics).?°® Authors
of a recent review suggest that emerging
technologies (biomarkers and imaging)
should be wutilised, and tailored screening
developed, especially with the development
of non-traditional candidates for screening
(cured hepatitis C infected, or individuals with
NAFLD).? A modelling study of assessing
the long-term cost-effectiveness of a risk
stratification pathway to identify people at risk
of developing NAFLD based in a community
setting was found to be cost-effective under
thresholds for the United Kingdom, where the
study took place. Individuals identified from
general practice with type 2 diabetes were
screened using transient elastography and
hepatologists were able to stratify patients at
risk of NAFLD.2!°

Metabolic and auto-immune liver disease
also offer opportunities for improvement of
outcomes and epidemiology through enhanced
and earlier diagnosis and screening, but
there are limited available markers for some
disease (i.e. neonatal Wilson’s disease).?!! The

development of technology, such as liquid
chromatography is hoped to facilitate screening
in future years.

One study of generalised population screening
in a primary care population (the HEIRS
study) concluded that generalised screening
for hemochromatosis and iron overloading
should not be recommended and that a role
for focussed screening in relevant subgroups
may be more appropriate. This serves to
highlight that not all liver conditions will be
eligible for population-level screening. In
one review, aside from the need for a test or
examination for the condition, the additional
criteria for population-level screening were
outlined as; treatment for the condition and
facilities for diagnosis and treatment should
be available; there should be a latent stage of
the disease; the test should be acceptable to the
population; there should be an agreed policy
on who to treat; the total cost of finding a case
should be economically balanced in relation to
medical expenditure as a whole and also that
case-finding should be a continuous process,
not just a ‘once and for all’ project.?!?

The limited evidence for the effectiveness and
cost-effectiveness of screening for liver diseases,
both common and those from autoimmune,
metabolic or genetic causes, is sparse. One
important recommendation is therefore for
further work in this area. Some authors suggested
that programs to encourage cholesterol testing
for the prevention of heart disease or glycaemia
for the diagnosis of diabetes can provide some
guidance for adult screening for liver disease in
medical practice.?!?
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Summary

The review of reviews on policy for the
reduction of alcohol consumption has shown
evidence that fiscal policies seem to be the most
effective at impacting alcohol consumption, in
particular, MUP and volumetric taxes. The
recent success in passing through legislation on
MUP by the government of Scotland will be a
concrete example of such policies and should
allow monitoring and evaluation to establish
on-going effectiveness. Evidence from the
literature is also consistent with the need for a
full regulatory approach to alcohol marketing,
in particular to children and young adults,
with monitoring by public health bodies and
consistent enforcement and accountability.
Applying these policies will likely have a
greater effect if the alcohol environment with
regards to spatial and temporal availability is
also regulated. Finally, the implementation of
evaluated, effective and context-appropriate
individual-level approaches, of screening and
delivery of behavioural interventions may help
identify and treat individuals most at risk of
harmful alcohol use, thereby having a large
impact on reducing alcohol-related ill-health,
including alcoholic liver disease.

Policy options for the reduction of obesity
and type 2 diabetes prevalence also include
fiscal policies and these are recommended for
reducing all behavioural risk factors for NCDs.
There is limited evidence on the long-term
impact of food taxes, however, implementation
is relatively recent and modelling studies
suggest that a longer follow-up is necessary to
observe the full effect. There is good evidence
on the effectiveness of a combined intervention
(low-calorie diets plus exercise) in reducing
obesity, type 2 diabetes, and potentially
the risk of NAFLD if delivered in the right
setting. However, maintaining this weight loss
is difficult, with many individuals regaining
weight after the intervention.154 Family-based
multi-component interventions show promise
for tackling childhood obesity.

The WHO recommends a series of ‘best buys’
for reducing the burden of non-communicable
diseases, such are liver disease, via impacting
diet and physical activity.®® These are reduced
salt intake in food, replacement of trans fat

with polyunsaturated fat, and public aware-
ness through mass media on diet and physical
activity.

Hepatitis B and C infection control practices
are already in place in a majority of European
countries and include hepatitis B vaccination,
reducing harmful injecting drug use, as well as
screening and treatment for both hepatitis B
and C.

Implementation Issues, Limitations

An important feature in the implementation
of public health policies is monitoring and
evaluation. Lack of national liver mortality
targets is a limitation to the evaluation of
policies and intervention. Sheron et al.(2011)
argue that it is essential for governments to set
targets for liver disease mortality to assess policy
effectiveness, and to develop new policies.
The United Kingdom, for example, does not
have a liver mortality target.%® The quality of
policy development and implementation by
governments is also susceptible to influence
from powerful alcohol lobby groups. This can
result in less effective and poorly implemented
policies.®® An ‘alcohol policy scale’ similar to
the one used by Hadland et al. (2015) for the
USA could be useful for European countries/
regions to monitor policy development and
implementation, and policy effectiveness.®’

Another aspect of implementation is ensuring
that any policy implemented is enforced. In a
recent study of youth alcohol consumption in
Dutch municipalities, integrated interventions
with involvement beyond the public health
sector, to increase policy enforcement, among
other measures, were associated with greater
declines in youth alcohol consumption.?!®
Similarly, greater reductions in alcohol-related
hospital admission rates were observed in areas
with more intense alcohol licensing policies (i.e.
in local government areas where more intense
scrutiny of alcohol licence applications).?!

An area of improvement in hepatitis control
policy includes the development of serological
surveys of HBsAg as a proxy for hepatitis B
prevalence. These should be representative



of the target population and would serve as
the primary tool to measure the impact of
vaccination and verify achievement of the
hepatitis B control goals. ECDC recommends
that reporting and monitoring systems should
be strengthened to improve the quality of
data on the birth dose of vaccination in
order to monitor the coverage and impact of
immunisation campaigns.?!®

Multi-Level /Integrated Interventions:

Alcohol consumption and obesity are a complex
problem requiring a variety of interventions
at different levels. The WHO!"! recommends
a ‘whole systems approach’ to act on obesity
ensuring that actions are taken in multiple
settings and at all levels — government, indi-
vidual, schools, community, incorporating a
variety of approaches and involving a wide range
of stakeholders.

In addition, interventions should be sustained
at each of these levels, as well as in sectors such
as agriculture, food manufacturing, education,
transportation, and urban planning. While
evidence suggests that each intervention has
small effects on its own, WHO argue that
together these make up significant parts of a
comprehensive obesity strategy.

WHO identify three broad components of popu-
lation-based approaches to obesity prevention:

— Structures in government need to support
prevention: such as ‘Health in all policies’,
networking and partnership, monitoring
systems for NCDs.

— DPopulation-wide policies and initiatives:
direct actions such as a childhood obesity
prevention strategies which incorporate
regulations (taxes and subsidies); and social
marketing campaigns.

— Community-based interventions: multi-
component interventions and programmes,
typically applied across multiple settings,
tailored to the local environment and
implemented locally.

Similarly, the OECD recommends that comb-
ining alcohol policies in a coherent prevention
strategy would significantly increase projected
impacts.*

Research Recommendations:

NICE recommends that studies should use
validated methods to estimate body fatness
(BMLI, waist circumference), dietary intake,
and physical activity. This will also apply
to alcohol consumption studies as it will
allow for pooling of effects across studies.
There is a lack of established benchmarks
for a metric of cost per unit change in BMI.
NICE also recommends further research
into which choice interventions help to
reduce the increased risk of drinking
alcohol (and other unhealthy behaviours).

There is little evidence on effectiveness
and cost-effectiveness of interventions or
effectiveness of interventions in non-
clinical settings. Programmes and local
provision of MCLI should be evaluated
and more research is needed on the effect
of school-based interventions to control
childhood obesity.!*8

Interventions at a local level i.e. broader
community level are not well evaluated,
or don’t evaluate the impact on health e.g.
congestion charge zones making it safer to
walk to school. They recommend that all local
action consider health in their evaluation.

Additional research is required on the
effectiveness of pharmacological and
surgical interventions in people with
comorbidities, how interventions vary by
age, gender, ethnic, religious and/or social
group. (NICE)

NICE recommends research into accurate
and cost-effective non-invasive tests for
diagnosis of NAFLD in adults and non-
invasive tests for NASH in adults with
NAFLD.

Randomised clinical trials assessing the
clinical effects of DAAs are needed. Such
trials should be conducted with low risk of
bias, low risk of design errors, and low risk
of random errors. Future trials ought to
focus their assessments on patient-centred
clinical outcomes.

WHO recommends that additional studies
are needed on life-long effectiveness and
on the need for booster doses in different
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subgroups. Additional long-term studies
are needed to explore lifelong protection
conferred by hepatitis B vaccine and the
need for booster doses in different subgroups
of the population, particularly in HIV-
infected/HIV-exposed infants.

Many interventions (for alcohol, obesity
and hepatitis) are of short duration, with
little or no follow-up. Longer-term follow-
up is necessary (or modelling over the
long term e.g. 20 years+) to see the full
impact of population or community level
interventions. NICE recommend at least a
12-month post-intervention follow-up for
obesity research studies. Modelling studies
provide a cost-efficient way of testing the

longer term impact of interventions to
prevent obesity, for example, Ahern et al’s
(2017) study.’® Modelling studies offer an
alternative, as they provide the ability to test
the most effective intervention, or suite of
interventions with a combined effect, over
the long term, in any specified population.
Modelling the cost-effectiveness of public
health interventions for non-communicable
diseases such as liver disease is an expanding
academic field that is starting to embrace
more sophisticated modelling structures®'’,
including microsimulation models, which
are among the most flexible options for
modelling chronic diseases.



CONCLUSIONS

The Epidemiological Burden of
Liver Disease

Data on the current and historical prevalence
and mortality from published sources and
international databases suggest that liver
disease is a sizeable and increasingly important
public health problem in European countries.
Some parts of Europe are estimated to have
more than 1100 prevalent cases of cirrhosis
and other chronic liver diseases per 100,000.

European mortality data
indicates that on average two-
thirds of liver disease mortality
occurs in individuals below the
age of 65 years.

Alcohol is a large contributor to liver disease
mortality rates across Eastern, Central and
Northern Europe. Liver cancer also represents
a large proportion of deaths for the majority
of countries, while deaths due to viral hepatitis
are concentrated in Southern Europe.
NAFLD/NASH, autoimmune and metabolic
and miscellaneous liver disease all represent
smaller proportions of the overall burden of
liver disease in Europe.

One of the important limitations of studying
the epidemiological burden of liver disease
is the availability and quality of data. Public
health depends on reliable information about
causes of mortality, to be able to effectively
respond to changes. In many countries,
however, the coding of deaths was not granular
or sufficiently specific to accurately establish
proper aetiology (as the current mortality is
coded in the WHO mortality database, it is
sufficient to separate cirrhosis and cancer and
a few other rarer diseases but not enough to
properly investigate aetiology).

Although most countries with statistical syst-
ems for the cause of death now use the ICD
classification for coding, not all countries have
introduced the international standard certificate
for reporting cause of death. Furthermore,
physicians often do not receive adequate training
in standard ICD death certification practices.
Rampatige et al.(2014) proposed a framework
for conducting medical record reviews.?!® They
suggest such studies be undertaken specifically
in liver disease deaths to assess whether deaths
from liver disease are being reliably recorded
in hospital settings. Cause of death statistics
of poor quality have limited policy utility and
may even seriously mislead policy debates.?!®
Another alternative for the analysis of the
burden of liver disease is to use country-specific
data, which may be coded differently to that
provided to the WHO. However, this option
is limited as it would not allow for country
comparability of epidemiological trends.

The need to compare and contrast countries
liver disease burden also motivated the use
of modelled GBD prevalence data, despite
the existence of country-specific estimates.
Modelled prevalence data indicated a consistent
increase in the rate of cirrhosis and liver cancer
in the population for almost all countries over
the past decades, with the rates of increase
varying between countries. The results from
this source are dependent on the model used,
definitions of outcomes, as well as the selection
of the input data, and so trends in liver disease
prevalence should be analysed with caution. The
wide geographic variation in the availability of
high-quality cause of death and cancer registry
data are reflected in the uncertainty associated
with the GBD estimates.?!’

Of note is that the Global Burden of Disease
data used was released in 2016.The current and
historical estimates for prevalence of cirrhosis
and other chronic liver diseases were up to 12
times higher than those released in the 2015
edition of the GBD in large part due to the fact
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that for the first time in 2016, compensated
and decompensated cirrhosis was modelled,
while only decompensated liver disease preva-
lence had been estimated in previous work.

One limitation of the GBD prevalence data
is that it only provides four causes of liver

disease: due to alcohol use, due to hepatitis
B infection, due to hepatitis C infection and
due to other causes. It is not currently possible
to separate out cases due to fatty liver disease,
an increasingly important aetiology for liver
disease in Europe. This is perhaps one of the
larger data gaps for estimation of the liver
disease burden in Europe, along with accurate
information on alcohol-related liver disease
prevalence. In addition, the four causes may
vary in the bias they are likely to represent:
the etiological attribution of the liver cancer
burden, hepatitis B and hepatitis C related
cases are less prone to misclassification based
on the use of objective laboratory assessments,
in contrast to self-reported data for alcohol
use.?! For future iterations of the GBD, the
inclusion of additional aetiologies as well as
estimating the burden of cholangiocarcinoma
and hepatocellular carcinoma separately
should be considered.

Prevalence data for hepatitis B and C chronic
infections in both the general population and
high-risk groups were sparse, and methods
used to derive this varied greatly by country
and setting. Trend analyses indicated that
the prevalence of both chronic infections was
decreasing over time for almost all countries,
except for some notable exceptions with specific
contexts, such as immigration and removal of
policies that reduce drug use harm. There is a
clear need for standardised surveys and further
research into ways to take into account the
clustering of prevalence among specific risk
groups in any prevalence study. Some modelling
had been undertaken in hepatitis epidemiology,
in order to fill in the gaps when data were not
available. However, the estimates from these
models are limited both by the conceptual
structure of the models, the assumptions made,
as well as the quality of the original input data
itself, as mentioned above.

The availability and quality of current and
historical epidemiological data on the burden
of liver disease are limited but does provide
some insights into the needs for future control.
Public health policy for liver disease would,

however, be greatly supported by information
on the future trends in liver disease. This would
help with policy and resource prioritisation and
inform on the geographic and demographic
focusses of the next 20 or more years. One
method for estimating potential trends in future
incidence and prevalence of disease would be to
model the future in the upstream risk factors, as
they, along with changes in demographics and
future interventions and treatments are likely to
have the greatest impact on epidemiology.

Data on the mortality, but also the prevalence
and incidence of disease could be improved
across Europe, including standardising the rep-
orting and collecting of epidemiological data.
Developing scores to monitor and evaluate data
systems could be future work in this area.

The Modifiable Risk Factor for
Liver Disease

The available data on the determinant behav-
ioural risk factors for liver disease were
analysed from a range of sources. Information
on alcohol consumption shows geographical
variation in the patterns of cons-umption
across Europe. While consumption has decre-
ased dramatically from very high levels in
some countries, in others there have been large
increases in consumption. LLooking at alcohol
intake only in terms of total litres consumed
can only provide a part of the picture however,
and consideration must be given to the types
of alcohol (beer, wine or spirits) consumed as
well as the patterns of alcohol consumption,
in particular focusing on the extreme levels of
consumption where most of the health risks
and harms are concentrated.

Epidemiological data on NAFLD/NASH was
very limited: few deaths were recorded from
fatty liver disease, except in countries with
established obesity epidemics. Prevalence
data were not modelled for liver disease due
to excess adiposity as this was combined with
the other causes category. However, evidence
from prevalence studies of obesity in adults,
as well as knowledge about the dose-response
relationship between BMI and risk of liver
disease (NAFLD as well as liver cancer) firmly
indicate that the high (and mainly increasing)
adult and child obesity prevalence in European
countries will play an important role in the
future burden of liver disease.



When considering the impact of the modifiable,
largely behavioural risk factors for liver
disease (which include alcohol consumption,
excess adiposity, using obesity as a proxy, and
behaviours such as injection drug use), further
attention will need to be given to how these
behaviours interact and how the multi-risk
behaviour will impact on the burden of liver
disease. Another important feature of risk
factors for liver disease is that the majority
of the risk is concentrated at the extremes
of the distribution of population behaviours
(individuals who consume large amounts
of alcohol, individuals with high BMI, in
particular, morbid obesity, and hard to reach
high-risk groups for injection drug use. The
distribution and impact of these subgroups are
often difficult to assess using population-level
data, yet these are the populations most likely
to be impacted by risk reduction policies.

Policies and Interventions Aimed at
Reducing the Risk Factors for Liver
Disease

While countries have a varied picture of liver
disease, there is an increasing shift away from
viral causes to behavioural causes such as alcohol
consumption and obesity. The epidemiological
data and information on the upstream risk
factors indicate that the burden of liver disease
across Europe is likely to increase in future years.

Governments, policy makers and public
health agencies should implement established
effective interventions, which include:

— Minimum unit pricing to reduce alcohol
consumption, in particular in the heaviest
drinkers. The likely impact of this policy is
to reduce health inequalities, by reducing
harmful consumption more in those of
lower socioeconomic status

— Introduction of a 20% tax on sugar-sweet-
ened beverages to reduce obesity

— Restriction of marketing of alcohol and
unhealthy foods, coupled with food reform-
ulation to reduce the fat and sugar content
of the most harmful food commodities.

Within the medical field, further efforts can be
developed, in priority to:

— Identify the population with undiagnosed
NAFLD and Hepatitis C infection (the
“rest of the iceberg”)

— Strengthen specialised liver services, and
develop collaboration with other disciplines
(addiction, weight management, as well as
traditional infection disease specialisms)

— Promote immunisation with hepatitis B
vaccine to high-risk groups as well as
maintaining the universal neonatal vacci-
nation schedule and rolling out the treatment
of hepatitis C infection with antiretroviral,
in particular, the new class of DAAs.

While policy priorities have been identified
and can be introduced, the evidence base
could be further supported by additional
research into the field of liver disease prev-
ention. Standardised, timely, accurate and
relevant epidemiological data on diseases
and their risk factors would greatly help to
support and evaluate public health efforts.
While the effectiveness of many interventions
has been evaluated, this was often done in
narrow studies with specific contexts, which
should be expanded to other countries/
regions. In particular, data on the impact
of interventions on health inequalities,
and the cost-benefit, along with simply the
effectiveness of a policy should be evaluated.
Where long-term randomised control trials
are not feasible, this information is likely to
come from epidemiological and economic
modelling studies.
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Table 9. Sources of epidemiological data on liver disease

results from 2016 release: Global
Health Data Exchange tool

Epidemiological | Source URL / Location Notes

Measure

Mortality World Health Organization http://www.who.int/healthin- | Data on all ICD-I0 codes were
European Detailed Mortality fo/statistics/mortality_raw- | extracted from the EMDB
Database(EMDB) raw data data/en/ and recoded according to
& recommendations into nine
World Health Organization Health https://gateway.euro.who. broad liver disease categories
For All database (long-term tends) | int/en/hfa-explorer/

Prevalence Global Burden of Disease (GBD) http://ghdx.healthdata.org/ | Note, for the first time,

ghd-results-tool

compensated and
decompensated chronic liver
disease and cirrhosis were
modelled by GBD, when only
decompensated disease was
modelled in the previous
version of the GBD

Grey and published literature,
including ECDC reports and
WHO-sponsored systematic
reviews; modelled data requested
from the Polaris Observatory was
also used for comparison

Incidence of
Hepatitis B
and C

https://ecdc.europa.eu/en/
viral-hepatitis

Polaris observatory data:
The CDA Foundation. Lafay-
ette, CO: CDA Foundation,
2017

Available from http://polari-
sobservatory.org/

European Liver Transplant
Registry

Transplantation

http://www.eltr.org/

Data was requested from the
ELTR and kindle prepared by
Vincent Karam and René Adam

United Nations DESA/Population
Division World Population
Prospects 2017

Population Data

https://esa.un.org/unpd/
wpp/Download/Standard/
Population/

|. Who Mortality Coding
Methodology

The WHO Mortality Data is collected from
national vital registration systems where deaths
have been medically certified and registered
with an underlying cause, defined as “the
disease or injury which initiated the train of

morbid events leading directly to death, or
the circumstances of the accident or violence
which produced the fatal injury”, and where
these have been coded according to the
International Classification of Diseases (ICD).
The competent authorities of each Member
State transmit population data and mortality
data to the WHO for the population covered by
the death registration system — this may not be
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for the whole country, and the data are labelled
accordingly where this is the case. The WHO
states that completeness of death registration “may
be less than 100% for the specified registration
population”. Where death registration is less than
100% for the specified population, the WHO
estimates the completeness in order to calculate
death rates. The demographic techniques used to
do this are unclear.

Where the death registration system does not
cover the national population, the coverage is
calculated as the total deaths reported divided
by the total estimated deaths in the national
population, in the same year.

The WHO also validates estimated deaths
by cause taking into account that different
countries may use different coding practices,
particularly when it comes to poorly-defined
conditions and unknown causes. It is not clear
how this estimation is done, but they do state
that if deaths are coded with non-official codes
then they are replaced with the official code
that is deemed most appropriate.

2. Recoding Raw Mortality
Data

In order to better represent the aetiology of
liver disease mortality, ICD-10 four-digit codes
were recoded into nine liver disease categories,
as shown in Table 10. ICD-10 definitions were
obtained from the International Statistical
Classification of Diseases and Related Health
Problems 10th Revision http://apps.who.int/
classifications/icd10/browse/2010/en#/E11.
It was not possible to use the WHO mortality
data recorded with ICD-9 as this was only
available in the basic tabulation form, with no
raw ICD-9 four-digit data downloadable.

Raw data on deaths by age, sex and cause
(ICD-10 code) were merged to historical UN
population data by age group and sex to obtain
mortality rates per 100,000 population. Deaths,
potential years of life lost (PYLL) and potential
working years of life lost (PWYLL) rates per
100,000 were calculated using country, year,
age and sex-specific population estimates.

Table 10. Recoding mapping for liver disease ICD-10 codes

Mortality Recode  ICD-10 4-Digit ICD-10 Definition
Category Code
Viral Hepatitis BI15.0-BI9.9 BI15-BI9 Viral hepatitis
Cancer C22.0-C22.9 C22 Malignant neoplasm of liver and intrahepatic bile ducts
Alcoholic K70.0-K70.9 K70 Alcoholic liver disease
Auto Immune K73.0-K73.9 K73 Chronic hepatitis, not elsewhere classified
K74.3 K74.3 Primary biliary cirrhosis
K74.5 K74.5 Biliary cirrhosis, unspecified
K75.3-K75.4 K75.3 Granulomatous hepatitis, not elsewhere classified ;
K75.4 Autoimmune hepatitis
Metabolic E83.0 E83.0 Disorders of copper metabolism
E83.I E83.I Disorders of iron metabolism
NAFLD/NASH K75.8 K75.8 Other specified inflammatory liver diseases
K76.0 K76.0 Fatty (change of) liver, not elsewhere classified
Miscellaneous K71.0-K71.9 K71 Toxic liver disease
K74.4 K74.4 Secondary biliary cirrhosis
K75.0-K75.2 K75.0 Abscess of liver; K75.I Phlebitis of portal vein ;
K75.2 Nonspecific reactive hepatitis
K76.1-K76.5 K76.1 Chronic passive congestion of liver; K76.2 Central haemorrhagic necrosis
of liver; K76.3 Infarction of liver; K76.4 Peliosis hepatitis; K76.5 Hepatic
veno-occlusive disease
K76.8 K76.8 Other specified diseases of liver

K77.0-K77.9

K77 Liver disorders in diseases classified elsewhere




Unknown K72.0-K72.9

K72.0 Acute and subacute hepatic failure; K72.1 Chronic hepatic failure;

K72.9 Hepatic failure, unspecified

K74.6 K74.6 Other and unspecified cirrhosis of liver
K76.6-K76.7 K76.6 Portal hypertension ; K76.7 Hepatorenal syndrome
K74.0-K74.2 K74.0 Hepatic fibrosis; K74. Hepatic sclerosis ;
K74.2 Hepatic fibrosis with hepatic sclerosis
K75.9 K75.9 Inflammatory liver disease, unspecified
K76.9 K76.9 Liver disease, unspecified
185.0-185.9 185 Oesophageal varices
181;182.0 181 Portal vein thrombosis; 182.0 Budd-Chiari syndrome
198.2-198.3, 198.2 Oesophageal varices without bleeding in diseases classified elsewhere;
168.4 198.3 Oesophageal varices with bleeding in diseases classified elsewhere

3. Calculation of PYLL and
PWYLL from Mortality Data

Total deaths in each sex and five-year age
group were converted to PYLL by multiplying
by the difference between the midpoint of the
age group and the life expectancy of 75 years,
according to the methods from WHO Deaths
above the age of 75 years did therefore not
contribute to PYLL. The same principle was
applied when calculating PWYLL.: all deaths
before the age of 15 years represented a full
50 years of working life lost; from 15 onwards,
the total potential working years of life lost
were represented by the difference between the
midpoint of the age group and 64 years. Beyond
64 years, deaths did not contribute to total
PWYLL. Example: 1 death in a person in the
age group 45-49 years would lead to 75 - 47.5
= 27.5 PYLL and to 64-47.5=16.5 PWYLL.

4. Age-Standardisation
of Mortality Data for Both
Genders

Death counts were available by sex and
five year age bands. An aggregate ‘all ages’
variable was created for each sex and for both
genders combined. In order to allow more
precise comparisons of death rates between
countries, however, mortality data for both
genders were age-standardised using the World
Health Organization’s (WHO) new World
Standard Population, http://www.who.int/
healthinfo/paper31.pdf and http://apps.who.
int/healthinfo/statistics/mortality/whodpms/

definitions/pop.htm As in the WHO’s own
methodology for estimation of mortality rates,
no adjustment is made to the mortality data
based on the coverage.

5. Calculation of Rates

Mortality, PYLL and PWYLL rates per 100,000
population were calculated using country, year,
age and sex-specific population estimates from
the UN Population Division.

6. GBD Data

The GBD study describes mortality and morb-
idity trends from major diseases, injuries and
risk factors to health at global, national and
regional levels from 1990 to the present,
allowing comparisons across populations and
over time. Data on cirrhosis of the liver and
other chronic liver diseases and liver cancer
were downloaded from the GBD Results tool,
for 1990 to 2016. For the first time in 2016,
GBD added the MarketScan database to the
input data when modelling prevalence and
modelled compensated cirrhosis for the first
time. GBD models decompensated cirrhosis,
defined by cirrhosis (or a closely related
diagnosis code) as the primary diagnosis in
hospital data and total cirrhosis (compensated
plus decompensated) when cirrhosis is a
secondary diagnosis in hospital data. This
includes ICD1-0 codes K70-K77,185, P78.81.

Cases were attributed to hepatitis B, hepatitis
C, alcohol, and other causes, which include
remaining aetiologies like liver flukes, NASH,
and aflatoxins. To estimate proportions for all
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locations, by sex, and over time, models were
generated using DisMod-MR 2.1, a Bayesian
meta-regression model. Liver cancer mortality
estimates were split into aetiologies using the
modelled proportions

For further information, see page 330 to 333
of the supplementary appendix 1 of the GBD

7. Literature Review Protocol

A comprehensive review of the published and
grey literature was performed, according to the
following protocol: Peer-reviewed literature
sources searched included PubMed: reviews
and meta-analyses articles. The grey literature
sources searched include Google and national

2016 Capstone paper.?*°

public health websites.

Table 11. Example of the search strategy used:

Disease Terms

Epidemiological
Terms

Countries

Liver disease
Liver disorder
Liver dysfunction
Hepatic disease
Hepatic disorder
Hepatic
dysfunction

Incidence OR
prevalence
Data OR
epidemiology
OR statistic*
Statistics and
numerical data

Austria* OR Belg* OR Bulgari* OR Croati* OR Cypr* OR Czec* OR Denmark OR
Danish OR Estoni* OR Finland OR Finnish OR France OR French OR German*
OR Greece OR Greek OR Hungar* OR Ireland OR Irish OR Ital* OR Latvia* OR
Lithuani* OR Luxembour* OR Malta OR Maltese OR Netherlands OR Dutch OR
Poland OR Polish OR Portug* OR Romani* OR Slovaki* OR Sloveni* OR Spain
OR Spanish OR Swed* OR United Kingdom OR United Kingdom OR Engl* OR
Wales OR Welsh OR Scotland OR Scottish OR Northern Ireland OR Uzbekistan

(Topic)

OR Russia OR Kazakhstan OR Norw* OR Iceland*

And regional terms where possible, e.g. Eastern Europe, Europe, EEA, Balkans etc.

Eligibility criteria included reviews presenting
relevant mortality, prevalence, incidence
survival and years of life lost data for Liver
conditions and outcomes listed below in the
general population (no age restrictions) for
any of the 35 HEPAHEALTH countries. Data
eligible for inclusion should be presented in
rates per 100,000 or provides data to enable
conversion to rate per 100,000. (I.e. both
numerator and denominator are reported
together, other rates are reported such as per
1000). No language restrictions were applied
(translation of non-English publications will
be performed where possible; any exclusions
will be documented). Mortality data sources
were included if they presented up to 30 years
historical data, while for other metrics, data was
included on the last 10 years of data available.
Data presented disaggregated by sex, age,
and other socioeconomic data if available, in
particular for the latest available data point (as
this will be used in the later modelling project).

Literature was excluded if they provided data
on conditions with generally short-term/acute

with good recovery rates, or are relatively rare
compared to the included conditions, such as
pregnancy-related liver disease as acute liver
diseases, gallstones, drug-induced acute liver
damage

Measures such as QALYs, EQ-5D or other
utility values were not be extracted, but their
presence within a database or journal article
was noted in the mapping and data extraction
documents. Hospital-based measures, such as
inpatient stays due to liver problems and the
number of bed days used were also excluded
due to time constraints. Data based on special
groups within a population, e.g. injection drug
users, were not included in the data extraction.

Included literature was graded according to
the GRADE approach.

Data extraction was performed using a form in
MS Excel, using the following header list:



Table 12. Data extraction header list

Reference ID Liver disease outcome Age group
URL Aetiology category Sex
Author Year data collected Ethnicity

Year of publication

Sampling approach

Statistical analysis method

Region Secondary data analysis Epidemiological measure
Country Original data source if secondary Metric/unit
Urban/Rural Sample size Key results

General population
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0. European Liver Transplant Registry Data

Eu%\ @

All Europe : Adults Overall : Evolution of Primary Disease Leading to Liver Transplantation in Europe
N=119,512

(%)
100

20

10

Main Disease Acute hepatic failure : 8212 m Cancers : 22357 m Cholestatic-Cong disease : 6652
w Cirrhasis - 72066 m Metabolic disease : 5355 m Other disease : 4870

Figure 81. Evolution of Primary Disease Leading to Liver Transplantation
in Europe (1968-2017)
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Table 13. Sources of liver disease risk factor data

Risk Factor | Source URL / Location Notes
Alcohol World Health https://gateway.euro.
Organisation Health who.int/en/hfa-explorer/
for All database
Diabetes International Diabetes | http://www.diabetesat- Data provided combines Type | and type 2 diabetes,
Federation (IDF) las.org/resources/previ- | as recommended by personal communication with
Diabetes Atlas 2000, | ous-editions.html members of IDF, 90% of the total diabetes prevalence
2003, 2007, 2010, Personal communication | was used to represent type 2 diabetes alone. In 20ll, the
20I1, 2013, 2015 with IDF diabetes Atlas IDF revised the methodology for generating estimates
team to obtain age- of diabetes prevalence. Drawing on expert opinion in a
specific diabetes data systematic, explicit, and adaptable way to select data
for 2007 onwards sources, the new methods preferentially select data
sources that are nationally representative over non-
national data, use pooled sources only if high-quality
data was insufficient and studies conducted using the
2-hour oral glucose tolerance test were preferentially
selected based on the judgment of the expert panel.
The new methods are a departure from the previous IDF
methodology that did not apply a weighting to included
data sources and are therefore more susceptible to bias.
Injecting European Monitoring | http://www.emcdda.
drug use Centre for Drugs europa.eu/edr2017_en
and Drug Addiction
(2017) European Drug
Report 2015: trends
and Development;
Publication Office of
the European Union,
Luxembourg
Obesity EHIS data for 2014. United Kingdom data used England data as proxy. EHIS

And country-specific
sources, see table
below

2014 used to represent the most recent year of data

- when country=specific data was available for 2014
(e.g. Estonia, Finland, Romania, the United Kingdom
and Russia), EHIS data was not included. Personal
communication data was used in the plots and graphs
produced but were not provided as part

of the databases created for the project.

Table 14. Obesity prevalence sources from self-reported national samples

Country Study Name Reference Data Sample Age
(* measured; ** both measured and self-reported; Years Size Groups
personal communications in italics) (years)

M F

Austria Health Statistics Austria, 2002 1999 3368 3624 15-100
Schwarz, Abdominal Obesity and Cardiometabolic Risk 2006 528 526 30-74
Factors in Austria, 2007
Klimont et al, Osterreichische Gesundheitsbefragung, 2007 2914 3203 20-100
2006/2007

Belgium Belgian Health Interview Survey, 1997 1997 3934 4137 15-100
Belgian Health Interview Survey, 200l 200l 4582 4809 15-100
Belgian Health Interview Survey, 2004 2004 4836 5483 15-100
Belgian Health Interview Survey, 2008 2008 4093 4738 15-100
Belgian Health Interview Survey, 2013 2013 4111 4515 18-75+




Bulgaria WHO; Survey of the Health Status of the Population 200l 8008 25-74
WHO; Petrova et al 2006 2004 515 516 25-74
National behavioural risk factor survey among population 2007 - 25-74
aged 25-64, 2007 (CINDI)
Eurostat database: Health Interview Survey 2008 Bulgaria 2008 5664 25-84
International Social Survey Programme: Health and 2011 422 58I 20+
Health Care - ISSP 20I1 *
Croatia WHO; Budak, 2003 * 1998 1967 2982 0-100
(1997-
1999)
WHO; Croatian Adult Health Survey * 2003 2878 6162 18+
International Social Survey Programme: Health and 20I1 575 635 20+
Health Care - ISSP 20I11*
Cyprus Statistical Service Cyprus, personal communication 2003 267866 284397 15-100
Statistical Service Cyprus, personal communication 2008 277077 300761 15-100
The Czech WHO; Sample Survey of the Health Status of the Czech 1993 734 833 20-74
Republic Population HIS CR 1993
WHO; Sample Survey of the Health Status of the Czech 1996 103l 1123 20-74
Population 1996
WHO; Sample Survey of the Health Status of the Czech 1999 1603 1760 20-74
Population HIS 1999
WHO; Sample Survey of the Health Status of the Czech 2002 1142 1284 20-74
Population HIS 2002
Eurostat database: European Health Interview Survey 2008 940 1015 20-74
2008 Czech Republic
Denmark SUSY 2000, National Institute of Public Health 2000 8126 8275 16-100
Ekholm et al, Health and mortality survey Denmark, 2005 2006 7046 744| 16-100
SUSY 2010, National Institute of Public Health 2010 79347 92873 16-100
Estonia Unpublished data obtained from Mare Tekkel 1998 561 743 16-64
Kasmel et al. Health behaviour among Estonian adult 2000 547 790 16-64
population, spring 2000
Kasmel et al. Health behaviour among Estonian adult 2002 542 779 16-64
population, spring 2002
Tervise Arengu Instituut, Health behaviour among 2004 1299 1743 16-64
Estonian adult population
Tekkel et al. Health Behavior among Estonian Adult 2006 12 1706 16-64
Population, 2006
Tekkel et al. Health Behavior among Estonian Adult 2008 1248 1702 16-64
Population, 2008
Tekkel and Veideman, Health Behaviour among 2010 1227 1760 16-64
Estonian Adult Population 2010
Tekkel and Veideman, Health Behaviour among 2012 1235 2916 16-64
Estonian Adult Population 2012
Tekkel and Veideman, Health Behaviour among 2014 1013 1525 16-64
Estonian Adult Population 2014
Finland WHO; Raitarki et al, Distribution and determinants of 200l 1026 1193 20-39
serum high-sensitive C-reactive protein
WHO; Helakorpi et al, Health behaviour among Finnish 2002 1462 1757 15-64
adult population, 2002
WHO; Helakorpi et al, Health behaviour among Finnish 2003 1516 1819 15-64
adult population, 2003
WHO; Helakorpi et al, Health behaviour among Finnish 2004 1520 1805 15-64
adult population, 2004
WHO; Helakorpi et al, Health behaviour among Finnish 2005 1500 1727 15-64
adult population, 2005
WHO; Helakorpi et al, Health behaviour among Finnish 2006 1450 1761 15-64

adult population, 2006
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WHO; Helakorpi et al, Health behaviour among Finnish 2007 1397 1789 15-64
adult population, 2007
WHO; Helakorpi et al, Health behaviour among Finnish 2008 1346 1776 15-64
adult population, 2008
Helakorpi et al, Health behaviour among Finnish adult 2009 1240 1620 15-64
population, 2009
Helakorpi et al, Health behaviour among Finnish adult 2010 1221 1539 15-64
population, 2010
Helakorpi et al, Health behaviour among Finnish adult 2011 118l 1565 15-64
population, 20I|
Helakorpi et al, Health behaviour among Finnish adult 2012 1093 1456 15-64
population, 2012
Helakorpi et al, Health behaviour among Finnish adult 2013 1080 1411 15-64
population, 2013
Helakorpi et al, Health behaviour among Finnish adult 2014 1109 1469 15-64
population, 2014

France Maillard et al, Trends in the prevalence of obesity in the 1992 7250 7856 18-100
French adult population, 1999
Enquéte épidémiologique nationale sur le surpoids et 1997 - - 18-100
I'obésité, Roche 2009
Enquéte épidémiologique nationale sur le surpoids et 2000 - - 18-100
l'obésité, Roche 2009
Enquéte épidémiologique nationale sur le surpoids et 2003 25770 18-100
I'obésité, Roche 2009
Enquéte épidémiologique nationale sur le surpoids et 2006 - - 18-100
l'obésité, Roche 2009
Enquéte épidémiologique nationale sur le surpoids et 2009 - - 18-100
I'obésité, Roche 2009
Enquéte épidémiologique nationale sur le surpoids et 2012 12214 13500 18-100
I'obésité, Roche 2012

Germany WHO; Hoffmester et al, National trends in risk factors 1991 2556 2715 25-69
for CVD in Germany, 1994*
Microzensus 1999, Federal Statistics Office, personal 1999 24513 25765 18-100
communication
Microzensus 2003, Federal Statistics Office, personal 2003 24222 25235 18-100
communication
Microzensus 2005, Federal Statistics Office, personal 2005 25873 26654 18-100
communication
Nationale Verzehrs Studie Il 2008, personal communication 2008 67 7090 18-80
Microzensus 2009, Federal Statistics Office, personal 2009 25112 25560 18-100
communication
German Health Interview and Examination Survey for 2008 3790 4198 18-79
Adults (DEGS) “Studie zur Gesundheit Erwachsener in /2012
Deutschland” *
Microzensus 2013, Health Questions Federal Statistics 2013 23508 23589 18-75+
Office

Greece Survey on Income and Living Conditions, Hellenic 1998 4659710 5133801 15-100
Statistical Authority, personal communication
Survey on Income and Living Conditions, Hellenic 1999 4428897 4912742 15-100
Statistical Authority, personal communication
Survey on Income and Living Conditions, Hellenic 2000 4398975 4831754 15-100
Statistical Authority, personal communication
Survey on Income and Living Conditions, Hellenic 200l 4360600 4867626 15-100
Statistical Authority, personal communication
WHO; Kapantais et al, 2004 2003 8234 9107 20-69
Hellas Health | Survey Personal communication Filippo 2006 459 506 18+
Fillipidis
Hellas Health Il Survey Personal communication Filippo 2008 683 763 18+
Fillipidis
Survey on Income and Living Conditions, Hellenic 2009 4369422 4618038 15-100

Statistical Authority, personal communication




Hellas Health Ill Survey, Personal communication 2010 492 487 18+
Filippo Fillipidis
Hungary WHO: Boros et al. National Health Interview Survey 2003 2003 2214 2741 25-64
Eurostat database: Health Interview Survey 2008 Hungary 2009 505I 25-64
Iceland Personal communication E. Gisladottir 1990 557 577 15-80
Personal communication E. Gisladottir 2002 591 656 18-79
Personal communication E. Gisladottir 2007 2670 2995 18-79
Personal communication E. Gisladottir 2010 621 640 18-79
Survey of Icelandic Diet 2010/20lI 2010/2011 625 646 18-80
Ireland North/South Ireland Food Consumption Survey (NSIFCS) 1998 2688 3074 18-64
Survey of Lifestyle, Attitudes and Nutrition in Ireland 2002 2164 3149 18-100
(SLAN)
Survey of Lifestyle, Attitudes and Nutrition in Ireland 2007 942 1224 18-100
(SLAN) *
Growing Up in Ireland (GUI)* 2008 676l 7799 18-100
Combined NANS and GUI data* 2009 8389 8415 18-100
North/South Ireland Food Consumption Survey (NSIFCS)* 2010 361 375 18-100
National Adult Nutrition Survey 20I1* 20I1 740 760 18-90
(2008
/2010)
Italy Calza et al, Obesity and prevalence of chronic diseases, 2000 55303 59716 18-100
personal communication
WHO; Istituto Nazionale Di Statistica. Stili di vita e 2002 21851 23738 18-100
condizioni di salute, 2004
WHO; Istituto Nazionale Di Statistica. Stili di vita e 2003 21233 23151 18-100
condizioni di salute, 2004
WHO; Gallus et al, Overweight and obesity in Italian 2004 1407 1525 18-100
adults, 2004
WHO; Istituto Nazionale Di Statistica. Health conditions 2005 19384 21165 18-100
and risk factors, 2007
Istituto Nazionale Di Statistica . La vita quotidiana nel 2006 19378 21169 18-100
2006, personal communication
Istat database, personal communication 2007 19187 20822 25-100
Istat database, personal communication 2008 23522 25437 18-100
Istat database, personal communication 2009 23689 25592 18-100
Istat database, personal communication 2010 1915l 21060 25-100
Istat database “Aspetti della viota quotidiana” Anno 2013 2013 50000
Kazakhstan WHO: Demographic and Health Survey* 1999 - 2238 15-49
Personal communication B. Roberts 2001 802 986 18-60+
Personal communication B. Roberts 2010 85I 939 18-60+
Personal communication S. Tazhybayev* 2012 1299 2430 15-65+
Latvia Pudule et al. Health behaviour among Latvian adult 2002 856 1091 15-64
population, 2002
Unpublished data obtained from Dace Krievkalne 2003 3189 3647 20-74
Pudule et al. Health behaviour among Latvian adult 2004 742 1014 15-74
population, 2004
Pudule et al. Health behaviour among Latvian adult 2006 665 873 15-74
population, 2006
Eurostat database: European Health Interview Survey 2008 2867 3591 18-94
2008 Latvia
Centre for Disease Prevention and Control 2012 1340 1631 15-64
Lithuania WHO; Grabauskas et al, 2000 2000 989 1183 20-64
Grabauskas et al. Lithuanian health behaviour monitoring, 2002 1650 1027 20-64

2002
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Grabauskas et al. Health Behaviour among Lithuanian 2004 757 1009 20-64
adult population, 2004
Unpublished data obtained from Sigita Maciuikiené 2005 3801 5707 15-100
Grabauskas et al. Health Behaviour among Lithuanian 2006 704 1001 20-64
Adult Population, 2006
Grabauskas et al, Health Behaviour among Lithuanian 2008 715 994 20-64
Adult Population, 2008
Grabauskas et al, Health Behaviour among Lithuanian 2010 578 1359 20-64
Adult Population, 2010
V. Kriaucioniene et al., The prevalence and trends of 2012 716 1064 20-64
overweight and obesity among Lithuanian adults,
1994-2012, 2012
Luxembourg  Tchicaya and Lorentz, Vivre au Luxembourg, 2010 1995 - - 16-64
Tchicaya and Lorentz, Vivre au Luxembourg, 2010 2005 - - 16-64
Tchicaya and Lorentz, Vivre au Luxembourg, 2010 2008 - - 16-64
Malta WHO; Asciak et al, The first national health interview 2002 1844 2022 16-100
survey, 2003
National Health Survey 2007, personal communication 2007 151898 161082 18-65
Eurostat database: European Health Interview Survey 2008 - - 18-100
2008 Malta
The Netherlands Central Bureau voor de Statistiek 2000 - - 16-100
Netherlands \ otherlands Central Bureau voor de Statistiek 200l - - 16-100
Netherlands Central Bureau voor de Statistiek 2002 - - 16-100
Netherlands Central Bureau voor de Statistiek 2003 - - 16-100
Netherlands Central Bureau voor de Statistiek 2004 - - 16-100
Netherlands Central Bureau voor de Statistiek 2005 - - 16-100
Netherlands Central Bureau voor de Statistiek 2006 - - 16-100
Netherlands Central Bureau voor de Statistiek 2007 - - 16-100
Netherlands Central Bureau voor de Statistiek 2008 - - 16-100
Netherlands Central Bureau voor de Statistiek 2009 - - 16-100
Netherlands Central Bureau voor de Statistiek 2010 - - 16-100
Netherlands Central Bureau voor de Statistiek 2011 - - 16-100
Netherlands Central Bureau voor de Statistiek 2012 - - 16 -»75
Netherlands Central Bureau voor de Statistiek 2013 - - 17 -»75
Norway WHO: Johansson et al, 1998 1994 1461 1559 16-100
Health Interview Survey 1998 3456 3669 16-100
Health Interview Survey 2002 3410 3417 16-100
WHO: Hougen HC, 2006 2005 3401 3365 16-100
WHO: Wilhelmsen, 2009 2008 3172 3293 16-100
Norwegian Institute of Public Health, 2012 2012 2174 2063 18-64
Poland Eurostat database: National Health Interview Survey 1996 3137 9411 15-100
for Poland
Szponar et al. Household food consumption and 2001 1949 - 19-100
anthropometric survey, 2003**
Statistical Office Poland, personal communication 2004 19335 19446 15-70
Statistical Office Poland, personal communication 2009 11932 14673 15-70
Portugal Marques-Vidal et al, Ten-year trends in overweight and 1996 38504 18-75
obesity 1995-2005; 201l
Marques-Vidal et al, Ten-year trends in overweight and 1999 38688 18-75
obesity 1995-2005; 20II
WHO; Carmo et al, Overweight and obesity in Portugal, 2004 8116 18-64
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Marques-Vidal et al, Ten-year trends in overweight and 2006 25348 18-75
obesity 1995-2005; 20|
Luis B. Sardinha et al., Prevalence of Overweight, 2009 3961 5484 18->75
Obesity, and Abdominal Obesity in a Representative
Sample of Portuguese Adults, 2012

Romania Eurostat database: National Health Interview Survey 2000 21200 15-100
2002 Romania
Eurostat database: European Health Interview Survey 2008 18172 18-100
2008 Romania
Corina Aurelia Zugravu - Research Gate, Not published 2014 71 737 18->65
research

Russia Russia Longitudinal Monitoring Survey, University of 2000 3497 4719 20-80+
North Carolina, 20II
Russia Longitudinal Monitoring Survey, University of 200l 3859 5328 20-80+
North Carolina, 20II
Russia Longitudinal Monitoring Survey, University of 2002 4034 5484 20-80+
North Carolina, 20II
Russia Longitudinal Monitoring Survey, University of 2003 4089 5570 20-80+
North Carolina, 20II
Russia Longitudinal Monitoring Survey, University of 2004 4113 5593 20-80+
North Carolina, 20II
Russia Longitudinal Monitoring Survey, University of 2005 3997 5436 20-80+
North Carolina, 20II
Russia Longitudinal Monitoring Survey, University of 2006 4969 6609 20-80+
North Carolina, 20II
Russia Longitudinal Monitoring Survey, University of 2007 4950 6587 20-80+
North Carolina, 20II
Russia Longitudinal Monitoring Survey, University of 2008 4693 6402 20-80+
North Carolina, 20II
Russia Longitudinal Monitoring Survey, University of 2009 4708 6427 20-80+
North Carolina, 20II
Russia Longitudinal Monitoring Survey, University of 2010 1140 1658 20-80+
North Carolina, 2012
Russia Longitudinal Monitoring Survey, University of 2011 7554 1545 20-80+
North Carolina, 2013
Russia Longitudinal Monitoring Survey, University of 2012 14936 20500 20-80+
North Carolina, 2014
Russia Longitudinal Monitoring Survey, University of 2013 14225 19501 20-80+
North Carolina, 2015

Serbia Grujic et al, 2002* 2000 4458 4974 20-100
Relationship between adult stature, BMI and WHR in Backa 2002- 1965 2539 20-100
and Banat, Pavlica et al, 2009.* 2006
Body Height and Weight in Adult population in Srem, Banat. 2004 919 870 20>40
Tatjana Pavlica, Verica Bozi¢-Krsti¢, Rada Raki¢
Faculty for Sciences, Department for Biology and Ecology*

Slovakia Eurostat database: National Health Interview Survey 2002 1569 - 15-64
2002 Slovakia
Annual Health Report, Slovak Public Health Authority, 2006 1393 1443 15-65
personal communication
Eurostat database: European Health Interview Survey 2009 1457 1423 15-65
2008 Slovakia
Annual Health Report, Slovak Public Health Authority, 2010 1437 1438 15-65
personal communication

Slovenia Eurostat database: National Health Interview Survey 200l 1097 15-100
2002 Slovenia
Eurostat database: European Health Interview Survey 2007 2118 18-100
2008 Slovenia

Spain National Statistics Institute online database, National 2003 16296 17248 18-100

Health Survey 2003

161



162

National Statistics Institute online database, National 2006 16911 16478 18-100
Health Survey 2006
National Statistics Institute online database, National 2009 17558 17718 18-100
Health Survey 2009

Sweden WHO; Swedish Survey of Living Conditions 1999 5587 5762 16-84
WHO; Swedish Survey of Living Conditions 2001 5515 5838 16-84
Statistics Sweden, personal communication 2004 2742 2849 16-84
Statistics Sweden, personal communication 2008 18 - 16-84
WHO; Enkatundersoknin 2009, Det nationella urvalet 2009 4570 5604 16-84
Statistics Sweden, personal communication 2011 2633 2914 16-100
Statistics Sweden, personal communication 2012- 993l 9765 16->85

2013

Switzerland WHO: Enquete Suisse sur la Sante 2003 1992 6749 8150 15-100
WHO: Enquete Suisse sur la Sante 2003 1997 6716 7105 15-100
WHO: Enquete Suisse sur la Sante 2003 2002 8843 10629 15-100
WHO: Enquete Suisse sur la Sante 2009 2007 8339 10134 15-100
Swiss Statistics 2012 3350658 3487610 15->75

England (as Health Survey for England* 2003 6519 6570 16-100

fh':’:’jm‘;‘: Health Survey for England* 2004 2772 2812 16-100

Kingdom) Health Survey for England* 2005 3144 3184 16-100
Health Survey for England* 2006 6014 6074 16-100
Health Survey for England* 2007 3008 2983 16-100
Health Survey for England* 2008 6385 6450 16-100
Health Survey for England* 2009 2055 2045 16-100
Health Survey for England* 2010 3563 3523 16-100
Health Survey for England 2011 3478 3530 16-100
Health Survey for England* 2012 3475 3495 16-100
Health Survey for England* 2013 3688 3763 16-100
Health Survey for England* 2014 - - 16-100

Uzbekistan WHO: Demographic and Health Survey* 1996 - 4038 15-49
Demographic and Health Survey* 2002 2058 4967 15-65
Estimated from GBD mean data? 2008 - - -

. Literature Review Protocol

A comprehensive review of the published and
grey literature was performed, according to the
following protocol: To review the prevalence of
risk factors for liver disease (alcohol consum-
ption, obesity, viral hepatitis and health
inequalities) and their strength of association
with different liver disease types and mortality.

Peer-reviewed literature sources included
PubMed: reviews and meta-analyses articles.
For grey literature sources Google, national
public health websites were searched. Sources
included reviews, meta-analyses, comparative
studies and evaluation studies and surveillance
studies. Inclusion criteria included an up to

date effect estimate for the relationship between
determinants/ risk factors and liver disease,
for any of the 35 HEPAHEALTH countries
prevalence of the determinant/risk factor, by
age/sex group and for as many years as possible.
Determinants of interest were extracted age
and sex and socio-economic status (where
possible), in the general or clinical populations,
with no age restrictions. Alcohol consumption,
the prevalence of obesity by WHO cut-offs,
incidence and prevalence of viral hepatitis (B
and C) infection (to supplement any data from
Part 1. The current and historical burden of
liver disease in Europe) were collected.

Data eligible for inclusion should be presented
in Relative risk ratio (RR), Odds ratio (OR),



Hazard ratio (HR) with associated confidence
interval/uncertainty estimates for effect estimates
and Prevalence (rate per 100,000) or percentage
population with relevant denominator infor-
mation. No language restrictions were applied
(translation of non-English publications will be
performed where possible; any exclusions will be
documented). Data since 2005 or overlapping
with 2005 were extracted for risk factor preva-
lence and effect-estimates for non-mortality
related liver disease. Studies with liver mortality
as an outcome are allowable from 1995.Data
presented disaggregated by sex, age, and other
socioeconomic data if available, in particular for
the latest available data point (as this will be used
in the later modelling project).

Table 15. Data extraction header list

Literature was excluded if they provided data
on conditions with generally short-term/acute
with good recovery rates, or are relatively rare
compared to the included conditions, such as
pregnancy-related liver disease as acute, gall-
stones, drug-induced acute liver damage, and
if they focussed on non-modifiable risk factors
including genetic and autoimmune factors.

Included literature was graded according to
the NICE checklist review will be used to rate
the quality of data from reviews

Data extraction was performed using a form in
MS Excel, using the following header list:

Reference ID

Determinant category (i.e. BMI; alcohol; viral hep, other)

Statistical analysis method

URL

Result type (Effect/association estimate; prevalence data)

Metric/unit

Author Year data collected

Key results

Year of publication

Study type (cohort, cross-sectional)

Region Sample size
Country Age group
Urban/Rural Sex

Population represented Ethnicity/ SES

(national; subnational, other)
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Qualitative Expert
Interview

Rationale

Expert testimony and qualitative analysis are
useful for enriching our understanding of how
and why liver disease mortality has changed
over time and the limitations of measurements
and data across Europe. This qualitative
study supplements part one and two of the
HEPAHEALTH project.

This study used thematic framework analyses
to extract underlying themes from in-depth
interviews on the determinants of liver disease
and changes in morbidity and mortality over time.

Methods

Participant Information and
Recruitment

Interviews were carried out with medical prof-
essionals, patient organisations, public health
specialists, epidemiologists, public health and
clinical data analysts and EASL contacts.

Known experts were identified and invited to
take part in qualitative interviews via email.
Interviews were carried out until thematic
saturation was reached. In total, seven experts
from a range of European countries/disciplines
were interviewed. All interviews were conducted
in English and interviewees were anonymised
with an ID from 1 to 7. Participant information
was held on a password-protected computer.

Participants were asked to read a participant
information sheet and complete a consent form
ahead of the interview. They were informed that
they could withdraw from the study at any time.
All people who expressed an interest in being
interviewed consented to take part. All interviews
were recorded and transcribed verbatim.

In order to supplement these interviews, two
focus groups with seven additional liver disease
experts were conducted. The questions from
the interview topic guide were split between
the two groups of three and four respondents.
While the focus groups were not recorded
or transcribed verbatim, their responses and
themes were incorporated by the researchers
familiar with both the in-depth interviews and
the focus groups.

Topic Guide

Following the literature reviews and discussions
with the steering team, a standard topic guide
was developed and is summarised in Table
14. From this, a semi-structured interview
was conducted. Priority was given to asking
the most open and neutral questions possible.
Participants were given some background to
the HEPAHEALTH project and told that the
purpose of the interview was to gain a deeper
understanding of the determinants of liver
disease mortality across their country/region
and Europe. The guide was used flexibly and
prompts were used as necessary. One pilot
interview was carried out to approximate
interview length and ensure that the topic
guide was understood.
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Table 16: Interview topic guide used for the semi-structured interviews

I. Can you tell me about your work in liver disease?

(prompts: how long have you been working in liver disease? What roles? Which contexts/countries/regions?)

2. Can you talk a little bit about how liver disease has changed in your country/region over time?

@

How general is this to your region?

(prompt: how does it compare to neighbouring countries)

What do you think are the main barriers to good liver health/risk factors for liver health in your country?

What factors could improve liver health/liver disease outcomes in your country?

What would you prioritise in terms of liver disease prevention and treatment in your country? Why?

N|lo o s

Why do you think this is?

Are any population groups in your country affected more than others by different types of liver disease?

©

How do you see the future of liver disease in your country?

9. Canyou talk a little about liver disease surveillance data in your country?

Prompts if further details required:

What are the gaps in data?

®o00o

a. Describe other metrics not mentioned e.g. incidence, prevalence, costs, survival

What are strengths/weaknesses of the data?
Can you describe the data quality in your region/country?
Request that they complete the online survey, to be emailed to them

Analysis

All interview data were checked for accuracy by
re-listening to the recording while reading the
transcript. Thematic framework analysis was
undertaken to categorise experts’ perceptions into
themes and sub-themes.?*! Refinement of codes
and themes occurred throughout the analytic
process. Thematic analysis is a useful way of
managing, ordering and filtering large amounts
of interview data. The thematic analysis stages
set out by Pope et al. (2000) were followed.?*

1. Familiarisation with transcripts.

2. Identification of a thematic framework: Using
Nvivo software, an initial set of nodes was
created to reflect the themes and subthemes
set out in the topic guide.

3. Assignment of text to the most appropriate
node or nodes (‘indexing’). This included the
addition of further nodes to the framework to
include emerging themes/sub-themes. Text

was coded more than once if it conveyed
more than one meaning, and coded extracts
included in as many different themes as was
relevant. Two researchers independently
coded each transcript. To check the validity
of the themes, and coding consistency, the
percentage agreement and disagreement
between the two researchers were calculated.
Coding disagreements >15% (or >10%
if the second researcher had coded 0%
for a particular node) were discussed and
resolved. This helped ensure consensus in our
interpretation of the data.

Summarising opinions and experiences un-
der each theme or sub-theme (‘charting’).

Assessment of the consistency of responses
and identification of discrepant responses
(and possible reasons for discrepancies).
Links between themes were assessed to
reveal patterns within the data and to guide
the interpretation of narrative accounts
(‘mapping and interpretation’).
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Figure 83. The hundred most common
words from all HEPAHEALTH
qualitative interviews

The 100 most common words from the
HEPAHEALTH interviews are shown in Figure
83 and illustrate that most interviewees focused
on the morbidity and mortality of viral hepatitis
and alcoholic liver disease. One thing to note
is that the word change is quite prominent,
and throughout the interviews, experts were
calling for a change in the way that liver disease
is diagnosed, treated and considered by the
healthcare system and the way liver disease is
communicated to the public. It was suggested
that this type of change was the future of
reducing the burden of liver disease. Figure 83

also illustrates that hepatitis still dominates the
conversation around liver disease. However as
the quantitative data demonstrates, in Europe,
the morbidity and mortality burden from
alcoholic liver disease is much greater than for
viral hepatitis. Qualitatively this was explained
by the fact that hepatologists are not trained
to deal with alcohol as a social disease and by
expanding and working with other healthcare
professionals alcoholic liver disease may become
better understood in the healthcare system.

Seven individual in-depth semi-structured
interviews were recorded, transcribed and
used in the following analysis. The participants
came from a range of European countries,
including one each from Croatia, Italy, Poland,
Portugal, Russia and two from the United
Kingdom. The respondents came from a
variety of professional backgrounds, including
academic and clinical fields of gastroenterology,
hepatology, transplantation and infectious
disease and patient associations. Several (n=4)
had a mixed experience of both academic and
clinical experience in the field of liver disease.
Some interviewees had experience across liver
disease specialities, while others had focussed
work in one area. Specialities were generally
infectious disease and viral hepatitis but
participants also specialised in transplantation
and non-alcoholic fatty liver disease/ non-
alcoholic steatohepatitis INAFLD/NASH).
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The seven liver disease experts interviewed in
two focus groups represented Poland, Serbia,
Portugal, the United Kingdom, Switzerland,
Bulgaria and Belgium.

The results of this study are presented here by
integrating the responses to the interviews and
the focus groups around four main topics, trends
in liver disease, barriers to good liver health,
future priorities, and expert recommendations.

Geographic Trends in Liver
Disease Over Time

Participants discussed trends in liver disease in
their countries and the European region along
different dimensions, as described below:

The Current Burden of Liver Disease
Within Participants’ Country/Region

While most participants discussed a decrease
in the rate of viral hepatitis and an increase
in alcohol and obesity-driven liver disease,
participants did recognise different patterns in
their countries and regions.

Viral hepatitis was by far the most commonly
discussed liver disease, mentioned by all
participants, followed by alcoholic liver disease
and obesity-related/NAFLD mentioned by six
and five participants respectively. Less frequently
discussed diseases included autoimmune and
metabolic diseases, which were only mentioned
by four out of seven interviewees. Participants
were not always in agreement as to the most
prevalent cause of liver disease within the same
region for example, the two participants from
the United Kingdom had differing statements
as to why liver disease was increasing in the
population, one suggesting it was increasing in
alcoholic liver disease and the other arguing the
increasing trend was due to obesity.

When discussing within-country trends in liver
disease, several respondents were keen to point out
regional differences in the types of liver disease.

There are some differences between
North and South [country]. It's a
small country, but there are some
differences. We have, for example,
more hepatitis B and more hepatitis

C in the South. Um, alcohol very
rightly, slightly higher in the North.
And the autoimmune diseases are
spread all over the country but the
prevalence of autoimmune is not
very high. (ID:I)

Changes and Causes of Change of
Liver Diseases Within Countries

A geographic pattern emerged showing that
moving from Western to Eastern Europe the
importance of NAFLD/NASH and alcoholic
liver disease decreased, while hepatitis infection
increased. Respondents often referred to a
‘shift’, whereby in Western European countries
as rates of hepatitis B and C have decreased
they can now clearly see a shift towards non-
communicable causes of liver diseases, such as
alcohol and obesity. Respondents from Eastern
countries are still heavily focussed on viral
hepatitis as the main liver disease of concern.

Subgroups Affected by Liver Disease

While trends were examined for the whole
country in general, several participants of both
interviews and focus groups also discussed
population subgroups in more depth. Answers
revealed the liver disease map to be extremely
fractured, with different population groups at
risk and exposed at different periods of life.

Several respondents agreed that fatty liver disease
was the most homogenous liver disease saying the
obesity problem is transverse to the population:

So no specific groups or profess-
ions or... it’'s, the non-alcoholic
fatty liver disease is epidemic, so
everyone will have. (ID:l). Several
experts noted the emerging risk of
childhood obesity and metabolic
syndrome as an important future
driver of the burden of liver disease.

For other aetiologies of liver disease, different
populations were often mentioned to be more
affected than others. When discussing alcohol,
it was noted that there is an emerging increase
in consumption for women compared to men,
leading to a shift in the burden of alcoholic liver
disease in women. Respondents also noted



that the majority of alcoholic liver disease is
focussed in extremely high alcohol consumers
and this behaviour can be limited through local
policies and actions within countries.

Alcoholic liver disease and viral
hepatitis are very highly clustered.
Not only in areas of deprivation
because there’s a very strong
linkage with health inequalities, but
also probably as a result of micro-
cultures within those drinking
environments. (ID:2).

Several participants mentioned the particularly
high risk of cirrhosis and hepatocellular
carcinoma in the baby-boomer generation and
risk of viral hepatitis coming from migration
from high burden countries. Saying

...we also need to be looking at
specific populations which are
most likely to be affected by viral
hepatitis and the classic groups
there are if you like the baby
boomer generations, and people
who ... may have used illicit drugs
in the past and so on but they’re
not exclusive groups - it’s much
broader than that of course (ID:4).

This must be contrasted with respondents from
Eastern Europe who highlighted the increased
burden of hepatitis B and C infection in a
younger cohort.

The Future of Liver Disease

The majority of respondents expected hepatitis
B and C to reduce dramatically in future years,
this view was particularly prevalent in countries
where infection control measures, including
universal immunisation and access to hepatitis
C therapy, was available.

| believe that the impact of chronic
hep B and C is very high for this
negative trend, and | think if the
situation will not change with better
access to antiviral treatment we

will definitely see higher proportion
of patients with negative outcomes
and definitely the mortality due
to liver cirrhosis and liver cancer
[hepat-ocellular carcinoma] will
increase. (ID:7)

Alcohol was seen as a problem that was not
going away. Obesity was mentioned to a lesser
extent as a risk factor which was likely to lead
to further increases in liver disease morbidity
and mortality.

Uncertainty in the Data on Liver
Disease

Participants frequently mentioned uncertainty
in the data on which they were basing their
opinions. They attributed this uncertainty to
several factors, ultimately suggesting that

...the degree of uncertainty comes
about as a result of clinical coding.
So liver mortality and admissions
are coded using ICD-10 codes, and
historically those ICD-I0 codes
aren’t really applicable to modern
liver disease. You know, some of the
terms are completely meaningless
(ID:2).

They also noted a lack of studies on the burden
of diseases, particularly hepatitis B.

The Main Barriers or Risk
Factors to Good Liver Health
in European Countries

Participants were very aware of a large number
ofbarriers to liver health across Europe.Table 15
summarises these barriers through participant
quotations. The problems currently identified
by respondents can broadly be categorised into
four levels of determinants: such as individual
behaviours, societal and healthcare barriers,
and finally barriers at the distal level, including
the political and economic context.
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Table 17. Identified barriers to good liver health

Behavioural Barriers

Alcohol:

“We know that alcohol-related harm is a dose-dependent phenomenon at an individual level. The more
you drink, the more all of the different types of alcohol-related harm increase, and the same holds at a
population level. The more a country drinks, the higher the level of alcohol-related harm.” (ID:I)

Obesity:

“We have 25% of obesity in terms of population. So we expect around half of these patients, half of this
people have some sort of liver disease. So we expect at least more than one million people have NASH
[Non-alcoholic Steatohepatitis], | wouldn’t say NASH, at least NAFLD, at least some fatty liver disease.
More than one million for sure.” (ID:2)

Diabetes & the metabolic syndrome:

“If you have diabetes plus obesity these conditions do increase the risk of hepatocellular carcinoma
which is something very new we are not used to seeing.” (ID:3)

Drug use:

“I think there is a population of Injecting Drug Users which increase the risk of transmission of hepatitis
C [which] exist[s] still in the community where they have the exchange of drugs and adding to that
there’s, unfortunately, a number of people at risk of taking the new drug.” (ID:3)

Other:

“Maybe you had a tattoo, maybe you shared a toothbrush with somebody who experimented with drugs
or had a tattoo you know the list of ways you can come to liver disease is broad and diverse.” (ID:4)

Social Barriers

Late-presentation with liver disease:

“75% of people with cirrhosis in [my country] right now, don’t know they have a liver problem, and
the first they’ll know about it is when they’re admitted with bleeding oesophageal varices or their liver
ascites, fluid in their tummy, or with liver cancer, or with jaundice.” (ID:2)

Low awareness of liver disease:

“We need to have a recognition that people need to be aware of the importance of their liver health, and
that’s really a generic statement, so it doesn’t matter what liver disease you're talking about - greater
public awareness about liver problems is important.” (ID:4)

Health System Barriers

Diagnostics and screening in the health system:

“We need to be accurately diagnosing patients ... so we need effective non-invasive testing to identify
the right patients — particularly to risk-stratified patients — the ones who are most likely to develop
progressive liver disease and experience associated morbidity and mortality.” (ID:4)

Health care capacity and training:

“...we also have relatively low rates of physicians and nurses, per 100,000 inhabitants. And it’s a major
barrier, because for example in my department, to get to hepatological outpatients, some patients which
do not have urgent indications, need to wait many months, not weeks, but months, on the waiting list.”
(ID:5)




Structural/System Barriers

Government and policy:

“What is lacking is political decisions. | mean in terms of so-called national plans for this and for that. We
don’t have a national plan for liver diseases.” (ID:I)

Financing:

“The problem is always money - it is a financial problem, especially if we are talking about rare
diseases.” (ID:6)

Industry:

“We have a very very powerful drinks industry. They’re very well organised. They’ve learnt an awful lot
from tobacco regulation, about how to obstruct regulation. About how to infiltrate themselves within
government, and indeed with the department of health. The department of health spends a lot more
time speaking to the drinks industry than it does with the hepatology profession for example. That’s the
department of health, not trade and industry.” (ID:2)
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The Future Priorities of
Liver Disease in European
Countries

To understand future priorities for liver disease
each respondent was asked what their priorities
were for the future. Their responses focused on
education, both of medical professionals and the
public, health system changes and social factors.

Diversifying Liver Disease Expertise

Interviewed experts recommended that aware-
ness of liver disease in both the medical and
public spheres be increased. Improving know-
ledge and awareness of liver disease amongst
GPs can lead to earlier diagnosis, and therefore
could help prevent rising levels of liver disease.
At the moment most liver disease cases are
identified in the hospital and by improving GP
education the health system can focus more on
prevention and management of liver disease.

One suggestion for reducing late diagnosis of
liver disease was to provide specific training for
GPs, by

...bringing up the general practi-
tioners into the scientific arena
in terms of liver diseases which is
not easy. And it is controversial. ...
It’s not bringing the people into the
hospital, it’s getting there, getting
near to the people, and the best
way is of course with the general
practitioners.(ID:l)

The skills needed to detect liver disease can
be built into the daily work of a GP. In order
to standardise and regulate liver disease care
amongst GPs, it was suggested that tests for liv-
er disease be added as part of the medical prac-
titioners’ annual incentive/reward programme,
the Quality Outcomes Framework (QOF).

One of the obvious things to do is
within primary care, the primary care
physicians, the general practitioners,
they’re salaried the funds their
practice receives are governed by
certain quality indicators, such as
QOF points — at the moment there are

no points for assessing liver disease
- checking people’s liver function
tests even basic biochemistry and
so a really important step here is
for there to be points associated
with assessing liver disease risk
and | think that would be the single
most important thing that we could
achieve because then it would mean
that primary care physicians have
an even stronger motivator to seek
out patients across all forms of liver
disease. (ID:4)

By encouraging GPs to have these conver-
sations with their patients this ensures that risk
factors related to liver disease are more readily
discussed at regular patient and physician
interactions in the healthcare system.

Improving Public Awareness

Liver disease provides its own example of
how increasing awareness can help decrease
prevalence. Various public health promotion
campaigns have helped to reduce the burden
of viral hepatitis. While there is still work to be
done in combating viral hepatitis, they provide
an example of effective liver disease prevention
strategies, which are easily actionable.

In the year 2010 the World Hepatitis
was officially adopted not adopted but
announced by WHO and the things
and the picture and the situation at
the European level has significantly
changed of course in a positive
way because the recognition of
hepatitis as a public health problem
has arisen also at the governmental
level not only among experts and
doctors and patients but also at the
governmental level. (ID:6)

Raising awareness has been shown to affect
health outcomes, and most experts wanted
to work with the media and government to
educate the public about the risk factors,
causes and treatments of liver diseases. Often
respondents focused on Hepatitis C as a ‘quick
win’ which could pave the way for policies and
treatments targeting other liver diseases.



My strategy would be first of all,
bringing the liver diseases into
the media. The best way is getting
something that we can easily and
rapidly control. | mean in terms of
diagnosing and treating. And for
sure that is hepatitis c... And if we
make lots of noise, we are doing
that. We are trying to do that, about
hep C. After that, we can manage to
bring some of the other diseases. ....
So we have to take a good example,
...look at this one. It’s straight. We can
deal with it. Then people will become
aware that there are abnormal liver
function tests, there are things that
we can look for, there are things that
we can very easily understand. (ID:l)

Given that liver disease is often believed to be
confined to at-risk groups, public education
needs to focus on the diversity of liver disease
and its prevalence within communities. By
addressing the social barriers identified in
Table 15 and providing targeted education
regarding these barriers to the population and
to those that are most at risk.

Treatment and Policy Actions

Inorderto curbtheriseinliver disease morbidity
and mortality, it is recommended that the
public, academic and political community are
made aware of how burdensome liver disease
is, both to population health and the economy.
There is a need for governments to invest in
liver disease prevention programs, such as
alcohol taxes, vaccines and healthy lifestyle
programs, all of which have been shown to
reduce liver disease mortality and morbidity
by reducing the incidence of advanced liver
disease. The medical community can work in
parallel to improve treatment and prevention
at the person level and to be strong advocates
for reducing the burden of liver disease.

Ensuring that everyone has affordable access
to treatment and vaccines will reduce the
morbidity and mortality of liver disease. Past
policies have shown that mortality for some
liver disease can be reduced by behavioural
changes and, importantly, these effects can
be seen rather quickly. The challenge is to

convince governments of the benefits of the
actions and why they are beneficial in both the
long and short-term. Alcoholic liver disease
has that advantage as

..people come into hospital as a
result of acute or chronic liver failure
as a result of their recent drinking,
and as soon as they stop drinking
that starts to appear on the survival
curve almost immediately, and the
converse happens. ..There aren’t
many public health policies where a
change in government policy has an
almost immediate readout in terms
of alcohol morbidity and mortality.
...s0 alcohol policy is an example of
somewhere where that does happen.
(ID:2)

As the above quote illustrates interventions
that impact heavy drinkers have been shown
to have quick and positive effects on liver
mortality. Implementing alcohol policies, such
as taxes and a duty escalator shows evidence
of having positive effects for reducing liver
disease mortality. These changes also have
economic benefits that make them attractive
to governments.

All respondents were quite optimistic about
possible new drugs to help treat liver diseases
such as viral hepatitis. Equally, there was a
common belief that vaccines for hepatitis C
would be soon available and that universal
vaccination is a future priority.

| believe that we will observe,
...maybe in 30 years, hepatitis C will
really disappear with a new drug. |
believe hepatitis B will stay despite
we have a very good drug to treat,
will be quite stable for at least another
20 years. (ID:3)

Respondents were quick to note that despite
the successes of treating viral hepatitis, the
rising burden of NAFLD/NASH must be
addressed due to the changing characteristics
of people affected by liver disease.

Before treating patients, the health system
must accurately diagnosis patients. While the
respondents recommend shifting liver disease
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conversations to GPs for earlier diagnosis,
there is a continued need for new diagnostic
tests and for support treatment.

The next thing is to provide the tools
for primary care so that they can
best assess risk stratified people so
that’s guidelines in terms of fatty liver
disease in terms of the people most
likely to have problems and also
cost-effective ways of identifying
the people most likely to have those
issues at present. (ID:4)

The healthcare system will need to adapt to
ensure effective diagnosis and support for
patients who must adjust their lifestyle to
improve their health.

All respondents were wary of the resource and
governmental challenge of ensuring maximum
vaccine coverage and support for patients
at all levels in the health system. This was
acknowledged as a challenge for governments
and the healthcare system, but one that would
ultimately improve health and reduce the
economic burden of liver disease. Already there
are many governments and other organisations
working together in Europe and wider afield to
help reduce liver disease mortality and morbidity.

Expert Recommendations and
Thoughts

The liver doesn’t have any pain receptors,
there are little to no symptoms of liver disease
and reliable tests for various types of liver
disease do not exist. Given this, throughout
the qualitative interviews specialists discussed
that a key way to reduce liver disease burden is
through a paradigm shift in the way that liver
disease is dealt with in the healthcare system.
This includes reducing the stigma of liver
disease, educating GDPs, early diagnosis, and
enacting targeted policy.

By shifting the conversation of who is affected
by liver disease, specialists hope that policies
and diagnosis activities will follow suit. As
previously discussed policies for alcohol
management have been shown to effectively
decrease the mortality and morbidity of

alcoholic liver disease. Interviewees were
thinking of ways to better talk about alcohol
in the public sphere to try and de-normalise
excessive drinking. However, there are cultural,
societal and political forces that make this
conversation more difficult. If a paradigm
shift occurs then perhaps these barriers can
be successfully navigated, through earlier
diagnosis and targeted policy and government
support. Ultimately the aim of the intended
paradigm shift is to help liver disease experts
get to the right people at the right time.

Liver disease has historically been talked
about as predominately affecting specific at-
risk populations, including people who use
injection drugs and people who consume
excessive amounts of alcohol. However,
interviewees spoke about the need to reframe
the population affected as liver disease is
more common than the public, and to some
extent GPs, understand. There are many
lifestyle behaviours that can increase the risk
of someone developing liver disease and

...people need to understand that
liver disease isn’t just affecting
stereotypical people for example who
drink too much - it’s a condition
that can affect you if you're
overweight, if you have a metabolic
syndrome, it can affect you if maybe
you experimented with drugs many
years ago — maybe you had a tattoo,
maybe you shared a toothbrush
with somebody who experimented
with drugs or had a tattoo you know
the list of ways you can come to
liver disease is broad and diverse
so it’s very important that people
understand that those risks are
present (ID:4).

Patient groups warn that liver disease transm-
ission goes unreported due to stigma, further redu-
cing the effectiveness of the healthcare system.

Improvements in detecting and diagnosing
liver disease is a fundamental priority for
the future and a common cause for concern
amongst those interviewed. At the moment
there is concern that the tests used for detection
of liver disease are only capable of picking up



certain types, specifically through enzymes
that have escaped the liver. However, alcohol
and obesity-related liver disease cannot be
detected in the same way as in these diseases
the liver membrane remains intact. Thus the
health system...

...is built around detecting necro-
inflammatory processes, whereas
90% of liver mortality is from a diff-
erent type of process which those
tests don’t detect (ID:2).

Discussions about how to reframe the medical
detection of liver disease are beginning to
happen in some regions but ultimately the need
to shift the conversation around liver disease
must be dealt with in order to have meaningful
reductions on mortality and morbidity.

Interpretation

As the focus groups discussed,

...the fact that the vast majority of
liver mortality is ultimately pre-
ventable, and preventable by a
few simple, very cheap income
generating things. So there’s a lot
to play for (Focus group).

The qualitative interviews provide a real-time
picture of the burden of liver disease across
Europe. This work has simultaneously high-
lighted key priorities for the liver disease experts
to pursue in the future and the key barriers they
face. By achieving earlier diagnosis, through
more advanced tests and taking advantage of
patient contact with GPs, the burden of liver
disease can be reduced. By working together,
governments and health professionals can de-
stigmatise liver disease by illustrating the many
types liver diseases, they can work to reduce
risky lifestyle behaviours through targeted
policy and public health education. Liver
experts have demonstrated that these actions
help to reduce the burden of liver disease and
are required to stop the continued rise in liver
disease morbidity and mortality.

Strength and Limitations

This study used a flexible mixed-methods
approach to understand the complexities of
liver disease in Europe. While the sample was
self-selected and small, there was a common
saturation of themes. Thus the number of
interviews was deemed adequate for the timeline
of the study. The interviewees came from a
variety of disciplines, countries and fields of
expertise ensuring that the sample is not biased
towards one type of liver disease or geographical
location. There is a future opportunity to further
analyse the online survey emailed to the entire
HEPAHEALTH network.

Conclusion

While the qualitative interviews indicate that
liver disease varies across countries, one thing
that most interviewees agreed with was that

...we really are in a poor position.
But the only advantage of that is that
things sort of can only get better
really. They’re going to get worse first,
unfortunately (ID:2).

The future of liver disease can be altered quickly
and economically through simple improvements
in diagnosis and education, and through the
enactment of economically advantageous policy.
To reduce the burden of liver disease it is key that
late stage diagnosis is reduced. Experts believe
this can be done through regular conversations
about liver disease and its risk factors within
the health system, by improving physician
knowledge of liver disease and how to diagnosis
it and simultaneously improving diagnostic
tools liver disease. Implementing policy such as
duty escalators or taxes can reduce the burden
of alcoholic liver disease and other types and
save lives. Future liver disease priorities are
about advocating for a paradigm shift to change
the way that liver disease is addressed in the
healthcare system. This shift would help experts
work with governments to ensure effective policy
and tools can be implemented to reduce the
burden of liver disease in specific populations
but also the wider population.
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The cumulative percentage of patients treated of the
prevalent population in the last 5 years
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[1] AbbVie Data on File, IMS Health report for ABPI VHI: Hepatitis C Treatment in Europe, AXDoF 162070

The DAA treatment ratio versus prevalence (slide 2 of 2) :.5;;‘
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SPAIN 795.090 74.386 100/ previous slide, in ascending order based
! ! i on estimated prevalence.
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Germany and the UK have been
FRANCE 429,195 52,510 13Y highlighted as two countries with similar
prevalence figures. However, there are
GERMANY 241,860 57,471 26% significant differences in the number of
DAA treatment courses and resulting
UK 214,000 17,695 99 cumulative ratio of treatments vs
prevalence providing an explanation as to
BULGARIA 108,900 115 0% why the UK is rated ‘amber’ rather than
‘green’.
PORTUGAL 56,484 13,425 28%
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[1] AbbVie Data on File, IMS Health report for ABPI VHI: Hepatitis C Treatment in Europe, AXDoF 162070

Figure 84. Slides on DAA access and uptake in selected European countries.
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