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Executivesummary
Background

An overview of systematic reviews was commissioned byNgagnal Health and Medical
Research Coun¢iNHMRCJo assistin providing the evidence base for thipdate of the
2009guidance on the health benefits and harms of alcohol consumplibis overview
reportsand assesses the quality thie evidenceaboutthe health effects ofrarying levels
and/or patternsof alcohd consumption

Objectives

The objectives were to assess:

1. Theshortterm health risks and benefits of varying levels and/or patterns of alcohol
consumption (including no alcohol consumptidhat wereassociated with any
single episode of drinking in tigeneral population

2. The longterm health risks and benefithat wereassociated with varying levels
and/or patterns of alcohol consumption (including no alcohol congtion) in the
general population

3. Thehealth risks and benefits of varying levels and/attprns of alcohol
consumption (including no alcohol consumptiam)pregnant women and their
fetuses, including longer term effects on babend children exposed in utero

4. Thehealth risks and benefits of varying levels and/or patterns of alcohol
consumpton (including no alcohol consumptioimbreastfeeding women and their
babies

Methods

Theresearch methods protocdaif the overview was deeslopedin collaboration with
NHMRCWe conducted medical literature searches in multiple clinical and systemati@wev
databases during the periddJanuary 2007 to 5 January 2017. References of systematic
reviews were screened against tpeedefined criteriaset in the protocol and agreed upon
by the Alcohol Working Committe€l' he exposure and comparator could inclwaeying
levels and/or patterns of alcohol consumption (including no alcohol consumption). There
were a minimum of 50 predefined outcomes of interest ranging from stesrh to long

term effects across the lifespan. We applied a{stage screening process select the best
available systematic review for each outcome. The best, publically available systematic
review was assesséddr reportingquality using the AMSTAR Measurement Tool to Assess
Systematic Reviewshecklist and the underlying evidencedaiity using the GRAQEBrading
of Recommendations Assessment, Development and Eval)&tionework Data vere
extractedand presented in GRADE tables, and #sults were synthesised narratively.

Results

Thirty-eight systematic reviewsere includedand addresse@ out of the 4 overview
guestions Thereportingquality of the included systematic reviews ranged framo 9 (out

of 11) on the AMSTAR checklist. Not all included reviews assessed the risk of bias in the
primary studies or providedll the keycharacteristics of the included studies. In those which
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did assess the risk of bias, the assessments were often poorly reported and insufficient for
reliable interpretation of the review and its includstldies

For the short term health risks and hefits of alcohol consumption associated with any

single episode of drinking outcomeswere reported For the long term health risks and
benefits associated with alcohol consumptj@2 outcomes were reportedor the health

risks and benefitsf alcoholconsumptionfor pregnant women and their fetuses, babies and
children 6 outcomes were reported No systematic reviews were identifiéat the health

risks and benefitsf alcohol consumption for breastfeeding women and their babies. GRADE
tablespresened under the results section fe@achhealth outcomeprovide more detail.

Quality of evidencen GRADE

The application of GRADE to examining the health effects of exposure to alcohol has
limitations, as the evidence is largely observational in nature. Gthat randomised

controlled trials are not often ethically appropriate or feasible to examine this exposure,
observational data studies usuaflyovidethe best available evidencéurthermore using
GRADE to assess the qualitgystematic reviews inverviews is a developing methodology
and presents further challenges, particularly as the systematic reviews identified in this
evidence evaluation often did not contain sufficient information about the included primary
studies.

As such the quality of edence examining the health effects of alcohol consumption across
most outcomes was assessed as being very low in GRADE, with some outcomes assessed as
having a low or moderate quality ratinp addition to the issues outlined abovéig is

mainly due tathe poor reporting of key aspects of the includgtddies and also concerns

about conduct, including the assessment of the risk of bias of the included primary studies,
consideration of confounding factors, exploration of possible causes of heterogesaity,

the risk of publication bias. For further information on methods and limitations refer to the
TechnicalReport.
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Introduction

The National Health and Medical Research Council (NHMR&)onsiblefor developing

and issuing guidelines and health advice to the Australian community. In March 2009,
NHMRC released the Australian Guidelines to Reduce Health Risks from Drinking“Alcohol
(the 2009 Alcohol Guidelines)

NHMRC regularly reviews its guidelines to ensure that the advicets-digte and reflective

of the latest evidence. Ats 203¢ session in March 2015, the Council of the NHMRC
NEO2YYSYRSR (2 blaw/ Qa / KAST 9ESQOdziA@dS hT¥FFAOSN
updated.

The purpose of thisvidence evaluation repois to update the evidence on the health
effects of alcohotonsumption to assist NHMRC to provide evidehased guidance on the
health benefits and harms of alcohol consumption.

Background

Alcohol is a central nervous system depressant that inhibits brain functions, dampens the
motor and sensory centres, and negkjudgment, coordination and balance more diffitult
The consumption of alcohol is widespread in Australieereregular alcohol use is
acceptable to the majority of Australiaasid part of many social and cultural activifieé8
Howevermore than 20% of adults drink in excess of current guideline recommenda&tions

Alcohotrelated harms argenerallyassociated with pattersof drinking, andnvolve a
complex inteplaybetweenl LIS Nifje2gér@ral healttand genetiand social
environment® 8 The harmful use oflaohol is the thirchighest contributorto the global
burden of diseasg leading to premature deaths and disabilifi&sThe World Health
Organization (WHO) estimated that 3.3 million people worldwide died of alcoblated
causes in 2012 and alcohol was responsible for 139 million disatidfingted life years
(DALYS), or 5.1% of the global burden of disease anditfjury

In Australia, he prevalence of alcohol use disorders (including alcohol dependence and
harmful use of alcohol) was estimated2ab% (5.0% in males; 2.1% in females) in 2010, and
the prevalence of heavy drinking was 10.9% (16.8% in males; 5.1% in féfhales)

The misuse of alcohol is one of the leading causes of preventable death in Atfstralia
Alcohol has been causally linked to more than 60 medical conditwith estimates
suggesting that it causes 3,430 deaths per $fear

According to the 2008lcohol Guidelines, kalthy adults who drink on averag® more

than 2 standartdrinks per dayhave a lower lifetime risk of harm from alcokhelated

disease or injury, compared to those drinkimgre than 2 standard drinks per day. The
guidelines alsatate that those drinking no more than four standard drinks on a single
occasion, compared to those drinking more than 4 standard drinks on a single occasion, have
a reduced risk of alcohaklated injury arising from that occasi®n

"AnAustralian standard drink contains §0f alcohol (equivalent t&2.5 mL of pure alcohol)
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Consumption trends in Australia

There has been an overall decrease in alcohol consumption in Australia instheéggade.

Daily and weekly alcohol usevedeclined, and a significantly higher proportion of people
drink less often than weekly (2 to 3 days a month, once a month, or less often than once a
month)®.

The proportion of people drinking in excess of 2g#9recommendation declined from 21%

in 2004 to 18.2% in 2013, and to 17.1% in 2016; while the percentage of single occasion risky
drinkers has remained relatively stable ovee year$. Figurel illustrates the overall

percentage of abstainersjngle occasion drinkers atitetime risky drinkers in the

Australian population from 2001 to 2016. Lifetime risky drinkers have been defined as

people who consume more than two standard drinks per day (on average over a 12 month
period), and single ocs#n risky drinkers as people consuméhgr more standard drinks on

a single occasidn

Abstainers Lifetime risk Single occasion risk
Fer cent
40 =
20 4
10 -
D T T I I | |
2001 2004 2007 2010 2013 2016
Year

Figure 1 Percentage of people aged 14 years or older by risk levels or abstaining, 2001 to 2016
SourceAlHW 2017

In the past decaddifetime risky alcohol consumption bgenerally decrease(Figure2).
Since2010,there has beera trend towards decreased alcohol consumption among young
people (24 years old and youngand in both males and female§ his was driven by an
increase in abstainers arolw levels ofdrinking (on average, no more than 2 drinks per day).
Average daily drinking was particularly reduced in women age2lyears, from 20% in
2007 to 12.8% in 2016here was adecreasen alcohol consumptiom males in the same

age groupThere has been aignificant increase in abstainers among teenagersl{Lear
olds), from 56% in 2006 82% in 2016More than 25% of males aged over 25 yeamsre

likely to exceed the recommended drinking levels compared to less than 15% of females.
Among vomen, thoseaged 4660 yearswere the most likely age group to exceed the
lifetime alcoholrisk guideliné.
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Figure 2 Percentage of females and males exceeding the lifetime risk guidelines, by age
SourceAlHW 2037

Very highrisk drinking, defined as 11 or more standard drinks on one occasion in the last
year, decreaseftom 20102016in people younger than 40 yeaespecially in pede aged
12-17 and 184 years. Conversely, an increase in very-higihdrinking was seen in people
aged 5069 (Figure3).
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Per cent ® 2010 ™ 2013 = 2016

40 -
35 -
30 -
95 -
20 -
15
10
5_
0-

12-17  18-24 Z5-28 30-39 4049 50-59 6063 7O+ 14+

Figure 3 Percentage of very high-risk drinking, by age
Very highisk drinking was defined as 11 or more drinks consumed at least once in the last year
SourceAlIHW 2027

Social and economic consequences

The Australian Burden of Disease Study found that alcohol use was the third leading risk
factor contributing to burden of disease aimgury in Australia, responsible for 5% of the
total burden. The number of DALYs attributable to alcohol use increased from 215,920 in
2003 to 227,666 in 2021Alcohol use was estimated to contribute to 28%hef burden due
to road traffic injuries, 24% of chronic liver disease, 23% of suicide aAdfietéd injuries,
12.2% of mental health disordemsnd 10% of pancreatitis burdérFigure4 illustratesthe
burden attributable to alcohol across disease and age groups in 2011.

DALY ('000)
25

20

o = o - . 4 - o o - -3 -
 § &8 3 & 3 ¢ 3 8 3 38 &% B 3 8 3 & ¢
% o A -
2 & & R 8 €@ ¢ B & g 8 R R g 8 8 8
Age group (years)
- Cardiovascular . Cancer . Mental/ substance use
I:| Injuries D Gastrointestinal . All other disease groups

Note: ‘All other disease groups’ includes infectious diseases, endocrine disorders and neurological conditions.

Figure 4 Burden (DALYs) attributable to alcohol use by age and disease group, 2011
SourceAlHW 2026

Alcohol is the main drugelated cause of hospital admissionsttwthe number of
admissions increasirfgpom 61,125 in 2010 t65,668 in 2014Figure5). The rate of
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admissions, howevehas remained relatively stable between 2010 and 20128&tand 282
hospitalisations per 100,0Q@opulation respectively

67,000 -
66,000 -
65,000 -
64,000 -
63,000 -
62,000 - Hospital Admissions
61,000 -
60,000 -

59,000 -

58,000 . . . . |
2010 2011 2012 2013 2014

Figure 5 Number of hospital admissions due to alcohol misuse in Australia (2010-2014)
SourceAIHW 2087

Furthermore even thoughalcohol accounts for 38% of treatment episodes related to drug
use in Australig treatment rates have decreased across all age grbepseen2002and
2013. Similar to alcohol consumption trends, treatment episodes have particularly
decreased in younger people (age groupsl¥4and 1825 year$. The highest levels of
treatment due to alcohol misuse occurred in individuals aged3§earqSeeFigureb).

700

[o2]
o
o

c
S B —
- % xi . X
3 P SR - - -
K A A
8 200 & S A
a I ARV B Il
3 X - &= B . B...... ™~ A
8 A — A ._.-‘ u ——14-17
] : o
2 400 m K *= m... X . H- 1825
3 ' - — k- 2635
o
w
3 300 i 36-45
2 — - 4655
& ~9--56-65
€
[]
E
]
2
-

02/03 03/04 04/05 05/06 06/07 07/08 08/09" 09/10 10/11 1112 12/13

Figure 6 Treatment episodes per 100,000 population due to alcohol misuse by age group, 2003 to
2013

SourceChan 2018

Alcohotrelated incidents remain common (reported by 22% of the Australian population),
but there is been a decline in thmuimberof people experiencing them, from 4.9 million in
2013 to 4.4 million people in 2016. Among the incidents reported, verbaleahad the
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highest rates, followed by being put in fear by someone under the influence of alcohol, and
physical abuseSeeFigure?).

Per cent ®= 2007 ® 2010 ® 2013 © 2016

35
30
25
20
15 1
10 +
5 -
0 -

Yerbal FPhysical Put Ay
abuse abuse in Incident
fear

Figure 7 People aged 14 or older experiencing alcohol-related incidents
SourceAlHW 2017

Alcohol use also represents a significant financial burden to society. In 2010, the total cost of
alcohotrelated problems in Australia was ov&t4 billion, of which almost $3 billion were
attributed to criminal justice costs, $lbillion to health system costs, $6 billion due to
productivity losses, and $Bbillion associated with traffic acciderits

Current guidance for alcohol consumption in
Australia

The 2009 Alcohol Guidelirfésprovided universal guidance applicable to healthy adults aged
18 years and over (Guidelines 1 and 2), guidance specific to childrervang people
(Guideline 3)and to pregnant and breastfeeding women (Guideline 4). A summary of the
guidelines is presented Figures.

Figure 8 NHMRC Alcohol Guidelines Summary

Guideline 1  Reducing the risk of alcokhelated harm over a lifetime

1 The lifetime risk of harm from drinking atteasésmwith the amount consumed.
1  For healthy men and women, drinking no more than two standard drinks on any day reduces the lifeti
alcohatelated disease or injury.

Guideline 2 Reducing the risk of injury on a single occasionimfidg

1 On asingle occasion of drinking, the risk ofedatelddhjury increases with the amount consumed.
1  For healthy men and women, drinking no more than four standard drinks on a single occasion reduee
related injury.

Guideine 3 Children and young people under 18 years of age

For children and young people under 18 years of age, not drinking alcohol is the safest option.
Parents and carers should be advised that children under 15 years of age are at the mnefatestdisikioigh
and that for this age group, not drinking alcohol is especially important.

1  For young people aged 4 years, the safest option is to delay the initiation of drinking for as long as po

1
f

Guideline 4 Pregnancy and breastfeeding

1 Maternal alcohol consumption can harm the developing fetus or breastfeeding baby.
1 For women who are pregnant or planning a pregnancy, not drinking is the safest option.
1 For women who are breastfeeding, not drinking is the safest option.
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Other Australiarhealth organisations that include alcohol intake recommendations are:

1. NHMRC Australian Dietary Guidelirfés
Guidelire 3- Limit intake of foods containing saturated fat, added salt, added sugars and

alcohol.

9 If you choose to drink alcohol, limit intake. For women who are pregnhant, planning a

pregnancy or breastfeeding, not drinking alcohol is the safest option.

2. The Caner Council Australia National Cancer Prevention Policy 220@9+*°
The Cancer Council:

1 aims to increase awareness of the link between alcohol consumption and cancer risk

among health authorities, health professionals and the community, and encourage
efforts to reduce alcohol consumption; and,
1 supports a lower limit for alcohol consumptioflonit their average daily intake of

alcohol to no more than two standard drinks a day for men and one standard drink a

day for women.

3. The National Heart Foundation of Austraffa!
The National Heart Foundatiorcommends following NHMRC alcohol guidelines. In
addition, the National Heart Foundation states:

1 25S

R2 yz2i

NEO2YYSYyR

who drink increase their alcohol intake. It is also recommended that patients with

coronary heart disease (CHD) consume atligwamount of alcohol. In particular:

o Patients with CHD drink no more than two standard drinks per day

0 Women with high blood pressure or who are taking blood pressure medicine
should drink no more than one standard drink per day

i KI G ribBing] or $igt padients K 2

Comparison with international guidelines

National alcohol policies are developed with the aim of reduttilegharmful use of alkchol
and the alcohahttributable health and social burden in a population and in society
National health services play a key role in developing prevention and treatment

guidelines®

International recommendations on alcohol consumption vary slightly across countries. We
have included guidelines from CanadaAUJSew Zealand, UK, France, Genmdtaly,and
Spain inFigure9.

Figure 9 International guideline recommendations

Country | Recommended Recommended Standard | Other recommendations

limits (males) limits (females) | drink
(grams
(9)
alcohol)

Canada | 15drinks a 10 drinks a 135 1 These recommendations equate ta
week, with no week, with no 207 g/week or 41.4 g/day for men
more than 3 more than 2 138 g/week or 27.6 g/day for wome
drinks a day drinks a day 1 A standard drink is 3415f% alcohol

T No more than 4 No more théh beer, cider or cooler; 142 286

drinks on any
single occasion

drinks on any
single occasio

alcohol wine; 43 40% distilled
alcohol.
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Country

Recommended
limits (males)

Recommended
limits (females)

Standard
drink
(grams

)

alcohol)

Other recommendations

Teens should speak with their pare
about drinking. If they choose to dr
they should do so under parental
guidance; never more tfi2ndtinks a
a time, and never more thartithes
per week. They should plan dasdfl
follow local alaihawé

USA

= =9

Up to 28 g/day
Over 60 years
old: up to 12
g/day or 84
g/week, never
more than 36 g
at once

Up to 56 g/day
on any one day
up to 196
g/week; if aged
over 65: up to 4
g on any one
day, up to 98
g/week

E ]

Up to 14 g/day
Over 60 years
old: upto 12
g/day or 84
g/week, never
more than 24 ¢
at once

Up to 42 gon
any one day,
up to 98 g/weg

14

Dietary Guidelines for Americans (
2020): If alcohol is consumed, it sh
be in moderatibap to one drink per
day for womendanp to two drinks pq
day for ménand only by adults of le|
drinking ageif alcohol is consumed
the calories from alcohol should be
accounted for so that the limits on
calories for other uses and total cal
are not exceeded

Highrisk drinking: §6r more on any
day or 112 g/week or more for won|
and 70 g or more on any day or 21
g/week or more for men. Binge drir|
consumption within about 2 hours
g or more for women and 70 g or n|
for men. Excessive alcohol
consumption: includegeidrinking,
heavy drinking (112 g/week or mor
women and 210 g/week or more fo
men), and any drinking by pregnan
women or those under 21 years of
Many individuals should not consu
alcohol, including individuals who g
taking certain ovbe-counter or
prescription medications or who ha
certain medical conditions, those w
are recovering from alcoholism or &
unable to control the amount they ¢
and anyone younger than age 21y
Individuals should not drink if they
driving, l|anning to drive, or are
participating in other activities requ
skill, coordination, and alertness.
National Institute of Alcohol Abuse
Alcoholism: These guidelines are
specifically for low risk of developin
alcohol use disorders. If you have i
health problem or take certain
medications, you may need to drin
or not at all.

New i
Zealand

Up to 30 g/day
or 150 g/week,
or 50 g on one
occasion

Over 64 years
old: 30 g/day, g
150 g/week, or
50 g on one
occasion

Up to 20 g/day
or 100 g/week
or40 g on one
occasion

Over 64 years
old: 20 g/day,

or 100g/week,
or 40g on one
occasion

10

Lowrisk is not Adsk. Even when
drinking within loigk limits, a range
factors can affect your level of risk,
including the rate of drinking, your
type or genetic makeup, your gend
existing health problems and if you|
young or an oldergon. There are
times and circumstances when you
should not drink alcohol. It's advisa
not to drink if you:

0 are pregnant or planning {
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Country

Recommended
limits (males)

Recommended
limits (females)

Standard
drink
(grams

)

alcohol)

Other recommendations

get pregnant;

o are on medication that
interacts with alcohol;

o have a condition made wq
by drinking alcohol;

o fed unwell, depressed, tirg
or cold as alcohol could n
things worse;

o are about to operate
machinery or a vehicle or
anything that is risky or
requires skKill.

For children and young people und
years, not drinking alcohol is the sg
option. Alose under 15 years of age
at the greatest risk of harm from dr
alcohol and not drinking in this age
group is especially important.

For young people aged 15 to 17 yg
the safest option is to delay drinkin
as long as possible. If 15 y@arolds|
do drink alcohol, they should be
supervised, drink infrequently and
levels usually below and never
exceeding the adult daily limits.

UK

Up to 112 g/week

Up to 112 g/week

This applies to adults who drink
regularly or frequently, i.e. neahtsw
The Chief Medicg
both men and women is that:

0 To keep health risks from
alcohol to a low level it is
safest not to drink more th
14 units a week on a regu
basis.

o If you regularly drink as m
as 14 units per weels, it
best to spread your drinki
evenly over 3 or more day
you have one or two heaVv
drinking episodes a week
you increase your risks of
death from long term iline
and from accidents and
injuries.

o0 The risk of developing a
range of health problems
(including cancers of the
mouth, throat and breast)
increases the more you d
on a regular basis.

o If you wish to cut down th
amount you drink, a good
way to help achieve this ig
have several driinée days
each week.

This applies to drinking on any sing
occasion (not regular drinking, whi
covered by the weekly guideline). 1
Chief Medical of
and women who wish to keep their|
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Country

Recommended
limits (males)

Recommended
limits (females)

Standard
drink
(grams

)

alcohol)

Other recommendations

term health risks from single occas
drinking episodesttow level is to
reduce them by: limiting the total a
of alcohol you drink on any single
occasion, drinking more slowly, dri
with food, and alternating with watg
and planning ahead to avoid problg
e.g. by making sure you can get hg
safelyor that you have people you t
with you.

The risks of injury to a person who
been drinking recently have been f
to rise between two and five times
57 units (466 g) are drunk in-& 3
hour period.

If you are a regular weekly drinker
you wish to keep both your-gtmatt
longterm health risks from drinking
this single episode drinking advice
also relevant for you.

France T

Up to 30 g/day
or 40 g on any
one occasion
Proposed: up tg
20 g/day or 10d
g/week

Up to 20 g/day
or 40 gn any
one occasion
Proposed: up 1
20 g/day or 10
g/week

10

Proposed:

0 There is no alcohol
consumption without risk,
only lowisk, mediunisk,
and highisk consumption.
Knowing these different
levels helps each person
make their decision. Vitha
known is that the health ri
related to alcohol
consumption over the lifet
increase with the quantity
consumed... There isn't a
clear level of consumptior|
that allows one to definitiv
health risks over their
lifetime. Nonetheless, exp
of Pblic Health France an
the National Cancer Instit
attempted to define
acceptable risks and
proposed a single value fg
both sexes, expressed in
standard drinks.

0 Some days without alcohg
each week are
recommended, and on e
occasion: reduce the total
quantity consumed; drink
slowly while eating and
alternate with drinking wa
avoid risky places and
activities; ensure you are
surrounded by people you
trust and can return home
safely.

0 In the following situations,
is safest not to drink alcoH
atall: During childhood,
adolescence, and while
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Country

Recommended
limits (males)

Recommended
limits (females)

Standard
drink
(grams

)

alcohol)

Other recommendations

growing; If driving a vehic
practicing risky sports; If
taking certain medicationg
case of certain diseases.

Germany

Up to 24 g/day

Up to 12 g/day

None

Federal Center for Health Educatig
least two days of abstinence from
alcohol a week are recommended.
German Centre for Addiction Issue|
Different consumer classes have b
defined in recent years to assess t
individual risks. However, there is
completely rifiee alcohol
consumption level. A couple of day
without alcohol per week are
recommended to avoid drinking
becoming a habit.

Lowrisk consumption: Men: up to 2
g/day, Women: up to 12 g/day
Risky consumption: Men: above 2(
60 g/day, @vnen: above 12 to 40 g/
Dangerous consumption: Men: abg
to 120 g/day, Women: above 40 to
g/day

Over (Higktonsumption: Men: abov|
120 g/day, Women: above 80 g/da

Italy

1 Upto 24 g/day
aged 2565

1 Upto 12 g/day
aged 11 or
above 65

up to 12 g/day

12

il

There are situations where comple
abstention from alcohol consumpti
recommended: If taking medicatior
suffering from an acute or chronic
disease, addicted to alcohol or oth¢
substances, fasting or between me
while on the jadr,if you must drive a
vehicle or operate machinery, if plg
to become pregnant, pregnant, or
breastfeeding.

Binge drinking is defined as consu
72 g or more withi8 Bours.

Spain

Up to 40 g/day or 2§
g/week

Up to 20 g/day or
170 g/week

10

Drinking can always be considered risk
certain circumstances, like: being a min
driving a vehicle, doing work that requir|
coordination, concentration and attentid
taking certain medications that may intq
with alcohol, if suffering a skstreat alcohd
could exacerbate.

Source: IARD 26326
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Methodology

The methods nderpinningthis overviewwere based on thenethodology described in
Chapter 22 of the Cochrane Handbook for Systematic Reviews of Intervéhéiadshe
Handbook foiGrading the Quality of Evidence and the Strengthemfdfimendations using
the GRADKGrading of Recommendations, Assessment, Development and Evajuation
approach®®.

As the overview topic was a public health question rather than a clinical intervention, and
methodologies to conduct overviews are developing, NHMRC and CTC developed and
agreed upon a new, twstep approach to conduct this overview. The specific methods are
detailed below. The aim was to identify the systematic review(s) of the highest
methodologi@l quality overand-above a prespecified quality threshold for each outcome
for each research question.

Developing the review questions and outcomes

The researclguestions were developed in @pulation, Exposure and Outcome (PEO)
framework.Note that aghe exposure and comparator(s) wevarying levels and/or

patterns of alcohol consumptigrthey have been combined into a single element (E) in this
framework.These PEO crited were used fordeveloping thditerature searchstrategies and
screening ofhe identifiedsystematic reviewsand toalsoguidethe use ofthe GRADE
assessmentThe review questions and outcomes were specified in the statement of
requirement and defined bi)lHMRC anthe Alcohol Working CommitteAWQ.

Therewere four research questions:

1. What are the short term health risks and benefits of varying levels and/or patterns
of alcohol consumption (including no alcohol consumption) associated with any
single episode of drinking in the general population?

2. What are the dng term health risks and benefits associated with varying levels
and/or patterns of alcohol consumption (including no alcohol consumption) in the
general population?

3. What are the health risks and benefits of varying levels and/or patterns of alcohol
consunption (including no alcohol consumptiofoy pregnant women and their
fetuses, including longer term effects on babies and children exposed in utero?

4. What are the health risks and benefits of varying levels and/or patterns of alcohol
consumption (includig no alcohol consumption) for breastfeeding women and their
babies?

The PEO framework for eapfsearchquestion is presented iRigurel0, Figurell, Figure
12, andFigurel3.
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Figure 10 PEO criteria for the evaluation of research question 1

Element Criteria

Population The general population
If evidence is identified, the following specific subpopulations will be examined:
Sex
ElderlypeopleB5 yeary
Youthpeople<18 years and betweenAByear$
People with existing mental anitahilaesses
People with strong family history of alcohol dependence
People on medicines or other drugs (prescribed and illicit) including interactions

Exposure and Varying levels and/or patterns of alcohol consumption (includirapnsuahgitol) in a single
comparator episode or drinking occasion
Qutcomes Injury to self (including physical and domestic violence, road traffic accidents, falls, fire

occupational and drowninghaetf and poisoning)

Acute cardiovascular events (mgkclite myocardial infarction, ischaemic stroke, haemo
stroke, cardiac arrest and arrhythmia)

Acute exacerbation of a mental iliness

STI

Harmful alcokdrug interactions

Sexual function

Acute Gl (gastritis, reflux)

Hangover

Figure 11 PEO criteria for the evaluation of research question 2

Element Criteria

Population The general population
If evidence is identified, the following specific subpopulations will be examined:
Sex
Elderlypeople€B5 yeary
Youthpeople<18 years and betweenr2Byeary
People with existing physical and mental health conditions that place them(atciuidiigiger
cancer hepatitis B,©yD, HIV dbesity mental illne$s
People with strong family history of depdadience
People on medicines or other drugs (prescribed and illicit)

Exposure and Varying levels and/or patterns of alcohol consumption (including no alcohol consumptig
comparator
Outcomes Allcause mortaldynd morbidity

Cancer (including headi negkbreast, liveolorectal, oesophaggastricskinand prostate)
Cardiovascular disease inclagpagtension, stroke, cardiac failure, cardiomyopathy and a
Liver disease including cirrhosis

Alcohaetelated pancreatitis

Mental heidl disorderin€ludindgepression, anxiety and alcelaéd psychosis)

Alcohol use disorders/dependence/withdrawal syndrome

Diabetes and insulin resistance

Obesity/overweight

Quality of life

Sleep disorders

Central neurological disorders

Cognitiveimpa ment / dementia (including Korsak
Seizuresa§ acomorbidity)

Fertility

Osteoporosis {fracture, bone healing)

Gout

Thiamine deficiency

Peripheral neurological disorders e.g. neuropathy

Gastranesophageadftux

Respiratory diseases

Hormonal disorders
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Figure 12 PEO criteria for research question 3

Element Criteria
Population Pregnant women and their fetuses, babies and children

Exposure and Varying levels and/or patterns of alcohol consumption (including no alcohol consumption)
comparator

Outcomes Fetal alcohol spectrum disorders (FASD)
Low birth weight
Small for gestational age
Developmental delay
Birth defects
Stillbirth
Behavioural problems
Neonatal withdrawal
Premature birth
Spontaneous abortion and miscarriage

Figure 13 PEO criteria for research question 4

Element Criteria
Population Breastfeeding women and their babies

Exposure and Varying levels and patterns of alcohol consumption (including no alcohol consumption)
comparator

Outcomes Cognitive impairment in breastfeeding babies
Sudden infant death syndrome (SIDS)
Sedatiom breastfeeding babies
Child neglect/bonding
Failure to thrive.

Literature searches

Comprehensive systematic literature searches were undertakehJanuary 2017 to
identify all systematic reviews published since January 2007 relevant to the review
questions. Papers published after this date were not considered étwsion in the
overview.Ony one search was undertaken for all questicgs outcomes and population
were not included as search term®utcomes were not included as search terms because
they are often poorly indexed with controlled vocabulary terms idinal databases

which thenwould result in relevant references would being miss&f@. searchedhe
following databases using the search strategkigurel4:

Medlineand PreMEDLINE usim@VID SP

EMBASE

PsycINFO

Cochrane Database of Systematic Reviews

Database of Abstracts of Reviews of Effects

Health Technology Assessment Database

Joanna Briggs Institute B)) Database of Systematic Reviewaad
Epistemonikos.

=4 =4 -4 -4 -8 _a_a_2

To identify systematic reviews providing evidence produced since the 2007 systematic
review which informed the 2009 AlcohGlideline&, the searclwasconducted from 1
January 2007 onwards. However, it should be noted that search date of the systematic
review is a more accurate indicator of its currency than its publication date, and that the
currency of the systematic review is included as a criterion for inclusion in the overview.
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The syntax of the search strategias modified ireach databasasrequired.

Figure 14 Search strategy for MEDLINE via Ovid

medline.tw.

metaanalysis.pt.

(systematic$ and (review$ or overviews)).tw.

meta?analy$.tw.

meta analy$.tw.

or/x5

exp Alcohol drinking/

exp Alcoholic Beverages/

Alcoholism/ or AlceRelated Disorders/

Alcoholic Intoxication/

exp BingBrinking/

exp Fetal Alcohol Spectrum Disorders/

alcohol*.ti,ab.

or/713

6and #

&

limitLl5to (humans and yr="2@xrent")

Additionally, a comprehensive search of the grey literature was undertaken on the following
websites:

Register of Australian Drug and Alcohol Research (http://www.radar.org.au/)
National Drug and Alcohol Research Centre (http://ndarc.med.unsw.edu.au/)
National Drug Research Institute (http://ndri.curtin.edu.au/)

Australian Centre for Addiction Reselr(http://www.acar.net.au/)

National Institute of Health and Care Excellence (https://www.nice.org.uk/)
Agency for Healthcare Research and Quality (http://www.ahrg.gov/)

Centerdor Disease Control and Prevention (https://www.cdc.gov/)

World HealthOrganizatior(http://www.who.int/en/)

National Institute on Alcohol Abuse and Alcoholism (https://www.niaaa.nih.gov/)
International Prospective Register of Systematic Reviews
(http://www.crd.york.ac.uk/PROSPERO/)

Health evidence Canada (http://www.healthevidence.org/)

U.S. Preventive Services Task Force (https://www.uspreventiveservicestaskforce.org/)
Public Health England (https://www.gov.uk/government/organisations/pubdalth
england)

Indigenous HealtimfoNet (http://www.healthinfonet.ecu.edu.au/)

International Agency for Research on Cancer (https://www.iarc.fr/)

World Cancer Research Fund (https://www.worldwidecancerresearch.org/)

geegeegeegeeeeec

€ eceg

eee

Selection of the evidence

The titles and abstracts of records rietred by the searches were screeneddtgibility by
onereviewer, with publications identified as being potentially relevassessed in full text.
These systematic reviews were assedsg@ reviewersagainst the PEO criter{&igurelO,
Figurell, Figurel2, andFigurel3) for the overviewin the first instanceDisagreements
were resolved through discussidn. addition, populations which were not judged to be
relevant to the Australian context were excludéwr examplesystematic reviews focused
exclusivelyon a country wheréhere is considered to be a differeptevalence of a disease
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or systematic reviews that excluded studies other than those done in the country of focus
These systematic reviews werlsarequired to include cohort and/or casentrol or case
crossover studies to be eligible. If other study types (e.g. esestonal studies) were
included in the systematic reviews, the results from the cohort and/or-casgrol studies

had to be repoted separately for the review to be included. They were then assessed
againstadditionalmethodological qualitgriteriawhich are set out below. Only one
systematic review was selected for inclusion for each outcddetails of the assessment of
each sygematic review assessed in full text are provided in TeehnicalReport.

Additional criteria for considering reviews for inclusion

Step 1: Minimum criteria

Oncea systematic reviewvasidentified as being eligible for inclusiocib was then assessed
to determine whether it met a threshold for methodological quality. This was identified
considering selectethethodologicakriteria fromA MeasuremeniTool to Assess Systematic
ReviewdAMSTARand Risk of Bias in Systematic RevigR®BIBtools. These ee toolsfor
critically appraising the methodological quality (AMSTAR) and the risk of bias (BOBIS)
systematic reviews.

Only one systematic review was selected for inclusion for each outcome.

Systematic reviews were considered for inclusiothe overvew if they metat least 2 of the
following criteria:

1. Comprehensive literaturesarch(AMSTAR criteria )3
Tomeet this criterionthe systematic reviewnusthavesearched ateast two electronic
sources specified the years anthtabasesearched, and the keyords and/or MESH
terms. Thesearches should have been supplemented by checking the references in the
primary studies identified.

2. Characteristicsof included studies in systeatic reviews (AMSTAR criterig 6!
Tomeet this criterionthe systematic review should have specified (as a minimum): the
age and gendeof the participants, and any potential key confounders, such as tobacco
use and cemorbidities. The systematic review should have also provided a clear and
detailed description of the exposure, comparator(s), outcomes, and studyotfyibe
included primay studies.

3. Quality assessment of included studies in systatic reviews (AMSTAR criteria

7)121
Tomeet this criterionthe quality of each of the included studies neeldo be reported
in the systematic reviewsing a predefined quality assessment tool appropriate for the
study design.

4. Inclusion and exclusion criteria (ROBIS Domain 1: study eligibility crijfia
Tomeet this criterionthe systematic review should have clearly specified and provided
anappropriatedescription andationalefor the inclusion and exclusion criteria for the
population, exposure(s) and outcometh that this isdifferent from ROBIS Phase 1,
which is about assessing the relevance of the inclusion and exclusion sgdtematic
review.
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All systematic reviews assessed againesttriteria were reported in thdull text screening
tables providedri the Technical ReporfNote that §me were given & LJI NdiidgforfaQ
criterion. For example, for quality assessment some systematic reviews did not agshss
quality using apecific quality assessment tool but may haliscussed and/oconsidered
qualityin a narrative wayr in their analysis.

Step2: Methods of analysis

Any systematic reviews that met at least 2 of the criteria shbalee provided an adequate
description of the methodology used to analyse the studiR®BIS Domai: study

eligibility criterid*9). If a metaanalysis was performed, the systematic review should have
described and justified arsubgroupor sensitivity analyses and methods used to deal with
anyheterogeneity

This step involved two parts:

1 The first was to assess whether the methods of analysis were sufficient to allow for
reliable extraction and interpretation of the results. Many systematic reviews were
excluded at this step. For examplgstematic reviews that did not assess varying
t SgSta 2F fO02K2t 02y adzYLJiAz2y FyR 2yfe
consumption versus no alcohol consumption were excluded. Systematic reviews that
included study design types other than cohartd/or casecontrol or casecrossover
studies were only considered for inclusion if the results for the cohort and/or-case
control or casecrossover studies were reported separately.

1 Secondly, in the instance when two or more systematic reviews that neet th
minimum criteria and met the same number of criteria 1 to 4 then the methods of
analysis was used to select the best quality review for inclusion. For example, the
systematic review included for melanoma was selected over another systematic
review basecn its methods of analysis: it had a stratified analysis that included
only studies that adjusted for sun exposure, which is a very important confounding
variable for that outcome. Other systematic reviews may have been selected over
other reviews becausthey considered other factors that may change the effect
estimatelike study design type araor recall biasesvithin their analyses.

Step 3:Date ofsearch

When two or more systematic reviews that met the minimum criteria and met the same
number of critera 1 to 4andthey were both deemedb have the most appropriate
methods of analysis at step tBien the onewith the most recent search dateas
selectedfor inclusion

Reviews were excluded if;

1. They did not provide an adequate description of thethodology used to analyse
the studies (any methodology, including narrative syntheses/be appropriate)
The methods useavere not appropriate or adequate justifications for methods of
analysisvere not provided. If a metanalysis was performed the sgmatic review
should describe and justify any subgroup or sensitivity analyses and methods to deal
with any heterogeneity and study design type of included studies.

2. The study designs included in the systematic review were notoaseol, cohort or
casecrossover. Note that reviews were not excludethdy included other study
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design types (e.g. crosectional) and theesults from the cohort and/or case
control studies were reported separately.

3. They were norsystematic reviews, primary studies, latte editorials, animal
studies, invitro studies, laboratory studies, conference abstracts and technical
reports.

4. They were pn-English language studies.

5. If they only focused on one type of alcoholic beverage, for example, beer or wine
only.

A flow chartshowing the steps to choosing the systematic review is providé&igurel5.

Figure 15 Steps for choosing the included systematic review for each outcome

Assess all full text reviews against PEO criteria

Assess all reviews that met PEO criteria against

the following criteria:

Comprehensive literature search
(AMSTAR criteria 3)

Characteristics of included studies
{(AMSTAR criteria 6)

Quality of included studies (AMSTAR
criteria 7)

Inclusion and exclusion criteria (ROBIS
domain 1)

Methods of analysis (ROBIS domain 4)

One review with Multiple reviews
the highest number with the highest

of criteria number of criteria

21| Page



AMSTAR

Thereportingquality of all included systematic reviewsisassessedisingAMSTAR. This

was done by one reviewer and checked by a second revielwsr discrepancies in data

extractionwere resolved by discussion or consultatiaith a third reviewer(when

required)

The AMSTAR tool was used to assess the reporting quaiitglofiedsystematic reviews. All

AGSYa 6SNB [yasgSNBR gA0GK SAGKSNI weasSaQr wy2Q3r W
WwasSaQ Aa & O0arBlRthdr @answerg Kord d8ra poiits. The AMSTAR tool is

described irFigurel6.

Figure 16 AMSTAR quality assessment instrument

Item Question Answer Comment
1 Was an ''a pri20orid design provi
2 Was there duplicate study selection and data eXktraction?
3 Was a comprehensive literature search pefformed?
4 Was the status of publication (i.e. grey literature) used as an inclusic
5 Was a list of studies (included and excluded) grovided?
6 Were the characteristics of the included studies provided?
7 Was the scientific quality of the included studies assessed and docu
8 Was the scientific quality of the included studies used appropriately
formulating conclusiohs?
9 Were the methods used to combine the findings of studies appropric
10 Was the likelihood of publication bias assessed?
11 Was the conflict of interest stated?
Abbreviations: CA = canét answer; N = no; NA = not appli:

Fulldetails of the AMSTAR assessments for each of the included systematic reviews are
available in the Technical Report.

The quality of the systematic reviews according to AMSTAR scores were reported as:

w Poor quality (AMSTAR score < 6);
w Moderate quality (MSTAR score between 6 and 8);
w Good quality (AMSTAR score >8)

2 KSYy dzaAy3a la{¢!w (G2 FraaSaa AyOfdzRSR addzRASa ¢
OKIF NI OGSNR&alGAOa 2F (KS AyOf dzZRSR &addzRASA LINROJAR
were not reported If the confounders were reported and other characteristics of patients

and details such as the measurement of alcohol exposure then this question was answered
YasSaQd ¢KS LINRPG202ft aidliSR (KFKG GKS YAYyAYdzy NB
levelsof alcohol; however, if some of these details were missing but confounders and other

OKF NI O6SNRaGAOa ¢oSNB adliSR: GKSy GKAa ljdzSadaz

Data Extraction

Data extractiorwasperformed by one reviewer and checked by a second reviedusy.
discrepancies in data extraction will be resolved by discussion or consultation with a third
reviewer(when required) Missing data from individual studiessnot sought.
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GRADE

Overview of GRADE

The Handbook for grading the quality of evidence areldtrength of recommendations
using the GRADE approathvas used to guide assessment of the underlying evidence
presented in the systematic reviews.

The evidence for each outcome was assessed using the GRADE system for rating the quality
of evidencé® with some modification for the assessment of a public health interveftion

Under the GRADE system, the overall quality of the evidence for an outcome is categorised
as high, moderate, low or very IdWEvidence from randomised controlled trials is initially
graded as high quality and eviate from observational studies is initially graded as low
guality.On the advice of the NHMRC, and with the approval ofAWC this oveniew has

adopted the GRADE categati®n suggested by Hard@015'?, where observational studies

which are less prone to bias argtiallygradedr & WY 2 RSNJ (S Q 4quality2 LILI2 aSR G 2
Therefore i systematic reviews included prospective cohort studibéch wereanalysed
separatelyfrom other study designs thethese systematic reviews were consideredstart

at $hoderateCuality.

The GRADE approach is per outcothere is no process within GRADE to synthesise the
results across multiple systematic reviews or to estimate effect size for the body of evidence.
To date GRADE has been infrequently applied to overviews and there is currently no
guidance on how to appRADE to overviews, howeveGR ADE working groygpoject to
develop GRADE methods for overviews of systematic reviews is currently being undertaken.

Only information reported in the systematic reviews were used to inform this assessment,
primary studiesvere not retrieved or reviewed.

The quality of the evidence can be decreased by 1 or 2 if any of the following conditions are
met.

Figure 17 Factors for downgrading in GRADE

Limitations in study design execution (risk of bias) Z1 or 2 levels
Inconsistency of results Z1 or 2 levels
Indirectness of evidence Z1or 2 levels
Imprecision Z1 or 2 levels
Publication bias Z1 level

The quality of the evidence, described in further detail below, camt®ased if any of the
following conditions are met.

Figure 18 Factors for upgrading in GRADE

Factor Consequence
Large magnitude of effect y 1 or 2 levels
All plausible confounding would reduce the demonstrated effe § 1 level
increase the effect if no effect was observed

Doseresponse gradient y 1 level
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It should be noted that GRADE does not recommend upgrading when downgrading has
occurred. However, it was agreed that for the purpose of this overview, in ordestter
differentiate between the levels of evidence, we have upgraded when downgrading has
occurred.

GRADE domain 1: Limitations in study design or execution (risk of bias)
This domain in GRADE refers to limitations that may bias the effect estimate.

Forobservational studies, GRADE highlights a number of potential limitatoRg(rel9
below), however additional limitations may be present.

Figure 19: Potential limitations of observational studies

Potential limitation Example

Failure to develop argbply appropriate eligibility § Underor ovematching in casentrol studies
criteria (inclusion of control population) f  Selection of exposed and unexposed in co
studies from different populations
Flawed measurement of both exposure and 91 Differences in measurement of exposure (g
outcome recall bias in casentrol studies)
9 Differential surveillance for outcome in exp
and unexposed in cohort studies
Failure to adequately control confounding 9 Failure of accurate measurement of all kno
prognostic factors
9 Failure to match for prognostic factors and
adjustment in statistical analysis
Incomplete or inadequately short follgw 1 Especially within prospective cohort studies
groups should be followed for the same am
time.

Asnoted in the table above, failure to adequately control confounding may increase bias.
Many of the included studies in the identified systematic reviews did not adjust for
confounding variables, and when they did, the factors adjusted for ranged fromnagsex
only to fully adjusted models. Consequently, this reduces the confidence of the results in
these studies, and any corresponding matzalysis, as there may be residual confounding
present.

Not all included systematic reviews assessed the risk afibithe primary studies. In those
which did, the assessments were often poorly reported and insufficient for reliable
interpretation and assessment of the methodological quality of the review and its included
studies. This is compounded by the poor rejpagtof the included studies. Many of the
included systematic reviews also commented on the poor methodological quality of the
included studies and the differences that study design and recall biases may have on the
observed effect sizes reported. Additidlyamany of the included reviews did not meet all
the criteria set in the protocol and only met the minimum criteria for inclusion in the
overview (2 out of the 4 additional criteria).

Prospective cohort studies are considered in the NHMRC EvidencedHiét&o be a higher
level of evidence than casmntrol studies for aeti@gical research questions. Many of the
systematic reviews identified included both cohort studies and -casgrol studies, which
were often metaanalysed together. As casentrol studies are susceptible to the
introduction of more bias than prospectiveltort studies, we are less confident in the
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results from a systematic review that combines both study types in its 1aeddysis than

from a systematic review which includes only prospective cohort studies. Additionally, some
systematic reviews did repostudy types separately and found differences in the observed
effect sizes dependent on study types.

However, upon agreement with the NHMRC and AWC, we downgraded by 1, instead of by 2,
if the systematic review did not assess risk of bias but only inclpdespective cohort

studies or had less than 25% of the population from eam®rol studies. If the systematic

review did perform quality assessment and determined the risk of bias to be low but the
systematic review included casentrol studies we haveaivngraded by 1, due to the

higher risk of bias in a casentrol study design.

While we have considered the quality of systematic reviews in our inclusion and exclusion
criteria in the systematic reviews and have conducted AMSTAR assessments on these, we
have only considered the risk of bias in the primary studies for the GRADE assessment. The
quality of the included systematic reviews ranged from 2 {out of 11) on the AMSTAR
checkilist. It should be noted that the AMSTAR checklist itself may not aglsuratiect the

quality of the included studies and it is likely that the AMSTAR score, in part, reflects the
inability to publish sufficient details in peer reviewed publications.

Please refer to the summary of findings table footnotes for each outcomexjolanations
on reasons for downgrading for that particular outcome.

GRADE domain 2: Inconsistency of results

Inconsistency in GRADE refers to an unexplained heterogeneity of results. We downgraded
by 1 or 2 depending on the level of heterogengitgsent, if any was detected. GRADE
guidance suggests the following for heterogeneity using tiséatistic: 340% might not be
important, 3060% may represent moderate heterogeneity; 80 may represent

substantial heterogeneity, and 75%0% is considable heterogeneity. The highest level of
heterogeneity detected was used. If one subgroup for an outcome had considerable
heterogeneity then it was downgraded by 2 even if other subgroups had low or moderate
heterogeneity. If heterogeneity was detectedtisufficiently explored and explained

through subgroup/sensitivity analysis and the systematic review reported these results then
the systematic review was not downgraded for heterogeneity.

We did not consider consistency across primary studies in thetitireof effect. We have
referred to consistency across systematic reviews that met the minimum criteria for
inclusion for that outcome, but we did not include this assessment as part of the GRADE
process, due to the selection of only one systematic re¥avinclusion.

Significant heterogeneity was observed in most of the included studies which decreases our
confidence in the results. While heterogeneity was often explored through sensitivity or
subgroup analysis the analyses undertakare often insuffcient and all potential sources

of heterogeneity were not fully explored. This is a limitation of the overview approach as it
relies on the reporting of the pooled analyses from the systematic reviews and the analyses
to explore any heterogeneity that wearried out by the review authors. In some of the
included studies there were additional analyses that could have been carried out by the
systematic reviews that may or may not have explained the heterogeneity observed.
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Please refer to the summary of fimgjs table footnotes for each outcome for explanations
on reasons for downgrading for that particular outcome.

GRADE domain 3: Indirectness of evidence

Indirectness in GRADE refers to indirectness in the population, exposure or outcome, when
comparing thesystematic revie® PEO to the PEO of this overview. We downgraded if there
was indirectness in the population, due to potential residual confounding that may affect
the results. We did not downgrade if an outcome included both incidence and mortality as
outcomes because the outcomes in the protocol did not specify incidence or mortality for
outcomes.

Please refer to the summary of findings table footnotes for each outcome for explanations
on reasons for downgrading for that particular outcome.

GRADE domai 4: Imprecision

GRADE recommends that the boundaries of the confidence intervals of the estimate of
effect are used for assessing imprecision. This can be done by agreeing in advance with the
committee minimal important differences (MIDs), or using défdiDs. MIDs were not set

in advance with the AWC or NHMRC and we did not use the default MIDs. This is because
the effect sizes for alcohol are usually dagpendent and the MIDs are likely to vary widely
between outcomes; therefore applying a defaultDAwould not be appropriate.

Please refer to the summary of findings table footnotes for each outcome for explanations
on reasons for downgrading for that particular outcome.

GRADE domain 5: Publicatiobias

As per the GRADE handbdBka t dzo f A OF GA2Yy 0 A l-@stinfatondrana @ aGSYIl GA O
over-estimation of the underlying beneficial or harmful effeltte to the selective

publication of studies. Confidence in the combined estimates of effects from a systematic

review can be reduced when publication bias is suspected, even when the included studies
0KSYaSt @Sa KI@S | 26 NAR&] 2F OAl &adé

For assessing pubhtion bias in GRADE, we downgraded by 1 if the systematic review
authors detected publication bias. If the systematic review did not assess publication bias
then we also downgraded this by 1 as the possibility of publication bias occurring is
unknown. Wealso considered publication bias likely if the systematic review only sedrch
one database, unless this was justified by the systematic review authors.

Please refer to the summary of findings table footnotes for each outcome for explanations
on reasonsdr downgrading for that particular outcome.

Grading the evidence in practice for this overview

Systematic reviews only including prospective cohort stusiededas moderatequalityin
GRADE. If systematic reviews included study designs other than ptiogpeohort studies
but analysed prospective cohort studies separatéigse systematic reviewsere also
considered to starat moderate.
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The protocol stated that if two systematic reviews oé ttame quality and search date were
identified that include different studies, then both systematic reviewsuwd be considered

for inclusion. Howewe as the GRADE approach is petcome there is no process within

GRADE to synthesise the results across multiple systematic reviews or to estimate effect size
for the body of evidence. In addition, it is difficult to assess other aspects of GRADE including
risk of bias and inconsistency. Therefore we have selected only one systematic review per
outcome. For some outcomes there were multiple systematic reviewstieathe

minimum criteriafor inclusionin the overview and included some of the same primary

studies but not others. We have been clear in TeehnicalReport about how we chose the
systematic review and have included the one with the most recent seatehwhere

possible. However, in the instance that there is another systematic review, with similar
search dates, that also meets the minimum criteria, we have referred to this systematic
review and its results in the evidence evaluation. We have not iedadfull summary of

findings table or conducted an AMSTAR assessment or any data extraction for that
a2adSYFHGAO NBOASgD | 26SOSNE || adzYYFENE 2F (KS
available in thelechnicalReport and are referred to in the evidea@valuation.

Methodological reviewer comments

The first draft of the overview underwent methodological review by an independent
reviewer. The comments and recommendations of the independent reviewer were
considered and the overview was revised where relevant.

The key recommendations of the methodoica review and the responses are as follows:

1 Report the number of reviewers who carried out screening decisions and the
process for resolving disagreements.

Responserhis has been added to the methodology section of the report.

1 Provide a flowchart (or g like) so that a clear outline of the process and decision
points for considering inclusion of the reviews is available to the reader.

ResponseThis has been added to tmeethodologysection of the report.

1 Reconsider the inclusion of reviews based on search date (particularly where a low
quality systematic review was identified). Undertake AMSTAR assessment for all
reviews meeting PEO/study design and minimum criteria and include the highest
AMSTAR qualityated review as a priority over seardates.

Responsd-urther detail on this has been added to the methodology section of the
report. The initial assessment of quality used fleterminedselecton criteria from
both the AMSTAR and ROBIS todlkis is bcause AMSTAR gives equally weighing
to a number of different criteria, however not all criteria would be of equal
importance in making a decision about which one to select based on quality. The
pre-determined selection criteria were the domains in AMSBARROBIS that were
considered to have the most impact of overall quality. These criteria were used to
screen the identified reviews initially and then, for each outcome, the review with
the highest eligibility score was included in the overview.
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1 Reconsidr the exclusion of reviews based on study type that specify the inclusion of
cohort and caseontrol studies, in addition to crossectional and experimental
study designs. As a minimum provide a clear justificetor the broad application of
these criteria across outcomes.

Responsdf a systematic review provided findings framhort/casecontrol/case
cohort/casecrossover studies separately then it was still considered for inclusion,
even if it also included experimental and/or cresectional studies Detail on this

has been added to the methodology section.

1 Evidence statements are not fit for purpose. Apply a consistent approach to
constructing technical evidence statements that provides the reader with clear
information about the extent and strenigtof the evidence.

Responsezvidence summaries will be revised in collaboration with NHMR@hand
AWC.
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Results

Thesearchon multiple databases was conducted ®danuary2017. After removing
duplicate references, weetrieved 4,975 referencesnd anadditional14 references were
identified from grey literature searche¥wo-hundred and sixtyone full text reviews were
assessed for eligibility with 38 systematic reviews fulfilling the eligibility criteria for this
overview.

Figure 20 PRISMA Diagram

6738 records identified through
database searches

14 additional records identified through
grey literature

A 4

4989records after
duplicates removed

21 identified on
Y Mendelian

261 wll text randomisation
systematic reviews
assessed for
eligibility 202 full text articles
excluded (for
reasons for exclusion
4 please see Technical

38 systematic Report)
reviews(for 53
outcomes)included

A list of systematic reviews considered in fekt but subsequently excluded from the
overview is provided in th@echnicalReport with reasons for their exclusion.

Question 1:Short term health risks and benefits

What are the short term health risks and benefits of varying levels and/or patteralisatiol
consumption (including no alcohol consumption) associated with any single episode of
drinking in the general population?
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Figure 21 Systematic reviews identified at full text for question 1

Critical Injury to self or others Domestic violence 4 0
Suicide 2 0
Maxillofacial fractures 1 0
Trauma recidivism 1 0
Firearm violence 1 0
Unintentiontlls 1 0
Injury 3 1
Fatal motor vehicle injury 1 1
Acute cardiovascular events Acute cardiovascular event 1 1reporting
3 outcomes
Important ~ Acute exacerbation of a mental illnes Depression 1 0
tc)rL;ttigz;)It Sexually transmitted diseéS€RD Unprotected sex 3 0
HIV 1 0
Harmful alcokarug interactions Opioid overdose 1 0
Sexual function Erectile dysfunction 1 0
Qf limited Acute Gl No systematic reviews identi
Importance Hangover No systematic reviédentified

*For full details of reasons for exclisystematic reviews pleasd sebnical Report

Injury to self

Injury

Evidence from 9 caseontrol and 5 asecrossover studies (n cases=22,188port an
association between any alcohol consumption and increased risk of injury within 6 hours,
when compared witmon-drinkers.

This is consistg with the conclusions of thether systematic reviews that met the
minimum criteria specified in the protocol.

Four systematic reviews?”: 128 17ere identified at full text on the assation between
alcohol consumption and injuries. The systematic review by Zeisset’201&s selected for
inclusion in the overview because it had the most recent sedatd and met the minimum
criteria specified in the protocol. One other systematic revf@wnet the minimum criteria
specified in the protocol, but had a less recent search dete. quality of evidence across
the underlying primary studies included imetselectedsystematic review was assessed as
verylow quality in GRADE.

The systematic review was ofotlerate quality (AMSTAR ratingit of 11) and included 9
casecontrol and 5 caserossover studies. No formal quality assessnvesst undertaken so

the risk of bias of individual studies included is unknphmwever, the systematic review
demonstrates through its analysis and discussion that biases are present due to study design
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and recall factors. The systematic review reportiedt any alcohol consumiain was
associated with increased risk of injury (OR8Z95% CIl 223.54)) when compared with

no alcohol consumption in the 6 hours prior to injufjne odds of injury was raised
substantively and significantly for estimates basedliferent study de&gn types and use of
recall measurementhowever, heterogeneity was detected and the size of the effect
significantlyvaried according to these factor§he systematic review also reported
separately the pooled results for men and wom&he simmary of firdings is presented in
Fgure22.

This systematic review did not report the confounders of the includadecontrol studies
or whether or not they dichn adjusted or unadjusted analysis. It did report whether gender
was adjusted for in the included studjesost of them did not adjust for gender.

This is consistent with the conclusionstiod other systematic revie¥® that was identified

at full textand met the minimum criteriawhich reportedthat alcohol consumption wsa
associated with an increased risk of injury. This systematic review also reported differences
in effect size between study design types. It did not repiata ongender separately.
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Figure 22 Summary of findings: Injury

QOutcome No of reviews Narrative summary of results GRADE Quality of
(SRs) evidence

(No. unique

studies and
No.
participants)

Injury 1sB™! OneSRincluding 9 case Risk of bias2 a¢ ¢ ¢
control, 5 casgossover, |nconsistenc.32
reportearisk of injufgr any
alcohol consumpta@@®R=280 S
(95% CI 2.215 when Imprecision: O
compared with no alcohol ~ Publication bias:
consumption in the 6 hours

to injury.

The systematic review also

reported results separately b

study design and recall peric

For caserossover (n=5 studi

from 13 results) @R

injurg38& (95% Cl 25650

p=0.00), ED casentrol (n=5

studies from 10 results)

OR=1.8(95% CI 192.82,

p=0.00)population casmntrol

(n=4 studies from 4 results)

OR=3.4(95% CI 1.585,

p=0.00). For recall period us

usual frequency (n=2 studies

from 10 results) OR449%5%

Cl 2.54%.057p=0.00). For
AfYesterdayo o

control (n=12 studies from 1

results) OR=2.32 (95% &} 1.

3.0 p=0.00).

GRADE reasons for downgradingipgrading

(9 Caseontrol,
5 Case
crossover, n
cases=22,182)

Indirectness: 0

Injury Risk of biasNo formal quality assessment is undertaken so the risk of bias of individual studie
unknown, however the systematic review demonstrates through its analysis and discussion t
present due to study design and recall fazbostency:Heterogeneity was detected and reporte
significant differences between study of different design or using differernkcadtrhiasksidd.
ImprecisionNil Publication biadNone detected.

AbbreviationSR = systematic review=@#/ds ratio; ED = emergency department; Cl = confidente intemedr of
participants

Fatal motor vehicle injury

Evidence fronb casecontrol studies (n cases3272), report a doseresponseassociation
betweenblood alcohol contenteveland increased risk détal motor vehicle injury.

Increasing levels aflcohol consumption confer a large increased risk of fatal motor vehicle
injury.

One systematic reviet? was identified at full text on the association betwealcohol and
fatal motor vehicle injury. The systematic review was of poor quality (AMSTAR3atirig
of 11) and included 5 casmntrol studies with an unclear risk of biabhe quality of
evidence across the underlying primary studies included irsyis¢ematic review was
assessed agerylow quality in GRADE.
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The systematic review reported alcohol consumption is associated with increasedfodds
fatal motor vehicle injury. Theummary of findings is presented Figure23.

A strong doseaesponse gradient was reported, showing that increased levels of alcohol
consumption, measured by increased blood alcohol content (BAC) levels, was associated
with increased risk of fatal motor vehicle injury. There was also a large effectosizeBAC

of 0.08 there was a 13 times greater odds of a fatal motor vehicle inpmpared with no
blood alcohal

The systematic review was downgraded for insufficientiyl@ing heterogeneity.

Considerable heterogeneity’ & 99.4%) was detected ayas suchthe pooled odds ratios
should be interpreted with cautiobecausehe effect size may be overestimated. However,

all of the included studig€®ffect sizes and correspding confidence intervals report alcohol
consumption to be associated with fatal motor vehicle injury, with very large effect sizes for
higher levels of alcohol consumption, that if overestimated would likely still be a large effect.

Figure 23 Summary of findings: Fatal motor vehicle injury

Outcome No of reviews Narrative summary of results Quality of
(CRO)] evidence
(No. unique
studies and
No.
participants)
Fatal motor 1 SB2° One SR, including 5 ease Risk ofias:-2 Gé ¢ ¢
vehicle injury (5casecontrol, qutr?Ibgtudles wghdaggnfrlc Inconsistency
cases N=3272, |ox O D1as, Feporte =1 Indirectness: 0
control (95% QI. 1.43.14) for every Imprecision: 0
n=96,657) 0.02% increase in BAC, ina 'MP JoEE
e random effects matealysisA Publication bias:

dose response analysis was Dose response: +.
al® undertaken that reportec Effect size: +1
that at a BAC level of 0.08 O

13.0 (95% ClI: 1il15.2)

compared with no blood alcc

At a BAC level of 0.02 OR =

3.64 (95% CI: 3i3P4)p

number for desesponse

analysis not reported in the

systematic review).

GRADE reasons for downgradingipgrading

Motor Risk of biastncluded studies at unknown risk dhbaassistencytleterogeneity detected but reaso
vehicle for heterogeneity not expldretirectnessNil.ImprecisionNil.Publication biaDetectedose
injury responseDetected=ffect sizetarge.

AbbreviationrBAC= blood alcohol content; SR = systematic review; Caie; @ldsconfidence intemalnumber of
participants
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Acute cardiovascular events

Myocardial infarction(MI) or Coronary event

Evidence frond casecontrol and 5 asecrossover (n cases=17,9663port aU-shaped
doseresponse associatidmetween alcohotonsumptionin the previou24 hours and Ml or
coronary event.

Ischaemic stroke

Evidence fron8 casecontrol and 1 caserossovern cases=2,599report a doseaesponse
association between alcohol consumption and ischaemic stibiiis. asociation indicatea
linear doseresponsewithin 24 hours and a dhaped dose@esponse associationithin 1
week, for risk ofschaemic stroke

Haemorrhagic stroke

Evidence fron® casecontrol and 1 caserossover study (nases=1,262report a dose
response association between alcohol consumption Aadmorrhagic stroke. This
association indicates a-thaped doseesponse within 24 hours and a linear dessponse
association within 1 week, for risk of haemorrhagic stroke.

One systematic reviel® was identified at full text on the association betweacutealcohol
consumption and risk of Ml or a major coronary event, ischaemic and hemorrhagic stroke.
The systematic review was pbor quality (AMSTAR ratingobit of 11) and include 16 case
control and 7 caserossover studies with an unclear risk of bilise quality of evidence
across the underlying primary studies included in the systematic review was assessey as
low quality in GRADE.

The systematic review reported adhapal association between alcohol consumption and
acute cardiovascular eventsi(, coronary event, ischaemic and hemorrhagic stroke). It
reports that there may be a lower risk of acute cardiovascular events for low levels of
alcohol consumption, but a higheisk for higher levels of alcohol consumption, compared
to no alcohol consumption.

The systematic review included casentrol studiesAll adjusted for confounders, but the
confounders adjusted for varied widely between studies, with some studies onlgteuju

for age and sex. Only 6 studies adjusted for usual alcohol intake in their analyses. Fhe case
crossover studies and 2 casentrol studies were restricted to current drinkers only,

however the remaining 14 casmntrol studies may have included formdrinkers in the
non-drinking group There was no separate analysis of studies that included only current
drinkers.
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Figure 24 Summary of findings: Ml or Coronary event

Outcome

Mior Coronary
event

No of reviews
(SRs)

(No. unique
studies and
No.
participants)

1SR°

(4 Caseontol,
5 Case
crossover, n
cases=1966)

Narrative summary of results

OneSRreported a-shaped
association between alcohol
intake and MI or coronary ev
(Pcurve<0.001) (5 case
crossover, 3 casentrol). It
reported a lower risk for alco
intake of id128
day (RR=076 but a higher ris}
for 4108 g in
for the risk of MI or a major
coronary everi=3.3%).

The systematic review also
reported an RR=0.81 (95% (
0.700.94) for any alcohol
consumption compared to nc
drinking, but with significant
heterogeeity 875.7%) (3
casecrossover, 2 casentrol
studies).

GRADE Quality of

evidence

Risk of bias2
Inconsistency
Indirectness: 0
Imprecision: 0
Publication bias: C

e e e

Ischaemic
strok€1S)

1 SR®

(8 Caseontrol,
1 Cae
crossover, n
cases=599)

OneSRreported a-shaped
association between alcohol
intake and IS (Pcurve=0.007
casecrossover, 7 casentrol).
It reported a lower risk of IS 1
4a75g alcohol
2.25fold higher risk of IS in tt
weekd | | owi ng a:
week after drinking alcohol
compared to not drinking alc
(P=8.6%). A dosesponse
relationship was reported for
within 24 hours (Pcurve=0.0:
Plinearity=0.52).

The systematic review als
reported RR=0.94 (95% C} 0
1.32 for IS in 24 hours (1 eas
crossover, 4 casentrol
studies) RR=0.84 (95% C} 0.
1.19) within one week (4-cas
control studies) for any alcot
consumption compared to nc
drinking, with moderate
heterogeneity=#8.6%,
1’=36.8%, respectively).

Riskof bias:2
Inconsistencyk:
Indirectness: 0
Imprecisiof:
Publication bias: C

e e e

35| Page




Qutcome No of reviews Narrative summary of results GRADE Quality of
(SRs) evidence

(No. unique

studies and
No.
participants)

Haemorrhagic 1 sg® OneSRreported a-khaped Risk ofias:-2 Geee
strokgHS) association between alcohol |nconsistency

(6 Caseontrol, intake and HS (Pcurve=0.02

i Indirectness: 0
L Cae reported a 38% lower risk of .
crossover,n L 24 g g of Imprecisiort
cases=262) increased risk of Ha®l of HS Publication bias: C

with a8lg wit
consumption inngparison witt
no intake2¢90.5%)A dose
response relationship was
reported for HS within one w
(Pcurve<0.001, Plinearity=0.
=8.3%).

The systematic review also
reported a RR=0.81 (95% ClI
0.232.81) of HS in 24 hours 1
any alcohol consumption
compared to no drinking, but
with significant heterogeneity
(P=89.8%). The risk of HS
increased when the outcome
was measured up to 1 week
after alcohol consumption,
RR=3.33 (95% CI 16329) for
any alcohol consumption
compared to no drinking.

GRADE reasons for downgradingipgrading

Ml or Risk of biastncluded studiasunknown risk of biasonsistencyConsiderable heterogeneity was
coronary detecte@nd insufficiently expldretirectnesshil.ImprecisionNil Publication biasNone detected.
event

Ischaemic Risk of biastncluded studiasunknown risk of biasonsistencyModerate heterogeneity detected
stroke insufficientgxploredindirectnesshil.ImprecisionNil Publication biasNone detected.
Haemorrhagi Risk of biastncluded studiesunknown risk of biasonsistencyWide @. IndirectnessNil.

c stroke Imprecision95% ClI for 24 hours cross the linefiéct®ublication biadNone detected.

Abbreviations= number of participants; SR = systematic review; RR=relative risk; Cl = confidence interval, HS =
haemorrhagic stroke; IS = ischaemic stroke; Ml = myocardigl infaestien
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Question 21ong term health risks and benefits

What are the long term health risks and benefits associated with varying levels and/or
patterns of alcohol consumption (including no alcohol consumption) in the general
population?

Figure 25 Systematic reviews identified at full text for question 2

Critical Allcause mortality Allcausemortality 7 1

Allcause morbidity No systematic reviews identifi
All Cancers Bladder 5 1
Brain 3

Breast 7

Cervical 2

[EnY
N

Colorectal

Endometrial
Gallbladder
Kidney

Liver

Lung

Ho d g kmphotng |

NonHodgki ndés |

Leukaemia

Myeloma

Melanoma

Mouth, pharynx and larynx

Oesophageal

Ovarian

Pancreatic

Prostate

Stomach

Thyroid

Other
Cardiovasculdisease Coronary heart disease

Atrial fibrillation

wWlilhlOjlO|N|O|INJOINDNINMN PN O O O |bdIN

[EEY
N

Heart failure
Stroke

Hypertension
Other

Liver disease Fatty liver disease

Cirrhosis

Rrlkr ololr|iRr|R|IPR|IR|lOo|lRPR|IR|IRIPIR|IRIRPIRIPIRPIRP|IlPIRPR|IRP|IPIRP|IR|IRLPIR|R|R

NiRPIWIOaOaINDN|WINIDN

Alcohol related pancreatitis Pancreatitis
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Reflux

Mental healtlisorders Posttraumatic stress disorde 1 0
Depression 2 0
Alcohol use No systematic reviews identifi
disorders/dependence/withdrawal
syndrome
Diabetes and insulin resistance Diabetes 4 1
Obesity/overweight Obesity/body weight 2 0
Important but Quality of life No systematic reviews identifi
not critical Sleep disorders No systematic reviews identifi
Central neurological disorders Multiple sclerosis 1 0
Amyotrophic lateral sclerosi 1 0
(ALS)
Par k idisesagen 6 s 3 0
Dementia/cognitive decline 13 1
Seizures 2 1
Fertility Fertility (women) 1 0
Semen quality 1 0
Osteoporosis Hip fracture 5 1
Gout Gout 2 1
Thiamine deficiency No systematic reviews identifi
Qf limited Peripheral neurological disorders No systematic reviews identifi
importance

No systematic reviews identifi

Respiratory diseases

Pneumonia 1 1

Tuberculosis 2 1

Hormonal disorders

No systematic reviews identifi

*For full details of reasons for exclusion of systematic review3 pitaseas&eport

Liver disease: Cirrhosis

Evidence from 14 cohort (n=1,475,765) and 3 easd@rol studies(n=2,122)report a dose
response association betweemhronicalcohol cmsumption and liver cirrhosis, when
comparedwith lifetime abstainers. This association indicatest higher leves of alcohol
consumption confer largeincrease irriskof liver cirrhosis.

One systematic revieW®* of poor quality (AMSTAR ratingp8t of 11) was identified at full
text on the association between alcohol consumption and liver cirrhttsiecluded 14
cohort (n=1,475,765) and 3 casentrol studies (r2122).The quality of evidence across

the underlying primary studies included in the systematic review was assessed as low quality

in GRADE.

A doseresponse metaanalysis reported that the higher the level of alcohol intake, the
greater the risk of morliity and mortality from liver cihrosis, in both men and women. A
categorical random effects metnalysis reported that for alcohol consumptio24gthere
may be a decreased risk in men for morbidity for liver cirrhosis vdoempared to lifetime
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abstaines (RR 0.3, 95% 0.2 to 0.A4pwever, at higher levels there anincreased rislof
morbidity (>2536 g: RR 0.7, 95% CI 0.5 to 1.0)-436): RR 2.0 (95% 1.5 to 2 Fdr
women risk was similar at 24g/day when compared to lifetime abstentigRR 1.095% 0.5
to 1.9) It should be noted that there werflewer studies that reported on the outcome of
morbidity of liver cirrhosighan mortality. For mortality from liver cirrhosis in women, risk
was higher at any level, and for men risk was higherl&g/day, but similar for <12g/day,
when compared to lifetime abstainers.

Results from categorical metmalysis reportediere was also large effect sizes for higher
levels of alcohol consumption >60g/day on risk of mortality from liver cirrhagisén
RR=22.7 (95% CI 173P.1) men RR=14 (95% CI 116.7)).Whether or not effect measures
were included from unadjusted or adjusted analyses ahdt confoundersvere adjusted

for in the included studies asnot reported.

The risk of bias weaunknown as néormalriskof bias assessment of included studies was
conducted. Considerable heterogeneity was detected in an initial anaRsi@¥%h women,
[>=78% men) that examined mortality and morbidity combined #neas determined that
the outcomes should be ahased separatelyhowever, measurement osubsequent
statistical heterogeneity was not reported.

The systematic review applied the following rules for effect measures used:

T In studies that reported results only for both genders combined, the same reaslt w
used in each of the metanalyses for men and women.

1 In studies that reported results only for both morbidity and mortality combined, the
same result was used in each of the mataalyses for morbidity and mortality.

Sensitivity analysewere conducted, where the studies that only reported combined results
(as aboveyvere excluded from the metanalyseshowever, the systematic review reported
the results were similar (no effect measures were reported for the sensitivity analyses).

The systemiac review used lifetime abstainers as the reference group. When current
abstainers were reported, then the systematic review estimated the proportion of lifetime
abstainers based on a previously determined ratio of former drinkers and adjusted the
correspnding RRs accordinglyhis ratio was calculated based on the studies that used
lifetime abstainers as the reference grodghis was done to limit any bias that may be
introduced by having former drinkers included in the ranmking reference group. The
systematic review also limited inclusion criteria to studies that included 3 or more categories
of alcohol consumption only.
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Figure 26 Summary of findings: Cirrhosis

Outcome No of reviews Narrative summary of results GRADE Quality of
(SRs) evidence

(No. unique

studies and
No.
participants)

Liver cirrhosis 1 g0l OneSRwith an unknown risk Risk of biast a ag ¢
(morbidity and bias reported in a dose Inconsistency?
mortality) (1‘_1' cohort response meganalysis that the
(n=1,475,765), . :
higher the level of alcohol int | ision: 0
3 Sasa:ontrol the greater the risk of moybic 'MPrecision: ¢
(n=2122)) and mortality from liver cirrh¢ Publication bias: C

In the doseesponse meta Dose response: +.
analysis mortality for women Effect size: +1
consuming 24g/day of alcoht

RR=4.9 (95% CI

4.0, 6.2) and for 60g/day

RR=12.5 (95% Cl 8.8, 17.7)

compared to lifetime abstent

For morbidity for women

consuming 24g/day of alcoht

RR=3.2 (95% CI 2.6, 3.9) an

for 60g/day of alcohol RR=6.

(95% Cl 4.4, 8.7). A similar k

less distinct association were

reported for men (in a figure

so eféct sizes were not

extractabl@; number for dese

response anais not reported

in the systematic review).

Results from categorical met
analysis reported RR=22.7 (!
Cl 17.280.1) for women and
RR=14 (95% CI ¥167) for
men, for alcohol consumptiol
>60g/day for risk of mortality
from liver cirrhosis. For alcot
consumption of-22g/day
RR=5.6 (95% CI-8.9) for
women and RR=1.6 (95% CI
1.42.0) for risk of mortality fre
liver cirrhosis.

Results from categorical met
analysis reported RR=6.1 (9!
Cl 4.8.0) for women and
RR=5.0 (95% CI-8.8) for
men, forleohol consumption
>60g/day for risk of morbidity
from liver cirrhosis.

Indirectness: 0

GRADE reasons for downgradingipgrading

Liver Risk of biastncluded studies at unknown risk.dfdsaghan 25% of participants fromocess
cirrhosis studiesinconsistencyHeterogeneity detected and insufficiently explored anbhdieotiesssNil
(morbidity ImprecisionNil Publication biadNone detecteDose respons®etected:ffect sizet.arge

and

mortality)

Abbreviations= number of participa®®;= systematic review; RR ratigg, relative risk and hazard, gtrograms
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Cardiovascular diseases

Stroke

Ischaemic stroke

Evidence from 25 prospective cohattidies (ncases=19,302report a Jshaped association
betweenchronicalcohol consumption anschaemic strokewhen comparedvith non-
drinkers, never drinkers, or occasional drinkd@rsis associatiomdicates that atess thar?
drinks per dayhere is asmalldecreased risk aschaemic strokghowever there is an
increased risk beyond this amount of consumption

This is consistent with the conclusions of the 3 other systematic reviews that met the
minimum criteria specified in the protocol, which reported eithesraalldecreased risk or
no difference in risk for low levels of alcohol consumption.

Intracerebral haemorrhage

Evidence fronl1 prospective cohort studies (mses2,359, report anassodation between
chronicalcohol consumption anthtracerebral haemorrhagevhen comparedvith non-
drinkers, never drinkers, or occasional drinkdrsis association indicates thatlass than 4
drinks per dayhere is ano difference irrisk ofintracerebial haemorrhagehowever there is
an increased risk beyond this amount of consumption

This is consistent with the conclusions of the 3 other systematic reviews that met the
minimum crteria specified in the protocol, which reported either aahdecreased risk or
no differencein risk for low levels of alcohol consumption.

Subarachnoid haemorrhage

Evidence fronl1 prospective cohort studigs cases=1164report anassociation between
chronicalcohol consumption angubarachnoid haemorrhagevhen compareadvith non-
drinkers, never dnkers, or occasional drinkerEhis association indicates thatlass than 4
drinks per dayhere isno difference irrisk ofsubarachnoid haemorrhag&éowever there is
an increased risk beyond this amount of comgption.

This is consistent with the conclusions of the 3 other systemetiews that met the
minimum criteria specified in the protocol.

Seven systematic reviefys®’- 91 109168, 172, 1{gere identifiedat full text on the association
between alcohol consumption and stroke. The systematic review by Larssoff @@&6
selected for inclusion in the overview because it had thetmesent search datéor
ischaemic stroke anithtracerebralhaemorrhageand met the minimumcriteria specified in
the protocol.Additionally, it reportedschaemic strokgintracerebral and subarachnoid
haemorrhageand restricted to prospective cohort stigd. Threeother systematic
reviewg® 168 178met the minimum cttieria specified in the protocobu had less recent
search dates and were not on all stroke gypes.The quality of evidence acrodset
underlying primary studies included in the systematic review was assessed as very low
quality in GRADE.
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The systematic review was lofv quality (AMSTAR ratingobit of 11) and included 27

prospective cohort studies with a moderate risk of bias. Riskasf was assessed usitng

Newcastle Ottawa Scaldbl09") and scores ranged from@out of 9. The included studies

wereat a lower risk of bias due to restriction of inclusion to only prospective cohort studies,
which are susceptible to the introductiaf fewer biases than cassontrol study designs.

Subgroup analyses was conductedgardy quality, comparing T b h{ | yaRd XxT b h{
AAYAT I NI NBadz §a 6SNBE NBLRNISR F2NJ XH RNAY]laAKRE
ischaemic stroke. Differencesve observed for >2 drinks/day for intracerebral and

subarachnoid haemorrhage with <7 NOS finding no difference compared to the reference
groupandx T b hifigaFircyédded risk for >2 drinks/day. The systematic review only
included studies with multivgate analysishowever, the confounders adjusted for varied

between studies with some studies only adjusting for age andMest of the studies

adjusted smoking.

The systematic review reported for ischaemic stroke, a small decreased ¥@klahksper

day, but a small increased risk for >2 drink per day, when compared to the reference group
(nondrinkers, never drinkers, or occasional drinkers). For risk of intracerebral haemorrhage
and subarachnoid haemorrhagthere was no difference in risk reped for ¥4 drinks/day

but an increased risk at >4 drinks/day compared to the reference groupdriokers, never
drinkers, or occasional drinkers). Summary of findings is presentedune27.

Subgroup analyses were also conducted for reference groupsdriokers, never drinkers,
or occasional drinkers). No differences were found, except foagional drinkers compared
to low-to-moderate drinkingor ischaemic stroke, whie no difference between the two
groups was found. Subgroup analysesaalso carried out for men compared to women,
but no statistically significant differences were four subgroup analysis was not
conducted for different aggroups.

Two systematic review® "?reported a decreased risk of stroke and one systematic
review'®® reported no difference for low/moderate intake compared to not drinking, but all
three systematic reviews reported that higher levels of alcobakamption resulted in an
increased risk of subarachnoid haemorrhage.

"a checklist for assessing thetential biases in nomandomised studies
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Figure 27 Summary of findings: Stroke

Outcome No of reviews Narrative summary of results Quality of
(SRs) evidence

(No. unique

studies and
\[e}
participants)

Ischaemic 1 SR’ One SR, including 25 Risk of biast a¢é ¢
stroke prospective cohstidies Inconsistency: 0

(25 prospective reported a de

cohorts . . Indirectness: 0
! drink per day, but andased S
cases=19,302) isk for >2 drink per ftay Imprecision: 0
ischaemic stroke when Publication biag:
compared to the reference
group (nedrinkers, never
drinkers, or occasiaf@kers).
Intracerebral 1 g7 One SRincluding 11 Riskof bias:1 a¢ € ¢
haemorrhage (11 prospective prospective cphsmdies_ ~ Inconsistencyk
cohorts, _reported no difference in risk |\ qiractness: 0
cases=359) |ptraqerebral haemor_rhage fc Imprecision: 0
O4 drinks/day but an increas p R
risk at >4 drinks/day when ~ Publication bias:
compared to the reference
group (nedrinkers, never
drinkers, or occasional drink:
Subarachnoid 1 g’ One SR, including 11 Risk of biast ¢ ¢ ¢
haemorrhage prospective cohstiidies Inconsistency: 0

(11 prospective
cohorts,
cases=1164).

reported no difference in risk Indirectness: 0
subarachnoid haemorrhage o

4 drinks/day but an increas Imprguspn. 0
risk at >4 drinks/day when ~ Publication bias:
compared to the reference

group (nedrinkers, never

drinkers, or occasional drinki

GRADE reasons for downgradingipgrading

Ischaemic Risk of biasRisk of bias was assessed using NOS and scores rangexaifrof9 4The included

stroke studies are at a lower risk of bias due to restriction of inclusion to only prospective cohort sti
Inconsistencyt.ow or none detectéwlirectnessNil. Imprecsion: Nil.Publication biasSmall study
bias was identified dwrdlcohol consumption for ischaemic stroke (P=0.04) and subarachnoid
haemorrhage (P=0.01)

Intracerebral  Risk of biasRisk of bias was assessed using NOS and scores rangexaifrof9 4The included
haemorrhage studies are at a lower risk of bias due to restriction of inclusion to only prospective cohort sti
InconsistencyModerate heterogeneity deténtiicectnessNil ImprecisionNil.Publication biasNil.

Subarachnoid Risk of biasRisk of bias was assessed using NOS and scores rangedifroin® 4The included

haemorrhage studies are at a lower risk of bias due to restriction of inclusion to only prospective cohort st
InconsistencyModerate heterogeneity detelstditectnessii. ImprecisionNil.Publication bias:
Small study bias was identifiemhfaicohol consumption for subarachnoid haemorrhage (P=0.0

AbbreviationdOS = Newcastle Ottawa Sdate systematic review; RR = relative risk; Cl = confidence interval

Heart failure

Evidence fron8 prospective cohort studies @gases=6,21)lindicate that at low levels of
alcohol consumptiotthere is asmalldecreased riskf heart failurehowever there is1o
difference in risk of heart failure for higher levelscohsunption.

Two systematic revieWws 8’ were identified at full text on the association betwealtohol
consumption and heart failure. The systematic review by Larssorf20ids selected for
inclusion in the overview because it had the most recent search date and the other
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systematic revieW identified did not meet the minimum criteria set in the protocthe
quality of evidence across the underlying primary studies included in the systematic review
was assessed as very low quality in GRADE.

The systematic review wad poor quality (AMSTAR ratingp8t of 11) and included 8
prospective cohort studies with an unknowisk of bias, as no formal risk of bias assessment
of included studies was conducted. However, the included studies are at a lower risk of bias
due to restriction of inclusion to only prospective cohort studies, which are susceptible to
the introduction offewer biases than caseontrol study design©nly sudies with

multivariate analysithat adjusted for age as a minimwwere includedhowever, the
confounders adjusted for varied between studies. The systematic review also limited
inclusion criteria to widies that included 3 or more categories of alcohol consumption only.
The included studies only defined the reference group asdrarkers and therefore former
drinkers may have been included.

The systematic review reportéd a doseresponse analysibat alcohol consumptioh G XT
drinks per weekwhere one drink was assumed to be 12g of alcpisadssociated with a

small reduced risk dfeart failureincidence (hospitalisation) and/or mortality, while higher
levels of alcohol consumption did not report a difference when compared tednimkers.
Results fromthe categorical metaanalysis reported that at14 drinks per weel®R = 0.85
(95% Cl1 0.70.B) YR F2 NJ xmn , RRANG0YQ (85%ICR0NP1L 3 Sdfared with
non-drinkers. Summary of findings is presentedrigure28.
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Figure 28 Summary of findings: Heart failure

No of reviews
(SRs)

Outcome

(No. unique
studies and No.
participants)

Heart failure 1 SR®
(incidence i
hospitalisation g%r?cr)?;pectlve
and/or mortality) | 55" 378
cases=@11)

Narrative summary of
results

One SRincluding 8
prospectiveohort studies
with an unknown risk of b
reported a ndimear dose
response relationship

GRADE Quality of

evidence

Risk of biast
Inconsistencyt:
Indirectnesst
Imprecision: 0
Publication bias: 0

Geé e ¢

between alcohol
consumption and heart
failure.

A doseesponse analy$is
for nodinearity=0.001)
reported thabmpared with
nondrinkerghe risk of heai
failure for 3 drinks per we
RR=0.90 (95% CI 0(B96)
for 7 drinks per week
RR=0.83 (95% CI 0.73
0.95), for 14 drinks per wt
RR=0.90 (95% CI 017.30)
and for 21 dis per week
RR=1.07 (95% CI 0.77
1.48). One drink was
assumed to be 12g of
alcohol.

In categorical random effe
metaanalysis, <14 drinks
per week RR=0.85 (95%
0.780.93;3=39.2%) and

for O14 drir
RR=0.90 (95% CIl 07723;
2=41.3%).

GRADE reasons for downgradingipgrading

Heart failure Risk of biastncluded studies at unknown risk.dhbassistencyModerate heterogeneity w

detectedndirectnessOutcome indirectness due to combining of outcome from both inc
(hospitalisation) and/or mortaijiyecisionNil Publication biasNone detected.

AbbreviationSR = systematic review; RR = relative risk; Cl = confidente intenkedr of participants

Atrial fibrillation

Evicence from 7 prospective cohort studi@s cases=11,41%eport a doseresponse
association betweeghronicalcohol consumption and atrial fibrillation, when compared
with lifetime abstainersThis association indicates that increasing levels of alcohol
consumption confer an increased riskatfial fibrillation.

This is consistent with the conclusions of thether systematic reviews that met the
minimum criteria specified in the protocol.

Three systematic reviews®® ewere identified at full text on the association between
alcohol consumption and atrial fibrillation. The systic review by Larssd2014°was

selected for inclusion in the overview because it had the most recent search date. Although
this systematic review only searched PubMed, it had other strengtesthe other

systematic reviews identified. The review included only prospective cohort studies, which
are susceptible to the introduction of fewer biases than eesetrol study designs. It also
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limited its outcome definition to incidence of atrial fitbation, as oppose to focusing on
mortality or a combined outcome. It also restricted included studies to only those with an
exposure of a minimum of 3 different distinct categories of alcohol consumption.
Additionally it includes a newer study that halaege sample size (n = 68,848, n cases=6019)
and carries the most weighting in the medaalysis (39.69%). All of the included studies in

the systematic review also conducted multivariate analysis, all of which adjusted for age and
sex. However, the otherariables adjusted for varied between studies.

The systematic review was of poor quality (AMSTAR rating 4 out of 11) 7 cohort studies with
an unknown risk of bias, as no formal risk of bias assessment of included studies was
conducted, however the reviedid include only prospective cohort studidhe quality of
evidence across the underlying primary studies included in the systematic review was
assessed amoderatequality in GRADHhe systematic review reported a desesponse
relationship with alcohotonsumption and risk of atrial fibrillation. The linear dossponse
analysis reported that for every 1 drink (12g ethanol) per day the RR increased by 1.08 (95%
Cl: 1.06 to 1.10). Summary of findings is presentddgare29. A dose response gradient

was reported, showing that increased levels of alcohol consumption resulted in an increased
risk of atrial fibrillation, resulting in upgrading in GRAD

This is consistent with the conclusions of the other two systematic re¢ie\What were
identified at full text and met the minimum inclusion criteria, which reported a dose
response elationship, with higher levels of alcohol consumption associated with increased
risk of atrial fibrillation.

Figure 29 Summary of findings: Atrial Fibrillation

Outcome No of reviews Narrative summary of results Quality of
(SRs) evidence
(No. unique
studies and
\[e}
participants)
Atrial Fibrillatic One SR One SR, including 7 prospec Risk of biast a G ag
(AF) incidence (7 prospective cohort studies, reported a-dc Inconsistency: 0
or atrial flutter oo, response relationship betwer Indirectness: 0
n=198,485, alcohol consumption askiof  |mprecision: 0
cases=11,419) AF. Publicatiobias: 0
The linear dosesponse Dose response: +.

analysis reported that for eve
129 per day of ethanol

consumption the RR increas
by 1.08 (95% CI: 1.06 to {pl!

linearity <0.001)
GRADE reasons for downgradingipgrading
Atrial Risk of biastncluded studies at unknown risk of bias but limited to prospective cohort studies
Fibrillation InconsistencyNil.IndirectnessNil.ImprecisionNil.Publication biadNone detect&bse response:
Detected.

AbbreviationSR = systematic review; RR = relative risk; AF = atrial fibrillation; Cl = confglergmimsenval
number of participants
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Hypertension

Evidcence from 16 prospectiveohort studies (n casamclear), reported amssociation
betweenchronicalcohol consumption anblypertension, when compared with neifrinkers

Two systematic reviews *3were identified at full text on the association between alcohol
consumption and hypertension. The systematic review by Briasouli€20a8 selected for
inclusion in the overview because it was the only one that met the minimum criteria set in
the protocol.

The systematic review was of poor quality (AMSTAR rating 3 out of 11) and included 16
prospective cohort studies with an unknown risk of bias, as no formal risk of bias assessment
of included studies was conductethe quality of evidence across the ungeary primary

studies included in the systematic review was assessedrgsow quality in GRADE.

In women, a small decrease in risk of hypertension was reported for alcohol consumption of
f mn  INoWiRerer’cewas reported for 1l 1 dagwhile an inceased risk of

hypertension was reported with 340 g/day of alcoholResults for A0g/day in women

were not reported. In men, there was no differende risk fom <10g/dayor 11-20g/day of
alcohol. However31-n n day and >50gdayof alcohol wasssogated with an increased risk

of hypertension. Summary of findings is presente&igure30.

The review included only prospective cohort studies, whiehsusceptible to the

introduction of fewer biases than casentrol study designs. It also restricted included

studies to only those with an exposure of a minimum of 3 different distinct categories of
alcohol consumption. However, it should be notedtttiee systematic review did not

restrict included studies to those with multivariate analysis and did not report whether or
which confounders were adjusted for in each of the included studies. The systematic review
also did not restrict the reference catexy to lifetime abstainergherefore former drinkers

may be included in the abstainer categobeterogeneity was detected and was discussed

as a limitation of the systematic revielhwowever, there was no exploration of the

heterogeneity via any sensitiyior subgroup analyses.
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Figure 30 Summary of findings: Hypertension

Outcome No of reviews Narrative summary of result: GRADE Quality of
(SRs) evidence

(No. unique

studies and
\[e}
participants)

Hypertension 1 gB! One SR, including 16 Risk of biast G¢ ¢ ¢
prospective cohort studies W |nconsistency?

(16 prospective an unknown risk of bias,

cohorts, men ™ Indirectness: 0
=33.904 reported on the association Imbrecision: 0
~33.904, between alcohol consumptio o F;l_ _ b c

i i ublication bias:
=193,752) and the risk of hypertension.

Randoreffects metanalysis
reportethatalcohol
consumptiasf34 0 g U
(RR, 1.77; 95% CI 12896;
P<.001) and >
compared with no alcohol
consumptidiRR=1.61; 95% C
1.311.87; P&001) was
associated with an increasec
risk of hypertension in men.
difference in risk was found 1
alcohol consumption in men
<10 g u day (
0.941.13; P=.51),110 ¢
(RR4.15; 95% ClI, 0i9933;
P=.06),2B0 g u dz¢
95% Cl, 0.86.34; P=.54), anc
4150 g u day (
0.841.65; P=.34).

In women, a small decrease
risk of hypertension was
reported for alcohol consumj
of < ayQRRg0.87; 956
Cl, 0.820.92; P<.001).No
difference was reported for 1
20 g u day (R
0.871.04; P=.17) or for3lg
O day (RR=1i 1
1.46; P=.23). An increased ri
was reported for810 g
(RR=1.19; 95% ClI, 11032;
P=.002).

GRADE reasons for downgradingipgrading

Hypertension Risk of biastncluded studies at unknown risk biiblasited inclusion to prospective cohort studi
InconsistencyHeterogeneity detected but reasons for heterogeneity insufficieritigiesplioess:
Nil.ImprecisionNil Publication biadNone detected.

AbbreviationSR = systematic review; Cl = confidence interval; RR = relative risk; g = grams

Coronary heart diseas€CHDJIschaemic heart diseas@HD)

Evidence fronl8 prospectie cohort studies (tases=7756 report a shaped association
betweenchronic alcohol consumption ar@HD when compared with nodrinkers.This
association indicatethat low levels of alcohol consumption confesmalldecreased risk
however there is no difference in risk @HDat higher levels of consumption.

This is cosistent with the conclusions of the oth8isystematic reviews that met the
minimum criteria specified in the protocol.
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Eleven systematic reviews (from 13 artictésy: 7> 10305, 107109, 167, 174, 17§yare jdentified at

full text on the association between alcoholnsumption andCHD The systematic review by
Yang2016'*%" was selected for inclusion in the overview because it had the most recent
search dateand although it did not do quality assessment of the included studies, it limited
included studies to prospége cohorts onlyThe quality of evidence across the underlying
primary studies included in the systematic review was assesseera®w quality in

GRADE.

The systematic review was poor quality (AMSTAR ratingout of 11) and included 13
cohort studes with an unknown risk of biaghe included studies are at a lower risk of bias
due to restriction of inclusion to only prospective cohort studies, which are susceptible to
the introduction of fewer biases than casentrol study designslhe systematiceview
included studies that adjusted for confounders but the confounders adjusted for varied
widely between studies, with some studies only adjusting for age and smoKeg.
reference group was defined as ndninkers and may have included formdninkers as well
aslifetime abstainers.

The systematic review reportad a doseresponse analysis a nonlinear association between
alcohol consumption and risk obronary artery diseas@noniineariy<0.00).It reported a

RS ONXB I & S R g/dégaadno diferéitedidisk for 135g/day of alcohol consumption
when compared to nowdrinkers.Summary of findings is presentedrigure3.1.

The results ae similar to theconclusions ofhe other 8 systematic reviewhat were
identified at full textand met the minimum criteria for inclusioft should be noted that the
other systematic reviews reported both incidence and mortality from CHD.

A series obystematic reviews by RoeredR& 197 1%eported that:

1 former drinkes hadan increasedisk for IHD mortality but no significant differences
for morbidity, whencompared with longerm abstainers

1 irregular heavy drinkingad anincreased risk for IHBorbidity andmortality when
compared with regular moderate drinkirzgone;

9 chronic heavy dnkinginferred no difference in risfor IHD incidencevhen
compared to lifetime abstainers; and,

1 people with alcohol use disordéiad an increased risk for IHD morbidithen
compared to the general population.

A systematic review by Bagnardi 269& CHD incidence and mortality reported-shaped
associationTwo other systematicaviews®: 1"4reported thatlow to moderate alcohol
consumption is associated with a decredsisk of CHvhencompared with nordrinking

Another systematic revie¥d’, whichwas not included as it was published after our search
date (ublishedMay 2017), was identified which examined alcohol consumption and
mortality from CHDThe systematic review reportddHD mortalityvas decreased ialcohol
drinkers compared to abstainer3 he systematic review conducted stratified analyses and
reported there was no association for those aged 55 years or younger at baseline, in higher
quality studies, or in studies thatjustedfor heart health.
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Figure 31 Summary of findings: CHD incidence

Outcome No of reviews Narrative summary of results Quality of
(SRs) evidence
(No. unique
studies and
\[o}
participants)
CHD incidence 1 SRé7 OneSR, includiris Risk of biast de € ¢
(including MI, (13 articleom Prospective cohstadies with  |nconsistendy:
CHD, non 18prospective an unknown risk of bias repc |, 4irectnese:
stroke cohort studies, in adoseresponsanalysig | iSiof:
cardiovascular n=21434Q nonlinear association betwes mprgmsgo "
disease, and cases7756  alcohol consumptiord risk of Publication biag:
other coronary CHD) CHD (Pnonlineagsidy00.
events) For12g/daRRR9.75 (95% Cl
0.700.80), for4g/dayrRR9.70
(95% CI 0.66.79, for36g/day
RR9.69 (95% CI 0i6475)
for60g/dayrR=0.70 (95% CI
0.640.77)for90 g/day
RR#9.74 (95% CI 0i6783)
for135g/daiRR=0.83 (95% ClI
0.671.04) when @mparegith
nondrinkers
GRADE reasons for downgradingipgrading
CHD Risk of biastncluded studies at unknown risk of bias but limited inclusion on to prospective cc
incidence InconsistencyNil. Heterogeneity in the between studies analysi~288lavndirectnessNil.

ImprecisionNil Publication biadNone detectedsystematic review but only searched one databs

AbbreviationSR = systematic revienD GHtoronaheardisease; Ml = myocardial infarBfior relative risk; g =
gramsn = number of participants
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All-cause mortality

Evidence fron87 prospective cohort studigs cases=unclear), report ssllaped association
between chronic alcohol consumption and-ediuse mortalitywhen all studies were
included in the analysislowever,adjustment according to reference groups astddy
design characteristiagsulisin changes ieffect sizes, with higher quality studies, reference
groups that included either occasional drinkers or lifetime abstainers, and those that adjust
for a larger number of important confounders, less likelyeport a benefit for lowvolume
drinkers.

The JIshaped association eonsistent with the conclusions of tf#other systematic reviews
that met the minimum criteria specified in the protoc@hese systematic reviews did not
conduct separate analysiscording to reference groups and study design characteristicg

Seversystematiaeviews® 64 102,106, 122,126, 14gare jdentifiedat full text on the association
between alcohol consumption arall-cause mortality Thesystematic review bgtockwell
2016*°was selected for inclusion in the overview because it had the most recent search
date andmet the minimum criteria specified in the protocdlhe quality of evidence across
the underlying primary studies included in the systematice@was assessed asry bw
quality in GRADE.

The systematic review wad moderatequality (AMSTAR ratingout of 11) and include@7
prospectivecohort studieswith an unknown risk of biass no formal quality assessment was
undertaken However, many study quality factongere considered in the analysis and
differences were found in effect sizes between study of different design and quality. The
included studies are at a lower risk of bias due to restriction of inclusion to only prospective
cohort studies, which are susddge to the introduction of fewer biases than casentrol

study designs.

The systematic revieweported that without adjustment alshaped association was
observed between alcohol intake and risk ofalse mortality. Howevemany study
design charagristics and people included in the reference group rexliih changes to the
effect sizes, with higher quality studies, reference groups that incleither occasional
drinkers or lifetime abstainerand those that adjust for a larger number of imparta
confounders, less likely to reporteenefit for lowrvolume drinkersSummary of findings is
presented inFigure32.

The Jshaped association fiflg wasconsistent withthe conclusions afwo other

systematic review$ 1°?that were identified at full textA systematic review bjayasekara
2014% also remrted a dshaped association for alcohol consumption and risk efalke
mortality and also noted that methods used within the identified studies varied widely.
systematic review bfRoerecke 201382 investigated stratified levels of drinking among those
with alcohol use disorder and decreased risk focallse mortality in those who achieved
abstinence or rducedalcohol consumption wheoomparedwith those who continued to
consume alcohol heavily
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Figure 32 Summary of findings: All-cause mortality

Outcome No of reviews Narrative summanf results GRADE Quality of
(SRs) evidence

(No. unique

studies and
No.
participants)

Allcause 1 SB26 OneSR, includir®y Risk of biast aé ¢ ¢
mortality prospective cohort studies. Inconsistenc

Analyses were carried out fo |0 nese:
investigate potentiference S
group, confounding and stud Imprgmgoﬂ. ]
design and quality biases. ~ Publication bids:

A Jshaped association was
reported, when no adjustmet
was undertaken in the analy:
This reported that$@r3g/day
RR=0.84 (95% CI 0-0$9,
1.324.9g/day RR = 0.86 (95
Cl1 0.83.90) and fé@rmer
drinkers RRL.22 (95% CI 1-1:
1.31)However, aft adjustmen
for abstainer biage8
24.9g/daiRR = 0.9(95% CI
0.881.07).

The systematic review
concludes that many study
design characteristics and
people included in the refere
group results in changes to t
effect sizes, with higher qual
studies, reference groups the
include either occasional
drinkers or lifetime abstainer
and those that adjust for a la
number of important
confounders, less likely to re
lower risk in lexglume
drinkers.

(87 prospective
cohort studigs

GRADE reasons for downgradingipgrading

All-cause Risk of biasNo formal risk assessment was carried out on the included study but many study

mortality were considered indhelysis and differences were found in effect sizes between study of diffe
and qualitfthe included studies are at a lower risk of bias due to restriction of inclusion to onl:
cohort studigsiconsistencyConsiderable heteroggristectedndirectnesshil.ImprecisionNil
Publication biad\o significant publication bias detected.

AbbreviationSR = systematic review; RR = relative risk; Cl = confidence interval; g = grams

Pancreatitis

Chronic pancreatitis

Evidence fron8 casecontrol and 2 cohorstudies(n casesanknown), reporta dose
response association betwe&hronicalcohol consumption andhronic pancreatitis, when
compared withabstainers (including former drinkerd)his association indicates higher
levels of alohol consumption confer a large increased risk of riskhobnic pancreatitis

Thisis consistent with the conclusions of the 2 other systematic reviews that met the
minimum criteria specified in the protocol.

Acute pancreatitis
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Evidence frond casecontrol and 2 cohorstudies(n cases=unknownreportsa dose
response association betwe@hronicalcohol consumption andcutepancreatitis when
comparedwith abstainergincludingformer drinkers.

Thisis consistent with the conclusions of the 2 otlsgstematic reviews that met the
minimum criteria specified in the protocol.

Three systematic reviews® 8wvere identfied at full text on the association between

alcohol consumption and pancreatitis. The systematic review included was by Samokhvalov
20158 and was chosen as it was the systematic review with the most recent search date
andit was an updated systematic review of Irving 2608 also included a more
comprehensive doseesponseanalysis than the systematic review by Alsamarrai 20lide
quality of evidence across the underlying primary studies included in the systeraaiew

was assessed as low quality in GRADE.

The included systematic reviét¥wasof poor quality (AMSTAR rating8t of 11) and

included 5 caseontrol and 2 cohort stuéis with an unknown risk of bias. The systematic
review reported a linear doseesponse relationship between alcohol consumption and
pancreatitis, with increasing levels of alcohol consumption associated with a higher risk of
chronic pancreatitis. In menhére was also reported to be a linear dassponse

relationship between alcohol and acute pancreatitis. For women, there wahaped
association between alcohol consumption and acute pancreathis.systematic review also
noted that this may be dueotformer drinkers being included the abstainer categories.

The effect size observed for decreased risk in women at <40g per day is RR=0.76 (95% ClI
0.600.97) Summary of findings are presentedHigure33.

The risk of bias is unknown as no formal risk of bias assessment of included studies was
conducted. A dose response gradient was reported, showing that increased levels of alcohol
consumptian resulted in an increased risk dfronicpancreatitis. A large effect size was
reported for higher levels of alcohol consumption (at 100g per day this increased to RR=6.29
(95% CI3.04-13.02).

The systematic review did not restrict included studiethimse with multivariate analysis

and included studies with both unadjusted and adjusted analyses, which were meta
analysed together. Of those studies that had adjusted analyses, the confounders adjusted
for varied between studies.

The findings of the systeaticreview are consistent with the systematic reviemst
selected for inclusion in the overview, which both reported a dasponse relationship
between increased alcohol consumption and increased riskiafic and acute
pancreatitig: %3
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Figure 33 Summary of findings: Pancreatitis

Outcome No of reviews
(SRs)

(No. unique
studies and

\[o}

Narrative summary of results

GRADE Quality of

evidence

participants)
Pancreatitis 1 g8 One systematic review with ¢ Risk of biast a ag ¢
(T]CU“? and (5 Caseontrol, gnknown risk of kl)I?S reﬁpnfza1 Inconsistency?
chronic) 2 Cohort, oseresponse relationship fo | qicectness: 0
n=157 026 alcohol consumption and ris} Imprecision: 0
s 86’ pancreatitis. For risk of chror P A
cases=386) Publication bias: C

pancreatitis it repoifie@5g
per day of alcoladRR=1.58
(95% CI 1.3r90) and that for

Dose response: +
Effectize: +1

100g per day this increased
RR=6.29 (95% CI 313402).
There was no evidence of nc
linearity for chronic pancreat
(p=0.091).

For acute pancreatitisetiveasis
a separate dosesponse mete
analysis for men and women
which there was no evidence
nonlinearity (p=0.396) but
significant evidence of non
linearity for women (p<0.001

The categorical matalysis
for acute pancreatitis <40g p
dayreported no difference in
men RR=1.10 (95% CI-0.69
1.74) and a decreased risk f
women RR=0.76 (95% CI 0.
0.97) in comparison to
abstainers.

GRADE reasons for downgradingipgrading

Pancreatitis  Risk of biastncluded studies at unknown risk.dfdsashan 25% of participants froroocess
studiesinconsistencyModerate to high heterogeneity was detected and insufficiently explored
IndirectnessNil.ImprecisionNil.Publication biad\one detecteldose responséetectecEffect
size:Large.

Abbreviations= number of participants; SR = systematiddevieonfidence intergat grams

Type |l diabetes

Evidence from 37 cohorts and 1 nested casatrol study (n=1,902,605), report ®daped
association between alcohol consumption and type Il diabetes, when compared with current
and lifetime abstainers.

The other systematic reviesthat met the minimumcriteria specifiedn the protocol
reported that lowand moderate alcohol intake resulted in a decreased risk of type Il
diabetes, but heavy alcohol consumption had no difference in risk compared to current
abstainers.

Four systematic reviews* 4" ®\were identified at full text on the association between

alcohol consumption and type Il diabetes. The systematic review by Knott'204%

selected for inclusion in the overview because it had the most recent search date which met
all of the inclusion criteria set in the protocol. Additionally, the included systematic review
conducted analyses on the interaction between studies usingreffit referent groups,
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comparing those that restricted to lifetime abstainers or only to current abstainers, which
may include former drinkers. Two other systematic revie¥falsomet the minimum
criteria set in the protocol.

The systematic review was ofotterate quality (AMSTAR ratingit of 11) and included 1
nested caseontrol and 37 cohort studies with a moderate risk of bl©E 3, median 6).
The quality of evidence across the underlying primary studies included in the systematic
review was assessed asrylow quality in GRADHEhe systematic review reported in a dese
response analysis that there is a decreased risk of iypabetes with alcohol consumption
<63 g/day and the risk increases after this level (results only reported in graph and there
were no extractable effect sizes), compared to current and lifetime abstaiwérfs,
considerable heterogeneitysummary of fidings is presented in Table 32.

The systematic review also noted that this may be due to former drinkers being included the
abstainer categories, and therefore they may still carry risk from prior drinking. To
investigate the systematic review conductezhalysis on different referese groups (current
abstention = 33 studies, lifetime abstention = 5 studies) and reported no risk decrease at any
level of alcohol consumption when compared to lifetime abstainklisvever for women a

risk decreasavas foundat <59g/day and the risk increagatfter this level, when compared

to current abstainers.

Sexstratified analysis across all included studies reported that women had a decreased risk
at <71 g/day, but in men there was no decrease in risk even at lovsléMeik trend was still
present when only including lifetime abstainers as the reference group, widtiedsed

risk at <61 g/day and an increased risk after this lemahén there was no decrease in risk
even at low levels.

The included studies are atlower risk of bias due to restriction of inclusion to only cohort
studies and one nested casentrol, which are susceptible to the introduction of fewer
biases than caseontrol study designs. Additionalthe systematic review limited inclusion
criteria to studies that included 3 or more categories of alcohol consumption only.

The systematic review included studies with multivariaddgusted analyses (n=24 studies)

and unadjusted analyses (n=14 studies), and the confounders adjusted for vy w
between studies. However, whdooked at separatelynultivariableadjusted analyses

showed a less pronounced decrease in risk than unadjusted analyses at moderate levels of
consumption. For exposure reporting there was also variation across thel@cktudies
(participant seHreport (n = 11 studies), objective ascertainment (n = 21 studies),
combination (n = 6 studiesflowever, when separate analysegere conducted for these

groups there was a greater decrease in risk for objective ascertaintnantselfreported
exposure

The systematic review by Baliunas 28@8so met the minimum criteria for inclusion as set
in the protocol. The systematic review concluded that there is a decreased risk of type Il
diabetes in men and womenrho consune moderate amounts of alcohol. However, the
includedsystematic review by Knott 209gwhichincluded a separate sestratified analysis
of the studies included in Baliunas 206@nd newly publisbd studies published since the
search date for Baliunas 20Upfound, for men, thatthe new studies had no risk decrease
for any level of alcohol drinking, whereas the studies included in Baliunas*2GQ@rted a
deaeased risk for men with moderate levels of alcohol consumption.
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The systematic review by Li 201 &lso met the minimum criteria set in the protocol and
reported thatlow and moderate alcohol intake resulted in a decreased risk of type I
diabetes, but heavy alcohol consumptioonsumption had no difference in risk compated
current abstainers.

Figure 34 Summary of findings: Diabetes

Outcome No of reviews Narrative summary of result: GRADE Quality of
(SRs) evidence

(No. unique

studies and
No.
participants)

Type Il diabete 1 SR? One SR, indding 37 cohamd Risk of biast a s ¢

(37 cohort, 1 1 nested casmntrostudywith  |nconsistency
nested case a moderate risk of bias, repa Indirectness: 0

control, n= in a doseesponse analysis a S
1,902,605) decreased risk of type Il Imprfeus.loﬂ. )
diabetes with alcohol Publication bias:

consumption <63 g/day,
compared to current and lifel
abstainers, with considerable
heteogeneity.

Stratified and sensitivity anal
were conducted. One was
conducted on different refere
groups (current abstention =
studies, lifetime abstention =
studies) and reported no risk
decrease at any level of alco
consumption when compiare:
lifetime abstainers, but a risk
decrease at <59g/day when
compared to current abstain
(Pnonlinearity0.001).

Sexstratified analysis across
included studies reported the
women had a decreased risk
<71 g/day, but in men there
nodecrease in risk even at Ic
levels. This trend was still
present when only including
lifetime abstainers as the
reference group, with a
decreased risk at <61 g/day,
in men there was no decreas
risk even at low levels.

Forcase ascertainment
(participant sedfport (n = 11),
objective ascertainment (n =
combination (n = 6)) there wi
greater decrease in risk for
objective ascertainment thar
selfreported.

For multivariakddjusted
analyses (n=24) compared t
unadijated analyses (n=14),
multivariabdjusted analyses
showed a less pronounced
decrease in risk than unadju
analyses at moderate levels
consumption.

GRADEgasons for downgradimg upgrading
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Outcome No of reviews Narrative summary of results GRADE Quality of
(SRs) evidence

(No. unique

studies and

No.

participants)
Type Il Risk of biastncluded studies at low to high risk of biasqNfsiian A)ess than 25% of participan
diabetes from caseontrol studietnconsistencyConsiderable heterogeneity detected however stratified ¢

sensitivity analyses were conducted but insufficiently explored héteiogneggNil.Imprecision:
Nil Publication biasPotential publication bias reported.

AbbreviationSR = systmatic review= number of participagts grams

All cancers

Bladder

Evidence from 6 prospectivemhorts and 1 retrospective cohostudy (n cases=2,673),
report noassociation betweechronicalcohol consumption andladder cancer

This is consistent with the conclusions of thether systematic reviews thanet the
minimum criteria specified in the protocol.

Five systematic reviews’# 93 94 154vere identified at full text on the association between
alcohol consumption and bladder cancer. The systematic review conducted by the World
Cancer Research FuBf14a'®® as part of its continuous update project was selected for
inclusion in the overview because it had the most recent search date anthmatinimum
criteria specified in the protocolt partially met the remaining two criteria (comprehensive
literature search and quality assessment) and in both cases justified its appidecquality
of evidence across the underlying primary studies included in the systematic review was
assessed agery low quality in GRADE.

The systematic review was of moderate quality (AMSTAR rating 7 out of 11) and included
nine cohort studies and one nested casmtrol study. Risk of bias of the included studies
was not assessed; however the authors restridtesir review to cohort studies and nested
casecontrol studies which are at lower risk of bias compared to «as#rol studies.

The systematic review reported a summary RR of 0.97 (95% GCIt.08%¥=44.6%) per 10g

per dayincrease iralcohol consumpon asethanol The authors noted evidence of

publication bias with the smaller study reporting a stronger positive association. Summary of
findings is presented iRigure35.

This is consistent with the conclusions of the additional fggtesmatic reviewshat were
identified at full text all of which found no association between alcohol consumption and
bladder caner risk. The review by Bagnardincluded caseontrol studies and searched to
September 2012, it found the risk of bladder cancer was RR 0.99 (95% €11:10.88-39%)
for low, 1.01 (95% CI: 0.91.12, ¥=41%) for moderate and 0.495% CI: 0.74.20, ¥=65%)
for heavy consumption (19 studies).
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Figure 35 Summary of findings: Bladder cancer

Outcome No of reviews Narrative summary of results Quality of
(SRs) evidence

(No. unique

studies and
No.
participants)

Bladder cance 1 SR55 One SR, including 6 prospec Risk of biast Ge ¢ ¢

(incidence/ (6 prospective cohorstudies antl |nconsistenc.31'

mortality) cohort, 1 retrospectiye cohqrt study Wi | qirectness: 0
retrospective  Unknown risk of bias, reporte

cohort, n=2,67: summary RR of 0.97 (95% C 'mpf?c'ﬁ'oni 0
Cases) 091104,2‘:446%) per Publication bias:
10dday increaseéthanol
consumption.
GRADE reasons for downgradingipgrading
Bladder Risk of biasThemostly (8/9) largrospective cohorts studies are at lower risk of bias than other
cancer observational study designs, however due to lack of expliag askessment, this was downgrad:
incidence/m 1. Inconsistencybowngraded by 1 due to detection of moderate hetetagét8ity (thich was not
ortality: otherwise explaindddirectnessNil ImprecisionNil Publication biadDetected

AbbreviationSR = gstematic review, RR = relative risk, Cl = confidernae intenvdder of participants; g = grams

Brain

Evidence frond cohortand 2 caseontrol studiegn cases=1,808), report rassociation
betweenchronicalcohol consumption andrain cancer, whecompared with nordrinkers

This is consistent with the conclusions of thether systematic reviews thanet the
minimum criteria specified in the protocol.

Three systematic reviews% *were identified at full text on the association between

alcohol consumption and brain cancer. Two of the reviexgsfiam the same research

group*> 4% The symatic review by Bagnardi 20'%was selected for inclush in the

overview because it included analysis across three levels of alcohol consumption in contrast
to the review with a more recent search détevhich conducted an analysis of drinker

versus nordrinker only.

The systematic review was of poor quality (AMSTAR rating 2 ou) aintilincluded 2 case
control and 4 cohort studies with an unknown risk of bitse quality of evidence across the
underlying primary studies included in the systematic review was assessed as very low
quality in GRADRIthough the quality of the review was poor, the review was a
comprehensive review of alcohol and cancer across multiple sites from a group of authors
who have published extensively in the area; it is likely that the AMSTAR score, in part,
reflects the irbility to publish sufficient details in the peer reviewed publication.

The systematic review reported a summary relative risk of 1.01 (95% GClt.a®&=6%) for
lowO2y adzYLIiA2y O6XMHDp I 1UIENETRY)Jod Rodevatem 1 0 ¢ ps
consumpt2 Yy 0 Xp n3 LIS NJ R I (3663.08,F=R2%yfdr ngavy ¢>80of per day) Y
alcohol consumption. Summary of findings is presenteeigure36.

This is consistent with the conclusions of the two otkgstematic reviewthat were

identified at full text neither of which showed an association between alcohol consumption
and brain cancer, although one was from the same research group as the included
systematic review.
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Figure 36 Summary of findings: Brain cancer

Outcome No of reviews Narrative summary of results Quality of
(SRs) evidence

(No. unique

studies and
No.
participants)

Brain cancer 1 SR2 One SR, including 4 cohort ¢ Risk of bias2 d¢ ¢ ¢
(4 COhOFt, 2 2 casecontrol studies with hlg |nconsistenc.31'
casecontrol, risk of bias, reported a sumn ; .
1,508 cases’ RR of 01 (95% CI: .gm, noreciness:0
" 12=6%) foplvconsumption Imprgmgoﬁl )
(012.5g per d Publication bias:
0.841.43,358%) for modera
consumption (
and 1.45 (95% CI:63688,
12=42%) for heavy (>50g per
day) alcohol consumption
compared wittordrinkersP
number for desesponse
analysis notperted in the
systematic review

GRADE reasons for downgradingipgrading

Brain cancer Risk of biasDowngraded by 2 as eam#trol study design was included and risk of bias was not
the SRThe number of participants frorc@aisel or cohort studies is not repocttsistency:
Moderate heterogeneity detected and not otherwes ngtif@ictnes: Nil.ImprecisionSerious at
higher levels of alcohol consunfpiolication biadVo test undertaken, therefore downgraded by
is considered likely.

AbbreviationSR = systematic review, RR = relative risk, Cl = confidence interval

Breast

Breast cancer (posinenopausal)

Evidence fronl0 prospective cohort® casecohorts and 1 nested cassontrol study 6
cases 10,915, report a doseresponse association betweahronicalcohol consumption
and lreast cancer (postenopausal) This association indicates that increasing levels of
alcohol consumption confer an increased riskdast cancer (postnenopausal)

This is consistent with the conclusions of the otBaystematic reviews that met the
minimum criteria specified in the protocol.

Breast cancer (prenenopausal)

Evidence fronb cohort studiegn casesencleal), report a doseresponse association
betweenchronicalcohol consumption and breast cancer (jonenopausal). This associatior
indicates that increasing levels of alcohol consumption confer an increased risk of breg
cancer (premenopausal).

This is consistent with the conclusions of the otBaystematic reviews that met the

I
st

minimum criteria specified ithe protocol.

Sevensystematic reviews 11 12.57. 120,151 1{gare jdentified at full text on the association
between alcohol consumption and breast cancer. The systematic review by 20C8F
was selected for inclusion in the overview. Although this review had the least rezahs
date (December 2007), it was of higher quality and either met or partially met all inclusi
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criteria, in comparison to the remaining reviews all of which failed to undertake anityqual
assessment. The WCRF reViéWas recently been published with convincing evidence that
alcohol increases the risk of breast cancer in postmenopausal women. For premenopausal
women, the WRCF states that alcohol consumption prhpadzreases the risk of breast
cancer The updated review was not included in this overview as it was published after the
search date for the overview.

The systematic review was of moderate quality (AMSTAR rating 7 out of 11) and conducted
separate analyss for premenopausal and postmenopausal breast cancer. Risk of bias of the
included studies was not assessed; however the authors restricted their review to cohort
studies and nested casmntrol studies which are at lower risk of bias compared to case
cortrol studies. Sensitivity analysis was undertaken to explore heterogeneity, including
factors related to study qualityrhe quality of evidence across the underlying primary

studies included in the systematic review was assessetbaerate (postmenopauspand

low (premenopausalyjuality in GRADE.

For postmenopaus breast cancer the WCRF sttidydentified 28 studies of which 13 (10
prospective cohorts, 2 casmhorts and 1 nested casmontrol, 10,915 cases) were included
in a doseresponse metanalysis. They obtained a summary estimate in the ragtalysis of
postmenopausabreast cancer of 1.08 (95% CI051.11) for 10g/day increase in alcohol
consumption (13 stdies). There was nevidenceof substantiveheterogeneity between the
studies (3=21.0%, P=0.231) and no indication of any strong influence from each individual
study on the summary estimate. The funnel plot did not suggest any publication bias.

Themeta-analysis of pranenopausal breast cancer was not updated because only 1 new
prospectve cohort was identified. Theview therefore repats the metaanalysis from
WCRPF?! which obtained asmmary estimate of 1.09 (95% €101-1.17, 5 studies) with
significant heterogeneity{E 66%, possibly explained by differential adjustment for age,
anthropometry and genetic factors). The WCRF considers that the evidericddbholic
drinks are a causef premenopausal and postmenopausal breast cancer is convincing.
Summary of findings is presentedkigure37.

The WCRFeview!is consistent with the other 5 systematic reviews identified. friuest

comprehensive is Bagnatélivhich included 75 caseontrol and 43 cohort studies with an

unknown risk of bias. The systematic review reported a summeative risk of 1.04 (95%

Cl: 1.011.07, #=63%) fordw 0 XXM H ®p 3 LISNJ Rl 80 O2 y 4.88yFi%)2 Yy X M>DH O
F2NJ Y2RSNI 4GS 6Xpn3a LISNI RI & 01.902=yoaaiiidf hdaw 2y YR MD
(>50g per day) alcohol consumptioampared wih non-drinkers.
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Figure 37 Summary of findings: Breast cancer

Outcome No of reviews Narrative summary of results Quality of
(SRs) evidence
(No. unique
studies and
No.
participants)
Breast cancer 1 gpg5! 1 SR, including 10 prospecti» Risk of biast aa ae
(post . cohort, 2 casmhort and 1 Inconsistency: 0
menopausal) g?]grrtc:%eg;;/: nesteetasecontrolteidies with Indirectness:yo
cohorts and 1 low risk of bias, reported a Imprecision: 0
nested case summary RR of 1.08 (95% C P R
control 1.051.11,%21.0%) per 10g p Publication bias: C
n=10 9’15 daymcreqse ialcohol Doseresponse: +1
case:;) consumption
Breast cancer 1 ggd! 1 SR, including 5 cohort stuc Risk of biast aae ¢
(pre with a low risk of bias, report |nconsistenc
menopausal) aiﬁlc;?)orts, summary RR of 1.09 (95% C IndirectneSS'y(l)
1.011.17,366%) per 10g pel o
dayincrease ialcohol Impr90|§|on. 0
consumption Publication biag:
Doseresponse: +1

GRADE reasons for downgradingipgrading

Breast Risk of biasStudies were mostly large prospective cohorts studies where are at lower risk of
cancefi observational study designs, however due to lack of explicit risk of bias assessment, this wax
post 1. InconsistencyNil IndirectnessNil Impecision:Nil Publication bias\il Dose response:

menopausal Detected.

Breast Risk of biasStudies were mostly large prospective cohorts studies where are at lower risk of

cancefi pre-  observational study designs, however due to lack of explicit risk of bias assessment, this was

menopausal 1. InconsistencyModerate heterogeneity detepartially explained by differential adjustment for
anthropometry and genetic fadtalisectnessNil ImprecisionNil Publication biadNil Dose
responseDetected.

AbbreviationSR = systematic review, RR = relative risk, Cl = confidenge igtaraa) n = number of participants, NR
= not reported

Cervical

Evidence fron2 awhort and 3 caseontrol studiesif=1,588 casgsreport noassociation
betweenchronicalcohol consumption andervical cancer, when compared witbn-
drinkers

One other systematic reviemet the minimum criteria specified in the protocahd

reported thatchronic alcohol consumptiowas associated with a small decreased risk of
cervical cacer, but noted that this was possibly due to confounding by several risk fadtors.
should be noted that the estimates from this systematic review are statistically consistent
with those from the systematic review that was selected for inclusion.

Two ystematic review® “éwere identified at full text on the association between alcohol
consumption and cervical cancer. The systematic review by Badttxréi¥ was selected for
inclusion n the overview because it included a pooled analysis across two levels of alcohol
consumption in contrast tthe Hjartaker2010*® review which presented results narratively
and met fewer criteria for inclusion.

The systematic review was of poor qualiyMSTAR rating 2 out of 11) and included 3 €ase

control and 2 cohort studies with an unknown risk of bia#though the quality of the
review was poor, the review was a comprehensive review of alcohol and cancer across
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multiple sites from a group of autins who have published extensively in the area; it is likely
that the AMSTAR score, in part, reflects the inability to publish sufficient details in the peer
reviewed publicationThe quality of evidence across the underlying primary studies included
in the systematic review was assessed as very low quality in GRADE.

The systematic review reported a summary relative risk of 0.87 (95% Glt.0Z%=0%) for
lowO2y adzYLIWiA2Yy O6Xmu dp 3 HISINE) férinaderatedb o 0 dpp:’s
O 2 y a dzY LJ( pez day) ankpormatanalysis was possible for heavy (>50g per day)
alcohol consumption. Summary of findings is presenteeiguire38.

This findingdiffers to the conclusions of thejaitaker2010* reviewthat identified a

possible positive association but noted that this was possibly due to confounding by several
risk factors.It should be noted that the estimates from this systematic review are
statistically consistent with those from the systematic review that was selected for inclusion.

Figure 38 Summary of findings: Cervical cancer

Outcome No of reviews Narrativesummary of results GRADE Quality of
(SRs) evidence
(No. unique
studies and
No.
participants)

Cervical cance 1 SR? One SR, including 2 cohort ¢ Risk of bias? a¢ € ¢
(2 cohort,3 3 clflse:ontrkol fsi)qdies vt . Inconsistency: 0
casecontrol, unknownisk of bias, reporte Indirectness: 0
n=1,588 cases summary RR of 0.87 (95% C | isiont

0.751.01,2=0%) folow MPrecisio

consumpti on ( Publication bias:

and 0.90 (95% QI731.11,
I’=7%) for moderate
consumptiarompared with
nondrinkers? number for
doseresponse analysis not
reported in the systematic
review.

GRADE reasons fdowngradingr upgrading

Brain cancer Risk of biasDowngraded by 2 as eamtrol study design was included and risk of bias was not
the SRThe number of participants fronteasel or cohort studies is not repocttsistencyNil
IndirectnessNil.ImprecisionModeraté®ublication bias\o test undertaken, therefore downgrade
as it is considered likely.

AbbreviationSR = systematic review, RR = relative risk, Cl = confidence interval

Colorectal

Evidence from 7 prospective cohorts and 1 eegbort study(n cases=5,261)eport a dose
response association betwe@hronicalcohol consumption andolorectal cancerThis
association indicatethat increasing levelsf alcohol consumtion confer anincreased risk
of colorectal cancer

This is consistent with the conclusions of thether systematic reviews that met the
minimum criteria specified in the protocol.

Twelve systematic reviews!2 37. 3849, 57,72, 78,1162, 173, 18Qyere jdentified at full text on the
association between alcohol consumptiand colorectal cancer. The systematic review by
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WCRF/AICRwas selected for inclusion in the overview because it was the only study which
met or partially met # inclusion criteria.

The systematic review was of moderate quality (AMSTAR rating 7 out of 11) and included 35
articles reporting on 18 individual cohort studies. Separate analyses were conducted for
colorectal, colon and rectal cancer and all resuksenstratified by sex and geographical

region. Risk of bias of the included studies was not assessed; hqwevauthors restricted

their review to cohort studies and nested casentrol studies which are at lower risk of bias
compared to caseontrol sudies. Sensitivity analysis was undertaken to explore
heterogeneity, including factors related to study qualifyre quality of evidence across the
underlying primary studies included in the systematic review was assessed as very low
quality in GRADE.

Thesystematic review included eight studies in the matwlysis examining colorectal

cancer risk (7 prospective cohorts, 1 cashort, 5,261 cases) and reported a relative risk of
1.10 (95% C1.06-1.13; ¥=50.7%, p=0.05) for 10g/day increase in the corysion of

alcohol as ethanol. In analysis stratified by sex, the result rerdaigmificant for men (RR=
1.11;95% CI1.081.15, $=21.1%, p=0.27) but not women (RR= 19526 Cl0.981.17,

1>=0.0%, p=0.62). The WCRF has concluded that the evidendbelainsumption of more

than 30g/day of ethanol from alcoholic drinks is a cause of colorectal cancer is convincing in
men, and probably also in women. Summary of findings is presenteidime39.

These findings are consistent with the conclusions of the remathsygtematic reviews

that were identified at full text. For example, the most recent study which conducted

analysis by dose reported relative risks of 1.07 (95%.021.13), 1.23 (95% (1.151.32)

and 1.37 (95% C1.26-1.49) for lowd XXM 1 ®p Ik RIF &8 0 X Yyi&yPaNdhéaddy 6 mH dc
RNAY1AY3 6xpn FEiRings rdin BagaaiaD1S Onigrk sthiildr, &lthough

no statistically significant effect was observed fox consumption.

Figure 39 Summary of findings: Colorectal cancer

Outcome No of reviews Narrative summary mfsults  GRADE Quality of
(CRO)] evidence

(No. unique

studies and
No.
participants)

Colorectal 1 SB52 1 SR, including 7 cohort and Risk of biast & ag ¢
cancer casecohort studies with low I |nconsistencyt:

of bias, reported a RR of 1.1 ; .

(95% CI £.061.13.450.706, "drectness: 0
p=0.05) for 10g/day increase Imprguspn. 0

the consumption of alcohol a Publication bias: C
ethanol. For men the RR wa: Doseresponse: +1
1.11 (95% CI 1-085,

1?=21.1%, p=0.27) and for

women the RR was 1.07 (95

Cl1 0.98.17,30.0%, p=0.62)

per 10g/day increase in alcol

consumption.

(7 prospective
cohorts, 1 case
cohort, n=5,26:
cases)

GRADE reasons for downgradingipgrading

Colorectal Risk of biasStudies were mostly large prospective cohorts studies where are at lower risk of

cancer observational study designs, however due to lack of explicit risk of bias assessment, this was
1. InconsistencyModerate heterogeneity detelridirectnessNil.ImprecisionNil.Publication bias:
Nil.Dose responséetected.

AbbreviationSR = systematic review, RR = relative risk, Cl = confidence interval

63| Page

a



Endometrial

Evidence from 9 cohastand 1 caseohort stud/ (n cases=9,766), report no association
between chronic alcohol consumption and endometdahcer, when compared withon-
drinkers

This is consistent with the conclusions of the 6 other systematic reviews that met the
minimum criteria specified in therptocol.

Seven systematic reviews® 46 127.139. 154 1(gere identified at full text on the association
between alcohol consumption and endometrial cancer. The systematic review by Zhou
20168 °was selected for inclusion in the overview because was the most recent and met all
screening criteria.

The systeratic review was of good quality (AMSTAR rating 9 out of 11) and included nine
cohort studies and one casmhort. All were prospective studies and scoredvsen 6 and

8 on theNOS indicating a low risk of biaghe quality of evidence across the undartyi
primary studies included in the systematic review was assessiedv quality in GRADE.

The systematic review reported a relative risk of 0.95 (95%.831.01) for moderate
alcohol consumption (>1 drink/day) and 1.00 (95%@B;1.13) for heavy atthol
consumption (>1 drink/day) compared to naninking. Ina sensitivity analysis, these
estimates were not modified by other lifestyle factors or the characteristics of the study
design and population. No significant associations were detected inm@sponse meta
analysis. Summary of findings is presenteBigure40.

This is consistent with the conclusions of the remainingysitematic reviewshat were
identified at full text. In particular, the WCRF updaténcluded nine cohort studies and
reported a summary relative risk per 10 g/d of 1.01 (95960 GF-1.06, ¥=29.0%).

Figure 40 Summary of findings: Endometrial cancer

QOutcome No of reviews Narrative summary of results Quality of
(SRs) evidence

(No. unique

studies and
[\[o}
participants)

Endometrial 1 gB7® 1 SR, including®hort and 1  Risk of bias: 0 G ag &
cancer casecohort studyith low risk  |nconsistencyt:
gggchooh%nl of bias, reported a RR 0f 0.9 | \qirectness: 0
n=9 766 ca{ses' (95% CD.891.01) for | ision: 0
'  moderate alcohol consumpti mprf-:-us_lon. )
(>1 drink/day) and 1.00 (95 Publication bias: C
0.881.13) for heavy alcohol
consumption (>1 Kfifay)
compared to ndrinking (p
nonlinearityG=63.

GRADE reasons for downgradingipgrading

Endometrial Risk of biastow InconsistencyModerate inconsistency detected, not explained in sensitivity ai
cancer IndirectnessNil ImprecisionNil Publication biad\il

AbbreviationSR = systematic review, RR = relative risk, Cl = confidence interval

64| Page



Gallbladder

Evidence fron8 cohortstudies ( cases417) is insufficient to make a judgment on the
association between alcohol consumption and gallbladder cancer

This is consistent with the conclusions of thether systematic reviews that met the
minimum criteria specified in the protocdflowever, 2 of the systematic reviews found an
increased risk at higher levels of consumption.

Four systematic reviews % 156 188yere identified at full text on the association between
alcohol consumption and gallbladder cancer. The systematic review conducted WQRE
201408 as part of its continuous update project was selected for inclusion in the overview
because it had the most recent search date and met four of the sispagified inclusion
criteria. It partially met the remaining two criteria (comprehensive literature search and
guality assessment) and in both cases justified its appréach

The systematic review was of moderate quality (AMSTAR rating 7 out of 11) and included
three cohort studies. Risk of bias of the included studies was not assessed; however the
authors restricted their review to cohort studies and nested eea#rol studies which are

at lower risk of bias compared to casentrol studies.The quality of evidence across the
underlying primary studies included in the systematic review was assessed as very low
quality in GRADE.

The systematic review reported a somry RR of 1.07 (95% CI: GR&7; F=26.2%) per
10gday increaseof alcohol asethanol Summary of findings is presentedrigure4l.

This is broaly consistent with the conclusions of the remaining three studies that were

identified at full text, however two of theystematic review$ound an increased risk at

higher levels of consumption. This was significant in one (RR35%&¢I11.62-4.30) 8

A0dz2RA S& Y WK &laddaddignifigmuindne Rthed (0.58 (95% Cl: 0@757) 3

a0dzRASEY WKSI@ZeQ I' Bwmn RNAYy1akeSS1 2N pyn3dkRlI @

Figure 41 Summary of findings: Gallbladder cancer

Outcome No of reviews Narrative summary of results GRADE Quality of
(SRs) evidence

(No. unique

studies and

No.

participants)
Gallbladder 1 gR®® 1 SR, including 3 cohort stuc Risk of biast 0¢ ¢ ¢
cancer (3 cohort, n=41 with unknown risk of bias, Inconsistency: 0

reported a summary RR of 1 | jice ot 0
cases) (95% CI: 0.9B17:326.20) . coeSS:

per 10glay inreasef ethanol

Imprecisiont
Publication bias: C

GRADE reasons for downgradingipgrading

Gallbladder  Risk of biastncluded studies were prospective cohorts which are at lower risk of bias than otr

cancer observational study designs, however due to lack of explicit risk of bias assessment; it was d
InconsistencyNil. IndirectnessNil.ImprecisionDowngaded by 1 die the small number of studie
Publicatonbiamo i ndi cation of publication bias

AbbreviationSR = systematic review, RR = relative risk, Cl = confidence interval
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Kidney

Evidence fron¥ cohort studies and frooled analysign cases5,503, reports anassociation
between chronic low lesis of alcohol consumption and kidnegncer, compared withon-
drinkers This association indicates that at low levels of alcohol consumptiere is a
decreased risk of kidry cancer. Insufficient evidence is available to make any judgment at
higher levels of consumption.

This is consistent with the conclusions of the 5 other systematic reviews that met the
minimum criteria specified in the protocol.

Six systematic reviews!’ 26124 18yere identified at full text on the association between
alcohol consumption and kidney cancer. The systematic review Bp¥af°was selected
for inclusion in the overview because it met all of the-ppecified inclusion criteria and had
the most recent search date.

The systmatic review was of good quality (AMSTAR ra$iimgit of 11) and included seven
cohort studies and one pooled analysis of 12 cohort studies. The risk of bias of the included
studies was assessed using th@Sand ranged from 6 to 9 (mean 7.5); overall 8tadies

were considered to be at low risk of biaBhe quality of evidence across the underlying
primary studies included in the systematic review was assessed as very low quality in
GRADE.

The systematic review reported a significant inverse associagbmdzn alcohol

consumption and the risk of kidney cancer for baitv(<12.5g/day) (RR=0.92 (95% CI §.83
1.01, ¥= 45.2%, 6 studies) and moderate (:3/5g/day) (RR=0.75 (95% CI Q86, f=
45.1%, 8 studies) consumption, but not heavy consumption (=:88.5g/day) (95% CI 042
2.75, = 74.8%, 3 studiespmpared with nordrinkers/occasional drinkersin a dose
response analysis the summary relative risk per 5g/day increment was 0.94 (95%cCl 0.92
0.95, 8 studies). Summary of findings is presentdedgare4?2.

This is consistent with the conclusions of the remaining figtesnatic reviewshat were

identified at full text. In particular, the WCRF sttidjound a summary RR per 10 g/d of

0.92 (95% CI: 0.88.97; P= 55.1%). Small study bias was idéadifwith the two smallest

studies finding stronger inverse associations. The WCRF made the conclusions that there is
strong evidence that consuming alcoholic drinks decreases the risk of kidney cancer, when
consuming up to 30 grams (about 2 drinks) a ddoere is insufficient, specific evidence for
higher levels of drinking for example, 50 grams (about 3 drinks) or 70 grams (about 5
drinks) a day.
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Figure 42 Summary of findings: Kidney cancer

Outcome No of reviews Narrative summary of results GRADE Quality of
(SRs) evidence

(No.unique

studies and
No.
participants)

Kidney cancer 1 g6 1 SR, including 7 cohort and Risk of bias: 0 Geté
(7 cohort, 1 pooled analysis with low risk  |nconsistencyk:

. bias, reported summary RR | ; .
pooled analysis ! Indirectness: 0
n=5,503 cases 5g/day increment was 0.94 (

C1 0.920.95 (P9.03 ér Imprecisiort
nonlinearity, males onl{,. 0% Publication bias: C
fornonlinearity).

GRADE reasons for downgradingipgrading

Kidney Risk of biastow InconsistencyModerate heterogeneity in categorical analysis not fully explore

cancer IndirectnessNil ImprecisionFew studies at higher levels of exposure, leading to significant im|
above ~30g/da&ublication biadNil (note not detected i#¥wut srall study bias was detect&q s
the GRADE table is for the included stédthi¥umeasure wast downgraded)

AbbreviationSR = systematic review, RR = relative risk, Cl = confidence interval

Leukaemia

Evidence from 8 cohorh(cases=4,066) antD casecontrol studies(n cases4,139, report
no association between chronic alcohol consumption and leukaemia, when compared with
non/occasional drinkers.

One systematic revieW? was identified at full text on thassociation between alcohol
consumptionandleukaemia.

The systematic review wad poor quality (AMSTAR ratilgut of 11)andincluded10case
controland 8 cohort studiewith an unknown risk obias.The qualityof evidence across the
underlying primary studies included in the systematic review was assessed as very low
quality in GRADHhe systematiceview reported a pooled relative risk for leukaemia overall
of 0.94 (95% C0.85-1.03)for any alcohol consumfan compared to no/occasional
consumption. The relative risk for leukaemia overall v tonsumption wa®.90 @5%ClI:
0.80z1.01)and0.91 (0.8%1.02)for moderate to heavy consumption compared to
no/occasional consumption. The authors also investigatedrelative risk by leukaemia
subtype écute lymphocytic leukaemjahionic lymphocytic leukaemia, acute myeloid
leukaemiachronic myeloid leukaemjdeukaemia not otherwise specifieshd group (acute,
chronic, lymphoid, and myeloid) and found similadfimgs i.e. no significant association
between any alcohol consumption or losv moderate to heavy consumption and the risk of
leukaemia.

Summary of findings is presentedfigure43.
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Figure 43 Summary of findings: Leukaemia

Qutcome No of reviews Narrative summary of results GRADE Quality of
(CRO)] evidence

(No. unique

studiesand
No.
participants)

Leukaemia 1SR13 One SR, includingdhort and  Rjskof bias:2 §e ¢ ¢
10 caseontrol studiegth Inconsistency
(8 cohort, unknown risk of biagorteda . ;
n=4,066 cases; symmary RR for leukaemia Indirectness: 0
10 caseontrol, oyeral| of 0.94 (95% CI:-0.85 Imprecision: 0
n=4,134 cases, 1 03J2=44.9%or any alcohol Publication bias: C
consumption compared to
no/occasional consumption.
relative risk for leukaemia ov
for bwconsumption was 0.90
(95%CI: 0.80.01)2=35.8%)
and 0.91 (0.81.021=29.3%)
for moderate to heavy
consumption compared to
no/occasional consumption.
Do-risk metaegression
analysis reported the pooled
of leukaemia were 0.88 (95%
0.820.95) for 12g and 0.90
(95%CI: 0.8899) for 25g and
0.97 (95%CI: 0:84.2) for 509
of ethanol per day.
Results by subtype found no
significant association.

GRADE reasons for downgradingipgrading

Leukaemia  Risk of biasDowngraded by 2 asesessment of risk of biaswesrtaken and casmtrol studies
were includddconsistencyModerate heterogeneity detected and explored by subgroup and se
analysis however heterogeneity still present in sornmeligectipsssNil.ImprecisionNil.Publication
bias:Ni.

AbbreviationSR = systematic reviglil= acute lymphocytic leukaé&Phia= chronic lymphocytic leukaéie=
acute myeloid leukae@ML= chronic myeloid leukagi@sLK=lelkaemia not otherwise specified

Liver

Evidence froni4 cohortstudies (i cases=5,650)eport a doseresponse association
betweenchronicalcohol consumption and liveancer This association indicates higher
levek of alcohol consumption confer amcreased risk of risk of liveancer

This is consistd with the conclusions of the 8ther systematic reviews that met the
minimum criteria specified in the protocol.

Six systematic reviews?8 44 8.138. 18ere identified at full text on the association between
alcohol consumptionrad liver cancer. The systematic review by the World Cancer Research
Fund2015d® as part of its continuous update project was selected for inclusion in the
overview beause it had the most recent search date and met four of the sbspeeified
inclusion criteria. It partially met the remaining two criteria (comprehensive literature search
and quality assessment) and in both cases justified its apptéfach

The systematic review was of moderate quality (AMSTAR rating 7 out of 11) and included 14
cohort studies. Risk of bias of the included studies was not assessed; however thesautho
restricted their review to cohort studies which are at lower risk of bias compared te case
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control studiesThe quality of evidence across the underlying primary studies included in the
systematic review was assessed as very low quality in GRADE.

The sgtematic review reported a summary RR of 1.04 (95% CE11082 $=64.0%) per

10gday increaseof ethanol. Heterogeneity was considered to be largely due to the small
size of the effect. The association remained when the analysis was stratified by @utcom
(incidence/mortality), sex and geographical region. The majority of liver cancer cases have
underlying cirrhosis of which chronic excessive alcohol consumption is a known cause.
Summary of findings is presentedfigure44.

These findings are consistent with the conclusions of the remaining studies, three of which
directly addressed the research question. All of these three studies undecegegorical
meta-analyses with some variation in the findings at low levels of consumption, however
above 50g/day or >3 drinks/day all reported statistically significant associations and all the
results suggested a strong dose respdhgé 138

Figure 44 Summary of findings: Liver cancer

Outcome No of reviews Narrative summary of resultc GRADE Quality of
(SRs) evidence

(No. unique

studies and
(\[o}
participants)

Liver cancer 1 gR60 1 SR, including 14 cohort Risk of biast G Ge &
studies with unknown risk of |nconsistency: 0
(14 cohort, bi y:
_ . bias, reported a summary RF | jirectness: 0
N=5,650cases. | o4 (95% CI: 1.026; | o 0
[’=64.0%) per 10g of etthan mprgms_lon. -
increasper dayn dose Publication bias:
response analysis). Dose response: +.

GRADE reasons for downgradingipgrading

Liver cancer Risk of biastncluded studies were prospective cohorts which are at lower risk of bias than ott
observational study designs, however due to lack of explicit risk of bias assessment; it was d
Inconsistencytnconsistency detect&eb@d%) but explaingy small effect sibedirectnesshil.
ImprecisionNil.Publication biasDetectedose responsetrong dose response, upgraded by 1

AbbreviationSR = systematic review, RR = relative risk, Cl = confidence interval

Lung

Evidence fron18 cohortand 16 casecontrol studies(n cases=38,423), report no association
between chronic alcohol consumption ahahg cancer, when compared with naitinkers

This is consistg with the conclusions of the @ther systematic reviews that met the
minimum criteia specified in the protocol.

Five systematic reviews'2 24 41 15Qyere identified at full text on the associah between
alcohol consumption and lung cancer. The systematic review by Ba@@did? was
selected for inclusion in the overview because it met or partially met five of the six pre
specified criteria. @ly the WCRF revié®f met more criteria but it was considered to not
meet our date criteria as the search was completed in July 2006.

The systematic review was of poor quality (AMSTAR rating 2 out of 11) and intkidade
control and 18 cohort studies with an unknown risk of bias. Although the quality of the
review was poor, the review was a comprehensive review of alcohol and cancer across
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multiple sites from a group of authors who have published extensivelyeimitba; it is likely

that the AMSTAR score, in part, reflects the inability to publish sufficient details in the peer
reviewed publicationThe quality of evidence across the underlying primary studies included
in the systematic review was assessed as i@wqguality in GRADE.

The systematic review reported a summary relative risk of ®82CIn ® T b m4NYp)y = L
forlowO2 yadzY LJG A 2y 0 XXm85@GIA © thiS BlImFR%)Fok iodenate oy 0
O2yadzYLIiA2y 0 Xp nBwCisdNi HRY WErB%)foshEhvyN>B0g per day)
alcohol consumption. The authors note that residual confounding by smoking may have
biased the result. Summary of findings is presenteldigure45s.

Of the remainingeviews one is from the same authors as the included studies and is a
study on the assaociation between lung cancer and alcohol consumption in never smokers
which found no associatid? Similarly, theVCRF repott®found no overall association in
studies which adjusted for cigarette smoking. The results of the remaining two réti¢ws
arenot considered applicable (no metmalysis or results only provided stratified by type of
alcoholic drink).

Figure 45 Summary of findings: Lung cancer

Outcome No of reviews Narrativessummary of results GRADE Quality of
(SRs) evidence
(No. unique
studies and
\[o}
participants)
Lung cancer 1 sg? 1 SR, including 18 cohort an Risk of bias2 G¢ ¢ ¢
casecontrol studies with Inconsistencyl:
(18 cohort, 16 unknown risk of bias, reporte - .
casecontrol, o Indirectness: 0
n=38.423 summary RR of 0.88%CI: Imprecisiont
cases) 0. 7 9 12014%) Bigw | Precisiorl
Publication bias:

consumption (
0.9895%CI0 . 921 1. 0
[’=57%) for moderate
consumption (
1.1595%Cl1 . 021 1. 3
[’=73%) for heavy (>50g per
day) alcohol consumption
compared with rtrinkersP
number for desesponse
analysis not reported in the
systematic review.

GRADE reasons for downgradingipgrading

Lung cancer Risk of biasDowngraded by 2 as eamtrol study design was included and risk of bias was not
the SRThe number of participants fronteasel or cohort studies is not repoctatsistency:
Moderate heterogeneity detected but reasons for heterogeneity hudiexpioesdNil.Imprecision:
Serious imprecision at higher levels of consBuoigitaion biadNo test undertaken, therefore
downgraded by 1 as it is considered likely.

AbbreviationSR = systematic review RR = relative risk, Cl = confidence interval

Lymphoma-Hodgki nddHoamgdk i madrs

Lymphoma-1 2 R3I{ Ay Qa

Evidence fron2 cohort and 7 caseontrol studies (n cases=1,338¢port an association

0SG6SSYy OKNRBYAO |t O2K2f O2yadzYLliAzy Iy | 2R3 A
that alcohol consumption confers a decreased risk @ R3 1 A y Q 4. The &edUlSK 2 Y |
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should bemterpreted with caution as the findings could be partially attributable to a
misclassification of drinkers among cases, as early symptoms of lymphomas may cause
subjects to either quit or reduce their drinking.

This is consistent with the conclusions oé thther systematic review that met the minimum
criteria specified in the protocol.

Lymphoma-non-l 2 R3I 1 Ay Qa

Evidence fron® cohort and 15 caseontrol studiegn cases 14,124, report an association
between chronic alcohol consumption andn-I 2 R 3 Jyhphéhia

This is consistent with the conclusions of the other systematic review that met the minimum
criteria specified in the protocol.

Two systematic review$ **were identified at full text on thessociation between alcohol
O2yadzYLIiA2y YR | 2RITAYQa feYLK2YH¥whs ¢KS aeadsSy
selected for inclusion in the overview because it met or partially met five of the six pre

specfied criteria.

The systematic review was of poor quality (AMSTAR rating 2 out of 11) and included 2 case
control and 7 cohort studies with an unknown risk of bias. Although the quality of the review
was poor, the review was a comprehensive review of adtahd cancer across multiple

sites from a group of authors who have published extensively in the area; it is likely that the
AMSTAR score, in part, reflects the inability to publish sufficient details in the peer reviewed
publication.

The systematicre@ig NB L2 NI SR | adzYYlF NBE NBf I &ewyor NRa|1 27
lowO2y adzYLIi A2y O6XmH®p I LIS NEOK) férmaderatabt o 6 chps>/ LY n
O2yadzYLIiA2y oXpn3 LISNI RI 2&0%xforhefW consbroption 6 cops’s / LY n
(>50g perday). THedzi K2 NR& y20S GKI GO GKS AYy@SNBS NBfIlGAZ2
attributable to a misclassification of drinkers among cases, as early symptoms of lymphomas

may cause subjects to either quit or reduce their drinking. Summary of findings is présente

in Figure46.

These findings are consistent with the findings of the Tramaceret2&¥2view except that
adoseresponse was not found in Tramacere 2012b. Note thaffitzanacere 201123
review is from the same group as Bagnardi 2815

Two systematic reviews **were identified at full text on the association between alcohol
consumptionandon! 2 RI|TAY Qa f&8YLK2YIlI & ¢KS a&adSYlF A O NB
selected for inclusion in the overview because it met or partially met five of the six pre

specified criteria.

The gstematic review was of poor quality (AMSTAR rating 2 out of 11) and inctuded

cohort and 15 caseontrol studies with an unknown risk of bias. Although the quality of the
review was poor, the review was a comprehensive review of alcohol and cancer across
multiple sites from a group of authors who have published extensively in the area; it is likely
that the AMSTAR score, in part, reflects the inability to publish sufficient details in the peer
reviewed publicationThe quality of evidence across the unigerg primary studies included

in the systematic review was assessed as very low quality in GRADE.
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The systematic review reported a summary relativerisk @y y o6 ppi2/ LY ndynbnddoT
forlowO2 yadzYLIi A2y 6XMH®p I LISNI R¥%)dovrdodematty T O dppz/ LY
O2yadzYLIiA2y oOXpn3d LISNI RIF&0I | yaR consbmpiion6 cops’z/ LY n
(>50g per day).

These findings are consistent with the findings of the Tramacere®6%@view. Note that
the Tramacere 2012a review is from the sameugr as Bagnardi 2025,

Figure46Summary of findings:-Hblddgkndaés|l amphoma

No of reviews Narrative summary of results GRADE Quality of
(SRs) evidence
(No. unique
studiesand
No.
participants)
Hodgki n 1gpg? 1 SR, including 2 cohort and Riskof bias:2 e ¢ ¢
lymphoma 2 cohort ; 7 70ase:ontr_o| studi_es with Inconsistency: 0
casecontrol; gS;nn?gn rF'zS; g]f g'??g)’(ggggg Indirectness:
n=1,335 total 0.5 9w72=®%)8®w | Imprecisio®:
Cases) c 0 nsu mp t i on ( Publication b|a$
0. 73 (95 %CA0%)
for moderate
per day), and 0.63 (95%ClI:
0. 4 11%2D%)d90or heavy
consumption (>50g per day).
number for desesponse
analysis not reported in the
systematic review.
nonHo d g k 1sR? 1 SR, includi®gohort andl5  Risk of bias2 G¢ ¢ ¢
lymphoma (9 cohort; 15 casecontro_l studie§ with Inconsistencyl:
casecontrol; :Srﬁnrg‘évn rlleé (gfsglg?o’/orceﬁort Indirectness: 0
n=14,124 total 0. 8 OryiP:(ﬁi%}afdrdw ’ Imprecision: 0
Cases) c 0 n S,U mp t | on ( Publication b|a$

0.8795%CI0 . 81,1 0. 9
[’=3%%) for moderate
consumption (
and0.7595%CI0 . 6 4,1 0
[P=10%) for heavy consumptic
(>50g per day.number for
doseresponse analysis not
reported in the systematic
review.

GRADE reasons for downgradingipgrading

Ho d g ki Risk of biasbowngraded by 2 as easgtrol study design was included and risk of bias was not
lymphoma  the SRInconsistencyNil IndirectnessNil.ImprecisionNil.Publication biad\o test undertaken,
therefore downgraded by 1 as it is considered likely.

nor Risk of biasDowngraded by 2 as eam#rol study design was included and risk of biasp@seubin

Ho d g ki the SRInconsistencyModerate heterogeneity detected but reasons for heterogeneity not expls

lymphoma IndirectnessNil ImprecisionNil.Publication biadNo testindertaken, therefore downgraded by 1 .
considered likely.

AbbreviationSR = systematic review RR = relative risk, Cl = confidence interval

Melanoma

Evidence from 2 cohortral 14 casecontrol studiegn cases=6,251 cases), repoct
association between chronic alcohol consumption amelanoma, when compared withot
drinking in studies that adjusted for sun exposure.
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This is consistent with the conclusions of the other systematic reviews that met the
minimum criteria specified in the protocol.

Two systematic reviews *°were identified at full text on the association between alcohol
consumption and melanoma. The two reviews were from the same research group and
therefore the systematic review by Ra2814'*°was selected for inclusion in the overview
because although it was less recentyas more comprehensive and included anilys
stratified by adjustment for sun exposyrehich is considered an important confounder for
this outcome

The systematic review was of poor quality (AMSTAR rating 3 out of 11) and included-14 case
control and2 cohort studies with an unknown risk of bidhie quality of evidence across the
underlying primary studies included in the systematic review was assessed as very low
quality in GRADHhe systematic review reported a summary relative risk of 1.10 (95% C
0.96¢1.26) for bw consumption (<1drink/day) and 1.18 (95%1001¢1.40) for moderate to

heavy consumption (>1 drink/dagdmpared with no drinkingSummary relative risks at

higher levels of consumption were not able to be obtained due to insufficiatat. When

only studies which adjusted to sun exposure were included the summary relative risk no
longer reached statistical significance (1.12, (959%.8%¢1.45)). Summary of findings is
presented inFigure4?.

This is consistent with the conclusions of the other study identified at full text; however the
two studies are from the same research group.

Figure 47 Summary of findings: Melanoma

Outcome No of reviews Narrative summary of results GRADE Quality of
(SRs) evidence

(No. unique

studies and
No.
participants)

Melanoma 1 SR1o 1 SR, including 2 cohort and Risk of biast 0¢ ¢ ¢
(2 cohort, 14 casecontro_l studie_s with Inconsistencyt
casecontrol. unknown risk of bias, reporte Indirectnesst
h=6 251 cases Summary RR_of 1.10 (95% C Imprecisiort
' + 0.961.26¥or light consumptic P ?CS_O )
(<1drink/day) and 1.18 (95% Publication bias: C
1.011.40) for moderate to
heavy consumption (>1
drink/daygompared with no
drinkingln studies adjusted fc
sun eposure, the summary
was 1.1995% CD.861.45)P
number for dosesponse
analgis not reported in the
systematic review.

GRADE reasons for downgradingipgrading

Melanoma  Risk of biasNot assessed and includedaaseol studidst less than 25% of the participants fror
casecontrol studidsconsistencyModerate heterogeneity detected and not exXplireethess:
Downgraded by 1 due to likelihood of residual canfiopretiisipnSerious imprecisiBublication
bias:Not detected

AbbreviationSR = systematic review, RR = relative risk, Cl = confidence interval

Mouth, pharynx and larynx

Mouth and pharynx cancer
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Evidence fronb cohort and 47 caseontrol studiesif cases13,899, report a dose
response association between chronic alcohol consumptionnamath and pharynx cancer,
when comparedvith non-drinkers. This association indicates higher levels of alcohol
consumption confer aakge increased risk of risk ofomth and pharynx cancer.

This is consistent with the conclusions of thether systematic reviews that met the
minimum criteria specified in the protocol.

Larynx cancer

Evidence from 3 cohort and 38 casentrol studies(n cases=7,059), report a desesponse
association between chronic alcohol consumption &rginx cancer, when compared with
non-drinkers. This association indicates higher levels of alcohol consumption canfer a
increased risk of risk ddirynx cancer.

This is consistent with the comglions of ther other systematic reviews that met the
minimum criteria specified in the protocol.

Ninesystematic review: 12 55 57, 98,131,140, 150, Afpare jdentified at full text which met the

PEO criteria on the association betwesdnohol consumption and cancer of the mouth,
pharynx and larynx. The systematic review by the WCRES the only review to meet or
partially meet all prespecified criteria, however its search date was 2004 andefioee it

was considered beyond the search date of this review. Therefore the review by Bagnardi
was selected for inclusion in the overview because it met the most criteria of the remaining
reviews.

The gstematic review was of poor quality (AMSTAR rating 2 out of 11) and analyses mouth
and pharynx cancers separately to larynx cancer. Although the quality of the review was
poor, the review was a comprehensive review of alcohol and cancer across mutéple si

from a group of authors who have published extensively in the area; it is likely that the
AMSTAR score, in part, reflects the inability to publish sufficient details in the peer reviewed
publication.The quality of evidence across the underlying prignstudies included in the
systematic review was assessed as very low quality in GRADE.

For mouth and pharynx cancer the systematic review included 4 7amateol and 5 cohort

studies with an unknown risk of bias. The systematic review reported a sumeiatiye risk

0f 1.13 05%CIm ® n n b FEeREfaIEVOI2 Yy 8 dzY LIG A 2y 0 Xm85@@I13 LISNJ Rl &0
M®cHLAOMT:NI FIZ2NJ Y2RSNI S 02y adz98uCih ¢ mé XdmA 0 BIS NJ
1>=77%) for heavy (>50g per day) alcohol consumption.

For larynxcancer the systematic review included 38 casatrol and 3 cohort studies with

an unknown risk of bias. The systematic review reported a summary relative risk of 0.87

(95%CIn ®c y b FERMAIAVOI2 v & dzY LJG A 2 Y 6 KM O5@EIH PUIS DM RE E 0TI M«
'eMz0 F2NJ Y2RSNI GS 02y & dz93%Cik Dyi b BAPH)FOE LIENI R & 0
heavy (>50g per day) alcohol consumption. Summary of findings is preseifiguiiad8.

This is consistent with the conclusions of the remaimignt studies that were identified at
full text. In particular, the WCR® undertook a metaanalysis on two cohort studse both
adjusted for smoking, giving a summary effect estimate of 19840C11.18;1.30) per
drink/week, with no heterogeneity. The WCRF concluded that the evidence that alcoholic
drinks are a cause of mouth, pharynx, and larynx cancers is convincilygadteahat
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alcohol and tobacco together increase the risk of these cancers more than either acting
independently and that no threshold was identified.

Figure 48 Summary of findings: Mouth, pharynx and larynx cancer

Outcome No ofreviews  Narrative summary of results Quality of
(CRO)] evidence

(No. unique

studies and
No.
participants)

Mouth and 1 SR2 1 SR, including 5 cohort and Risk of bg@a-2 G¢ ¢ ¢
pharynxancer (5 cohort, 47 casecontrql studigs with Inconsistencyl:

casecont}ol unknown risk of bias, reporte

_ ' summary RR of 1.93%CI: -

n=13,895 1. 007°226%)6dbw | Imprecision: 0
Ca'ses) c 0 nsu mp t | on ( Publication b|a$

1.8395%CI1 . 6 21 2. 0 Dose response: +.

[2=72%) for moderate Large effect: +1

consumption (

5.1395%CH4 . 311 6. 1

[P=77%) for heavy (>50g per

day) alcohol consumption

compared with rdmnkersP

number for desesponse

analysis not reported in the

systematic review.

Indirectness: 0

Larynxancer 1 gpB? 1 SR, including 3 cohort and Risk obias:2 G¢ ¢ ¢
casecontrol studies with Inconsistencal:
f:iscgchoor:;oal‘s unknown risk of bias, reporte x
_ ' summary RR of 0.83%CI: -

n=7,059 cases 0. 6812239%) tdpw | Imprecision: 0

consump ti on ( Publication bia:

1.4495%Cl1 . 251 1. 6 Dose response: +

[’=61%) for moderate

consumption (

26595%Cl2. 191 3. 1

[P=77%) for heavy (>50g per

day) alcohol consumption

compared with rdrinkersP

number for desesponse

analysis not reported in the

systematic review.

Indirectness: 0

GRADE reasons for downgradingipgrading

Mouth and  Risk of biasDowngraded by 2 as eamtrol study design was included and risk of bias was not

pharynx the SRThe number of participants fronceasel or cohort studies is not repoctatsistency:
Moderate heterogeneity detected and not otherwes lexiileatnessNil.ImprecisionNil.
Publication biasNo test undertaken, therefore downgraded by 1 as it is considesedékphynse:
Detected, therefore upgradeddfiett sizet argetherefore upgraded by 1

Larynx Risk of biasDowngraded by 2 as eam#rol study design was included and risk of bias was not
the SRThe number of participants fronteasel or cohort studies is not repoctatsistency:
Moderate heterogeneity detected and not otherwese lexirleatnessNil.ImprecisionNil.
Publication biasNo test undertaken, therefore downgraded by 1 as it is considesedékphynse:
Detected, therefore upgraded by 1.

AbbreviationSR = systematic review, RR = relative risk, Cl = confidence interval

Multiple myeloma

Evidence fronl0 cohort and 16 caseontrol studies(n cases=7,088)eport no association
between chronic alcohol consumption antultiple myeloma compared with
non/occasional drinkers.
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This is consistent with the conclusions of the other systematic reviews that met the
minimum criteria specified in the protocol.

Two systematiceviewsS’ 1*2were identified at full text on the association between alcohol
consumption and multiple myeloma. The systematic review by Psaltopouloli’204$

selected for inclusion in the overview because it was the most recent systematic review and
met five and partially metone of the six prespecified criteria.

The systematic review was of poor quality (AMSTAR rating 5 out of 11) and included-16 case
controland 10 cohort studies. The average quality was 7/9 orN@&with a range of 4 to

8. Sensitivity analysis was undertaken to explore heterogeneity, including factors relating to
study quality.The quality of evidence across the underlying primary studigsded in the
systematic review was assessed as very low quality in GRABEBystematic review

reported a summary relativesk 0f0.88 ©5%CI0.76¢ 1.02, 1>=66.4% from 23 studiegor
everorcurrenfowO2 Y A dzY LJG A 2 Y 00RW @58E18177 £ I508/ J2=86L9%) frain

24 studiedoreverorcurrenty 2 RS NI 4GS 02y adzy LJi A @86 (96%Kh 0.58 LISNJ RI &
¢ 1.38,1>=2.6%) from 4 studiegor ever or currentheavy consumption (>50g per day).

Summary of findings is presentedrigure49. This isonsistent withthe conclusions of the

Rota 2014a systematic reviét

Figure 49 Summary of findings: Multiple myeloma

Qutcome No of reviews Narrative summary of results GRADE Quality of
(SRs) evidence

(No. unique

studiesand
No.
participants)

Multiple 1SR7 (10 1SR, including 10 cohort ant Risk obias: 0 a¢ ¢ ¢
myeloma cohort; 16 case casecontrol studies with Inconsistency2
control; n=7,08 average quality of 7/9 on the
cases total) reported a RR of 0.88 (95%( o
0.761 1.02,3-66.4%) from 23 MPrecisiod.
studies for ever or cummt ~ Publication bias: C
consumption (
0.87 (95%Cl: 0.78@.99,
[’=46.9%) from 24 studies fol
ever or current moderate
consumption (
and 0.86 (95%Cl: 0.3338,
[’=2.6%) from 4 studies for e
or current heavy consumptio
(>50g per day).

Indirectness: 0

GRADE reasons for downgradingipgrading

Multiple Risk of biasNil.Inconsistencyheterogeneity detected but reasons for heterogeneity not explort
myeloma IndirectnessNil.ImprecisionNil.Publication bias\il.

AbbreviationSR = systematic review, RR = relative risk, Cl = confidence interval

Oesophageal

Oesophageal squamous cell carcinoma
Evidence from 4 prospective cohorts, 1 caskort and Inested caseontrol study (n

cases=unclear), repoa doseresponse association betwe@hronicalcohol consumption
andoesophageal squamous cell carcinomidis association indicates higher levef

76| Page



alcohol consumption confex large increased risk of risk of oesophageal squamous cell
carcinoma.

This is consistent with the conclusions of the 6 other systematic reviews that met the
minimum criteria specified in the protocol.

Oesophageal adenocarcinoma

Evidence from 4 prospewug cohors, 1 casecohort and 1 nested caseontrol study (n
cases=unclearjeport no association between chronic alcohol consumption and
oesophageal adenocarcinoma.

This is consistent with the conclusions of thether systematic reviews that met the
minimum criteria specified in the protocol.

Seven systematic reviews'? 54 57.69.133. 1§yere identified at full text on thessociation

between alcohol consumption and oesophageal cancer. The systematic review by WCRF
2015 as part of its continuous update projestas selected foinclusion in the overview
because it had the second most recent search date and met four of the ssppoified

inclusion criteria. It partially met the remaining two criteria (comprehensive literature search
and quality assessment) and in both casetfjed its approach.

The systematic review was of moderate quality (AMSTAR rating 7 out of 11) and included 15
cohort studies, 1 caseohort and 1 nested caseontrol. Risk of bias of the included studies

was not assessed; however the authors restricteeiit review to cohort studies and nested
casecontrol studies which are at lower risk of bias compared to «as#rol studiesThe

quality of evidence across the underlying primary studies included in the systematic review
was assessed &w (oesophageasquamous cell carcinomandvery low(oesophageal
adenocarcinompguality in GRADE.

There are two distinct types of oesophageal cancer with different risk factors, squamous cell
carcinoma and adenocarcinoma. For squamous cell carcinoma, the systemaie re

reported a relative risk of 1.28%%CI1.12-1.41, ¥ =95.0%, <0.001) per 10g ethanol/day.

The high heterogeneity was not explained in stratified analysis, but was thought to be partly
explained by a single study which raised significant risk ofchiaserns. When excluding this
study the relative risk was 1.305%CI1.24, 1.36,3= 39.3%, p = 0.159). All studies on
squamous cell carcinoma were adjusted for smoking. For adenocarcinoma, the summary
relative risk was 1.006%CI0.981.02, 12=0.7%p=0.41)per 1 drink/week increasend all
studies, except one, adjusted for BMI or WHR. Summary of findings is presefigdra

50.

This is constent with the conclusions of the remaining systematic reviewshat were

identified at full text four of which were from the same research group. In particular,

Bagnard# reported for oesophageal squamous cell carcinoma a relative risk of 4526G]:

1.06¢1.50) forbw 0 XXM H ®p 3 OFRACHA.B7H dicdpHio FO2 NJ Y2 RSNI S o xpn
(95%CI13.86¢6.34) for heavy (>50g/day) drinking (54 studies)a separate paper, the same

group reported for oesophageal adenocarcindfiselative risks of 0.8806%CI195% CI

0.7%0.99) for bw (<1 drink per day), 0.9@%%CI10.73;1.10) for moderate (1 to <4 drinks

per day), and 1.1806%CI0.92;1.46) for heavy (>4 drinks per day) consumption.
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Figure 50 Summary of findings: oesophageal

Outcome No of reviews Narrative summary of results Quality of
(CRO)] evidence
(No. unique
studies and
No.
participants)
Oesophageal 1 gpgé6! 1 SR, including 4 prospective Risk of biast G Ge ¢
squamous cell (4 prospective cohort,1 casmhort andll _ Inconsistencyt:
carcinoma cohort 1 case nested cagmntrollstudleshwt Indirectness: 0
! unknown risk of bias, reporte .
cohort and 1 RR of 1.25 (11241, Imprecision: 0
Qgﬁtcrec()jl Cr?:P%R =95.0%, <0.001) per/day Publication biag:
' increase iethanol. Dose response: +
Heterogeneity was substanti Effect size: +1
due to a single low quality st
the RR for analysis excluding
this study was 1.30 (1.24, 1.
I2=39.3%, p®:159).
Oesophageal 1 gpgé6! 1 SR, including 4 prospective Risk of biast Gé ¢ ¢

adenocarcinon
a

(4 prospective
cohort,1 case
cohortand 1
nested case
control, n=NR

cohort,1 casmhort and 1
nested caseontrol studies hwit
unknown risk of bias, reporte
RR of 1.00 (0:98)2,3=0.7%,
p=0.41)per 1 drink/week
increaseA single study of low
quality contributed 90.56%
weight, hence the low
heterogeneity. When this stu
was removed the estimate w
RR 0.99 (0.92, 1.G6; 20.3%,
p = 0.285).

Inconsistency: 0
Indirectness: 0
Imprecision: 0
Publication bias:

GRADE reasons for downgradingipgrading

Oesophagea Risk of biasStudies were mostly large prospective cohorts studies which are at lower risk of

| squamous  observational study designs, however due to lack of explicit risksohemsthssess downgraded
cell 1. Inconsistencyteterogeneity observed homsuestantially explained by a single study. Downc
carcinoma by 1 for remaining heterogenediectnessNil, all included studies were adjusted for smoking.
ImprecisionNil.Publication biadDetectedDose responséetected:ffect sizet.arge.
ANot eported by cancer type. N=6,618 cases for all oesophageal cancers combined
Oesophagea Risk of biasStudies were mostly large prospective cohorts studies which are at lower risk of

| observational study designs, howeverdacleof explicit risk of bias assessment, this was downg
adenocarcin 1. InconsistencyNil.IndirectnessNil, 5/6 studies adjusted for BMI orlyfh&cisionNil.Publication
oma bias:Detected

ANot reported by cancer type. N=6,618 cases for all oesophageal cancers combined

AbbreviationSR = systematic review, RR = relative risk, Cl = confidence interval, BMI = body mass index, WHR = waist to
hip ratipg = grams; n = number of particigBntsnot reported

Ovarian

Evidence fron13 cohortstudies (i cases5,587%, report noassaociation betweeghronic
alcohol consumption andvarian cancer

This is consistent with the conclusions of thether systematic reviews thanet the
minimum criteriaspecified in the protocol.

Six systematic reviewse: 60. 111. 15166 \yere jdentified at full text on the association between
alcohol consumption and ovarian cancer. Blgstematic review by Yadong2015*°° was
selected for inclusion in the overview because it met allgpecified inclusion criteria and
had the most recent search date.
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The systematic review was of moderate quality (AMSTAR rating 6 out of 11) and included 13
prospective cohort studies. The risk of bias of the included studies was assessed using the
NOSand ranged from 5 to 9 (mean 7.4); overall the studies are considerbd at low risk

of bias.The quality of evidence across the underlying primary studies included in the
systematic review was assessed@s quality in GRADE.

The systematic review reported pooled relative risks of 0.96; (95%93(1.00; ¥ = 0%) for
low consumption (<15 g/day), 1.08 (95%0292¢1.27; ¥ = 24.4%) for moderate
consumption (1§ 30 g/day) and 0.99 (95%:0188;1.12; ¥ = 0%) for heavy consumption
(>30 g/d)compared with nordrinkers Summary of findings is presentedrigure51.

This is consistent with the conclusions of the remaining fygtesnatic reviewshat were
identified at full text none of which found a significant asistion. In particular, the WCRF

in its continuous update project reported a summary relative risk per 10 g/day of 1.01 (95%
Cl: 0.961.06; f= 7.0%) fron8 studies(2,954 cases).

Figure 51 Summary of findings: Ovarian

Outcome No of reviews Narrative summary of resultc GRADE Quality of
(SRs) evidence

(No. unique

studies and
(\[o}
participants)

Ovarian cance 1 ggB%6 1 SR, includiig cohort Risk of bias: 0 G Ge &
studies with low risk of bias, |nconsistency: 0
§11=35c508h7o ::télses' reported RR of 0.96; (95% C Indirectness:yo
’ © 0.931.00;3= 0%) for low -
consumption (<15 g/day), 1.( Imprgus_lom. )
(95% CD.921.27;3= 24.4%) Publication bias:
for moderate consumptioin (1
30 g/day) and 0.99 (95% ClI
0.881.12;3= 0%) for heavy
consumpn (>30 g/d)
compared with ririnkers

GRADE reasons for downgradingipgrading

Ovarian Risk of biast owinconsistencyNil.IndirectnessNil.Imprecisionestimates are all mignificant and
Cl 6s cross the null, the possibility of e
consumptidPublication bias\il

AbbreviationSR = systematic review, RR = relative risk, Clreeontiteal

Pancreatic

Evidence from 19 prospective cohort stud{esases=11,846, report an association
betweenchronicalcohol consumption angdancreaticcancer, when comparedith the
lowest alcohol intake level (quantity not specifie@ihe asociation indicates that low and
moderatelevels of alcohol consumption confer no difference in risk; howéigher levels
of alcohol consumption conferamallincreased riskf pancreatic cancer.

This is consistent with the conclusions of the otheystematic reviews that met the
minimum criteria specified in the protocol

Seven systematic review$ 43 71 13647 153y ere jdentified at full text on the association
between alcohol consumption and pancreatic cancer. The systematic review by Wang
2016 was selected for inclusion in the overview because it met alspegified inclusion
criteria and had the most recent search date.
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The systematic review was of moderate quality (AMSTAR rating 7 out of 11) and included 19
prospective cohort studies. €trisk of bias of the included studies was assessed using the
NOSand ranged from 6 to 9 (mean 7.6); overall the studies are considered to be at low risk
of bias.The quality of evidence across the underlying primary studies included in the
systematic re\dw was assessed aery lowquality in GRADE.

The systematic review reported pooleelative risks of 0.97 (95 % GI8%1.05, F=0%) for

low (0-12g/day), 0.98 (95 % CI: 0303, fI' /&> 0 T 2 NJ Y-24R)PeMaii) &nd 4.46m H

(95% Cl: 1.a@..25, }=14bp:» 0 F2NJ KSIF @& 6xHun JcondGadbwWith @ v | f O2 K
the lowest alcohol intake level (quantity not specifiebh) doseresponse analysis, alcohol

intake greater than 159 per day was associated with an increased risk of pancreatic cancer.

Summay of findings is presented igure52.

This is consistent with the colusions of the remaining four systematic revietivat were
identified at full text and also met all of the PEO criteria. In particular, the WG&I#nd no

clear linear association between alcohol (as etha(edy 10g a day) and pancreatic cancer

risk (RR=1.00 (95% C0.99 1.01)) with no heterogeneity observed but a summary estimate
from a highest versus lowest comparison did result in a statistically significant increased risk
(RR=1.30 (95% CL1.09-1.54). In doseresponse analysis the risk was significant for those
consuming 53.4g ethanol or more a day. Note that the threshold for a significant effect is
greater in this analysis than that of WaR@165+".

Figure 52 Summary of findings: Pancreatic

Outcome No of reviews Narrative summary of results GRADE Quality of
(CRO)] evidence
(No. unique

studies and
No.
participants)

Pancreatic 1 SR, 1 SR, including 19 prospectir Risk of bias: 0 ae¢ e ¢
cancer cohort studies with low risk ¢ Inconsistencyt:

(19 prospective bias reported RRs of 0.97 (9 | girectness: 0

cohorts
ohorts, Cl, 0.801.05,3-0%) for low-(0 eSS
Ceen © 12g/day), 0.98 (95 % Cli0.g. [MmPrecision: 0

103,%20%) for m Publication bias:
24 g per day) and 1.15 (95 ¢
1.061.25,314.5%) foehvy

(6024 g per da
consumptiarompared with th

lowest alcohol intake level

(quantity not specifi€d)

nonlinearity 0.0874

GRADE reasons fdowngradingr upgrading

Pancreatic  Risk of biast.ow InconsistencyDowngraded by 1 due to mixed results across consumptidn lev
cancer unclear dose response cundirectnessNil.ImprecisionNil.Publication biad\ot detected
statistically, but candt be ruled out in

AbbreviationSR = systematic review, RR = relative risk, Cl = confidence interval

Prostate

Evidence fromi6 prospective cohorts, 1 retrospective cohort, 5 hosphalked casecontrol
and 5 populabncbased casecontrol studiesi§=49,848 casgsreport an association
betweenchronicalcohol consumption angrostatecancer, when compared with abstainer
in studies with a fully adjusted analysis. The association indicatetotiatnoderate and
heavyalcohol consumption coefs a small increaseatkk ofprostate cancer.
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Three other systematic reviews met the minimum criteria specified in the protabely
reported asmalldecreased risk or no difference in riskpbstate cancer foraloohol

consumption. These systematic reviews did not report results only from studies condugting
adjusted analysis.

Five systematic reviews’’ 114 158 1yere identified at full text on the association between
alcohol consumption and prostate cancer. The systematic review byZ0i#a’® was

selected for inclusion in the overview because it had the most recent search date and met,
or partially met, all of the prepecified inclusion cetia.

The systematic review was of low quality (AMSTAR rating 5 out of 11) and included 16
prospective cohorts, one retrospective cohort, five hosgitalsed casecontrol and five
populatiorcbased casecontrol studies. No formal quality assessment wasartaken and
therefore the studies are considered at unknown risk of Hiasvever, the authors paid
particular attention to two specific sources of bias in the included studies related to the
classification of the reference growgdormer drinker bias andccasional drinker bia3he
quality of evidence across the underlying primary studies included in the systematic review
was assessed agry lowquality in GRADE.

The systematic review reported unadjusted summary relative risks of 1.09 (93%3¢]
1.16, P=10.66%) for low volume (1.3@5g/day), 1.03 (95%:@L93¢ 1.14, =1.00%) for
medium volume (2§ < 45 g/day), 1.13 (95%:0I198¢ 1.30, ¥=13.38%) for high (4% 65
g/day) and 1.15 (95%:Q101¢ 1.13, ¥=19.94%) for higher volume (65+ g/dagnsumption
compared with abstainersThe authors then undertook multivariate meatagression in
which estimates were adjusted for former and occasional drinker biases, geographic location
of the study and whether the study had controlled for smokingusta he fully adjusted
relative risks are 1.08 (95% €l04¢ 1.11) for low volume, 1.07 (95% Cl02¢ 1.12) for
medium volume, 1.14 (95%:@108¢ 1.22) for high and 1.18 (95% CI10¢ 1.27) for higher
volume consumption. In stratified analysis, dies without occasional or former drinker
biases had the highest effect sizes; for low (n=6) the relative risk was 1.23 (9696CI
1.45) and for mediuntnigh (n=3) the relative risk was 1.20 (95%1@I0¢ 1.43). Summary of
findings is presented iRigure53.

The included review reported a statistically significant association across all categories of
alcohol consumption only in adjusted analysEsis type of analysis was not undertaken by
the other gstematicidentified at full text. The findings across the studies are consistent in
that they all either report a noignificant finding or a small statistically significant positive
association. ThBVCRF®8reported a norsignificant summary RR for an increase of one
alcoholic drink per day of 1.01 (95% @3% CI 0.99.02; ¥=34.4%; heterogeneity=0.06;
n=25).In contrast, Bagnard015?, which included 43 studiesgported a statistcally
significant effect for lovd KM H ®p  ZFK.0}(98% CLOWIWO8, F=0%) and moderate

6 XXp n 3 rRO686B% @1WIc1.11, P=17%) consumption but not for heavy drinking
(>50g/day) 1.09 (95%:@©198;1.21, ¥=37%) These estimates were similar to those reported
by the same group in an earlier stdédfy
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Figure 53 Summary of findings: Prostate

Outcome

No of reviews
(SRs)

(No. unique
studies and
(\[oR
participants)

Narrative summary of results

Quality of

evidence

Prostate cance 1 gg76 1 SR, including 16 prospectiv Risk of biast Ge ¢ ¢
(16 prospective coho!'t§, 1 retrospective cohc |nconsistencyk
cohorts, 1 hospltabased._caseontro_l_ Indirectness: 0
retrospective and 5 populgtlmgsed case Imorecision: 0
cohort. 5 qontrol ;tudles with unknoyvr P oo
hospitibased risk of bias, reported unadjus Publication bias: C
casécontrol summary RR of 1.89% ClI:
and 5 1.03 1.16,310.66%) for low
populatidn vdume $5% CI1.30
based cage <25g/day), 1.03 (Q[91314,
control studies 1’=1.00%) for medium volum:
n=49 84 ' (25 < 45 g/day), 1.15% CI.:
caseé) 0.98 1.30,313.38%) for higl

(45 < 65 g/day) and 1.95%
Cl:1.01 1.13,319.94%) for
higher volume (65+ g/day)
consumptiarompared with
abstainerg-ully adjusted
summary RRs were 19884
Cl:1.04i 1.11) for low volume
1.07 95% CI1.02 1.12) for
medium volume, 1.93% ClI:
1.08 1.22) for high and 1.18
(95% CI1.10i 1.27) for higher
volume consumptemmpared
with abstaine® number for
doseresponse analysis not
reported in the systematic
review.

GRADE reasons for downgradingipgrading

Prostate
cancer

Risk of biasNo formal quality assessment undertaken and both cohecbatrdlctadies included,
less than 25% of participants froreamatsel studiésconsistencythe statistical significance of the €
changes between the adjusted and unadjustézkéstirectnessiil.ImprecisionNil Publication
bias:Nil

AbbreviationSR = systematic review, RR = relative risk, g = grams

Stomach

Evidence fron20 prospective cohorts, 1 casehort and 2 nested caseontrol studies(n
cases11,92§ report a doseresponse association betweehronicalcohol consumption and
stomach cancerThis association indicates that4ig perday and above of alcohol
consumption, there is an increased risk of risktoimach cancer

This is consistent with the conclaas of the othe# systematic reviews that met the
minimum crteria specified in the protocol, which report thiaigher levels of alcohol
consumption confer an increased riskstdbmach cancer

Five systematic reviews3® 132 133 16yere identified at full text on the association between
alcohol consumption and stomach cancer. The systematic review by WOCRF® as part

of its continuous update projectvas selected for inclusion in the overview because it had
the second most recent search date and met four of the sbspecified inclusion criteria. It
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partially met the remaining two criteria (comprehensive literature search and quality
assessment) and in both cases justified its approach.

The systematic review was of moderate quality (AMSTAR rating 7 out of 11)cardbth20
prospective cohorts, one casmhort, and two nested caseontrol studies. Risk of bias of

the included studies was not assessed; however the authors restricted their review to cohort
studies and nested casmntrol studies which are at lower ki®f bias compared to case

control studies and discussed the quality of the included studies in their reVigsvquality

of evidence across the underlying primary studies included in the systematic review was
assessed agery lowquality in GRADE.

The symatic review reported a relative risk of 1.02 (95%1@0-1.04,1? =38.6%p=0.03)
per 10g ethanol/day. Similar results were obtained for gastric cardia andaha cancers.
Nonlinear analysis showed that the desesponse association was significat higher
levels of alcohol intake (from 45 grams per day).

This is consistent with the conclusions of the remaining fgatesnatic reviewshat were

identified at full text, three of which were from the same research group. Badgiardi

reported a pooled relative risk of 0.99 (95%/Ctb pH b W58%)doElowh XXM H ®p IK REF B0 X n
95% Cln dpnb@mewoi B F2NJ Y2RSNI S 6 Mpdin 134mARWCOE LY R M D
for heavy drinking (>50g/day; 39 studies).

Figure 54 Summary of findings: Stomach

Outcome No of reviews Narrative summary of results GRADE Quality of
(SRs) evidence

(No. unique

studies and
No.
participants)

Stomach 1SR62 1 SR, including 20 prospectiv Risk of biast Gé ¢ ¢
cancer cohorts, 1 casehortand 2 |nconsistencyt:
nestedasecontrol studies wit

(20 prospective nknown risk of bias, reporte | sion: O
cohorts, 1 case rejative risk of 1.9B5% Cl: ~ '"Precision:

cohortand 2 1 0g1,04,3=38.6%p=0.03)  Publication bia:
nested case  yor10g etharintrease per
control studies, gay The dosesponse
n=11,926 association was significant a
cases) higher levels of alcohol intak
(from 45 grams pey)Xa

Indirectness: 0

GRADE reasons for downgradingipgrading

Stomach Risk of biasStudies were mostly large prospective cohorts studies which are at lower risk of

cancer observational study designs, however due to lack of explicit risk of bias assessment, this was
1. Inconsistencyheterogeneity detected aptbeed but unable to be explaindilectnessNil.
ImprecisionNil.Publication biadetected

AbbreviationSR = systematic review, RR = relative risk, Cl = confidence interval

Thyroid

Evidence fron¥ cohorts and 17 caseontrol studiestf cases=9,990), report association
between chronidow levels ofalcolol consumption and thyroid cancexpmparedwith non
drinkers This association indicates thatlatv levels of alcohol consumptidhere is a

decreased risk ahyroid cancerlnsufficient evidence is available to make any judgment at
higher levels of consumption.
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This is consisterwith the conclusions of thether 3 systematic reviews that met the
minimum crteria specified in the protocol, which reported a decreased risk or nordiifae
in riskof thyroid canceffor low levels of alcohol consumption.

Four systematic reviews 3! 137 143yere identified at full text on the association between
alcohol conemption and thyroid cancer. The systematic review by W20l was

selected for inclusion in the overview because it had the most recent search date and met or
partially met all othe pre-specified inclusion criteria.

The systematic review was of moderate quality (AMSTAR rating 6 out of 11) and included
seven cohorts and 17 casentrol studies. The risk of bias of the included studies was
assessed using tidOSand ranged from %o 9 (median 8); overall the studies are
considered to be at moderate risk of bid$he quality of evidence across the underlying
primary studies included in the systematic review was assesseerasowquality in

GRADE.

The systematic review reportedsammary relative risk of 0.81 (95% @V0-0.93, ¥=59.7%)

forlowO2 yadzYLIi A2y 6Xm RNXQY636 MR HDW) fdr fidderatedT M 6 ppi’c /[ L
consumption (>1 drink/daygjompared with nordrinkers Insufficient data was available for

higher levels of casumption. Summary of findings is presentedrigure55.

This is consistent with the conclusions of the remairdisgstematic reviewshat were

identified at full text all of which reported either inverse or null effects. Bagiamiported

a pooled relative risk of 0.81 (95% LIP T n b%A0%Y fgrdw OLKM H ®p 3IK RI &80 YR nd
Ctn ®1 Mmbm3PW)foEModdr i S 6 XXpn Ik RI destimGi@wad abd¥ tolieh 2 y & b 2
calculated for heavy drinkg (>50g/day) (9 studies).

Figure 55 Summary of findings: Thyroid

Outcome No of reviews Narrative summary of results GRADE Quality of
(SRs) evidence
(No. unique
studies and
No.
participants)

Thyroid cancel 1 45 (7 1 SR, including 7 cohatl7  Risk of biast ae ¢ ¢
COhortS, 17 Casdecontrol. Sliuqflf)s with |nconsistenc.y_'
casecontrol moderate risk of bias, reportt | yirectness: 0
studies, summary RR of 0.83% ClI | isiond
n=9.990 cases 0-700.93,%59.7%or bw mprecisior

0.7195% CI0.630.79,%30%)

for moderate consumption (>
drink/daygompared with ron
drinkers (p linearity = 0.112).

GRADE reasons for downgradingipgrading

Thyroid Risk of biasModerate risk of bias in included studies and evidence thay stiidggceaditsize of the

cancer effect. Less than 25% of the participants froomtasstudidsiconsistencyheterogeneity detected
and not explained in sensitivity analgsectnessNil.Imprecisionconfidence intervals lack precisit
Publication biasNil

AbbreviationSR = systematic review, RR = relative risk, Cl = confidence interval.
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Hip fracture

Evidence fron8 cohortand 5 caseontrol studies i cases=4,293report an association
betweenchronicalcohol consumption antip fracture when comparedvith abstainers
This association indicates that@®b to 1 drinks per dathere is adecreasedisk of hip
fracture, but an increased risk &tor moredrinksper day.

Five systematic reviews3* 48 8% 14§yere identified at full text on the association between
alcohol consumption antip fracture/osteoporosis/low bone mass density (BMD). The
systematic review by Berg 2088wvas selected for inclusion in the overview because it was
the only one that met the minimurariteria set in the protocolThe quality of evidence
across the underlying primary studies included in the systematic review was assessegl as
low quality in GRADE.

The systematic review was ofatterate quality (AMSTAR ratingit of 11) included 8
cohort and 5 caseontrol studies with a moderate overall risk of hiasdreported that for
0.5 to 1 drinks per day, the risk of hip fracture risk decreakbdever, at >2 drinks the risk
increased, when compared to abstainers. Summary of findingssepted inFigure56.

The systematic review reported that the included studies adjusted for different potential
confounders, but the majority did nadjust for all the identified important confounders:

age, body mass index, smoking, dietary calcium, physical activity, and estrogen exposure in
women. It also noted that most of the included studies reference groups included both
lifetime abstainers anébrmer drinkers.

Figure 56 Summary of findings: Hip fracture

Outcome No of reviews Narrative summary of results Quality of
(SRs) evidence
(No. unique
studies and
\[e}
participants)

Hip fracture 1 SR8 One SR, including 8 cohort ¢ Risk of bias2 G¢ € ¢
©cohor 5 veral ek of bigs |oorSieny: 0
casecontrol, n d that for 0.5 to 1 drin Indirectness: 0
cases=293) reporte p Imprecision: 0

per day, the risk of hip fractu o )
risk decreasgiowevemt >2  Publication bias:
drinks the risk increased, wh

compared to abstainers.

Results from the categorical
random effects matalysis
reported that for 0 to 0.5
drinks/day RR88.95% CI:
0.701.01), 0.5 to 1.0 drinks/d
RR=0.806% CI0.710.91),
>1 to 2 drinks RR=098% ClI:
0.761.09), >2 drinks RR=1.3'
(95% CI1.08 1.79).

GRADEeasons for downgradimg upgrading

Osteoporosis RiskofbiasEx c |l uded studies that wenabsisrircludedstudies v
rated o6fair 6 aderifiedpotdntial corifouralerscandureltesaiitrol studeed. lLes:
than 25% of participants fromooesol studidsconsistencyNil. No heterogeneity detected.
IndirectnessNil.ImprecisionNil.Publication bias\il.

AbbreviationSR = systematic review RR=relative risk, odds ratio and hazards ratios; Cl = confidence interval
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Gout

Evidence fron® casecontrol and 6 cohor{n cases=42,934report an associatiometween
chronicalcohol consumption and risk gbut, when compared tmon/occasionatrinkers
This association indicatéisat higher levelof alcohol consumption confex large increased
risk of risk ofyout.

Two systematic review® “were identified at full text on the association between alcohol
consumptionand gout. One systematic revidwy Wang 2013*met the minimum criteria

set in the protocol. The systematic review was of moderate qualitySAR rating éut of

11) and included 12 cohort and 5 casmntrol studies with an unclear risk of bidhe

quality of evidencecross the underlying primary studies included in the systematic review
was assessed agry lowquality in GRADE.

The systematic review reported that alcohol consumption was associated with an increased
risk of gout, with higher amounts of alcohol consuiap associated with a greater risk of
gout. Summary of findings is presentedrigure57.

The risk of bias is unknown as no formal risk of biassassent of included studies was
conducted. Significant herogeneity was detected, for loalcohol consumption

6 XXM H ®p FK7R%)eahd nioderate heterogeneity was detected for moderate alcohol
consumption (12.87.4g/day) @=45.1%) and forhea® NRA y {1 A y 3 &*#60%) Pp Ik Rl 80 6
compared with non/occasional drinkin§ubgroup analysis was conducted for cohort and
casecontrol studies andEast Asian and Caucasian populations. These analyses had similar
levels of heterogeneity. An analysis was alsedu@ted where the study with the most
excessive influence was removed for moderate (RR=1.72 (99%®1.98), ¥=46.2%) and

high RR=2.91 (95% (A.61-3.26), ¥=25%) intakes. The results of these were similar to those
from the metaanalysis for both grups and heterogeneity remained similar for moderate
intake; howeverheterogeneity was substantially lower for the high group.

A dose response gradient was reported, showing that increased levels of alcohol
consumption resulted in an increased risk of gou

The reference group included none and occasional drinking, but occasional drinking was not
defined. Results were included from both adjusted analyses and matched populations. The
variables adjusted for varied between studies.
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Figure 57 Summary of findings: Gout

Outcome No of reviews Narrative summary of results Quality of
(SRs) evidence

(No. unique

studies and
No.
participants)

Gout 1 SR One sytematic review of Risk of biag2 Ge ¢ ¢
unknown risk of bias reporter |nconsistency

increased risk of gout with | 4irectness: 0
alcohol consumption compatr S

to non/occasional drinking. 'mpf?c's_'on- 0
Random effects matelysis ~ Publication bias: C
reported a pooled RRdar
(O012.5g/day)

(95% CI1.071.25), for

moderate (1235 .4g/day)

drinking RR=1.%%%s CI1.50

1.66) (fixed effects) and for

heavy drinkin

RR=2.6806% CI2.263.09)

compared with non/occasion

drinking

(6 Casecontrol,
6 Cohort, n
cases42,924)

GRADE reasons for downgradingipgrading

Gout Risk of biastncluded studies at unknown risk.dflbiashan 25% of participants came frerordasie
studiesinconsistencyModerate heterogeneity was detected fqPh&a#6) and moderatetd.1%).
Considerableterogeneity was detected falrioking %77.7%)IndirectnessNil ImprecisionNil
Publication biadNone detected.

Abbreviations= number of participants; SR = systematic reviewp€heedatdrval, RR = relative risk.

Respiratory diseases

Pneumonia

Evidence fron2 whort and 3 asecontrol (n cases=2371report adoseresponse
association betweeghronicalcohol consumption and risk pheumonig when compared
to non-drinkers Thisassociation indicates that at 40g per day and above of alcohol
consumption, there is an increased risk of rispréumonia

One systematic revielwy Samokhvalov 20165 was identified at full text on the association
between alcohol consumption and pneumonia morbidity or mortalitye quality of
evidence across the underlying primary studieduded in the systematic review was
assessed agery lowquality in GRADE.

The systematic review was ofoglerate quality (AMSTAR ratingt of 11) and included 2
cohort and 3 caseontrol studies with an unclear risk of bias. It reported a dossponse
relationship between alcohol consumption and risicommunity-acquired pneumonia

(CAR (RR=1.06 (95%:@101¢1.11) per standard drinkL@g pure alcohol) per day). This
effect size is quite precise and includes a large number of participants including a cohort
study with 104,491 participants. The systematic review also reported an increased risk of
CAP in those withlcohol use disorde™UD) compared to people without AURR = 8.22
(95% CI4.8513.95). Summary of findings is presentedrigure58.
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Figure 58 Summary of findings: Pneumonia

Outcome No of reviews Narrative summary of results Quality of
(SRs) evidence
(No. unique
studies and
No.
participants)
Pneumonia 1 SRY? One systematic review with ¢ Risk of biast a ag ¢
(morbidity (2 Cohort unknown risk of bias found a |nconsistency: 0
and/or (n=108,658) increased risk of CAP morbic | irectness:
mortality) ' ' or mortality of RR=1.06 (95%

3 Caseontrol 7 9171.11) per standard drink Imprecision: 0
(n:3442) n (129 pure a|coho|) per day Publication bias: C
cases=23J1  compared with AdrinkersFor

those with AUD compared tc

pe@le without AUD the risk v

RR8.22, (95% CI 4i83.95).

P number for daesponse

analysis not reported in the

systematic review.

GRADE reasons for downgradingipgrading

Pneumonia  Risk of biastncluded studiasunknown riskbidisLess than 25% of participants fromarésel
studieslnconsistencyNil.IndirectnessNil.ImprecisionNil.Publication biadNone detected.

Abbreviation8UD = alcohol use disordersjumber of participants; SR = systematic revielatRR rsRI =
confidence inten@RAP = commurdigquired pneumonia

Tuberculosis

Evidence fron18 @secontroland 3 cohort studieén cases=4,305)gport an association
betweenchronicalcohol consumption antiberculosis when comparedvith non-drinkers
This association indicates that at 40g per day and above of alcohol consumption, there is an
increased risk of risk of tuberculosite results should be interpreted with caution dioe
the population not beingepresentative of the generglopulation

Two systematic review$ 1®were idertified at full text on the association between alcohol
consumption and tuberculosis. The systematic review by Lonnroth’20@8 selected for
inclusion in the overview becae it was the only systematic review identified that met the
minimum criteria set in the protocol. The systematic review was adenate quality

(AMSTAR rating&ut of 11) and included 3 cohort and 18 casmtrol studies with an

unclear risk of biaslhequality of evidence across the underlying primary studies included in
the systematic review was assessedas/ lowquality in GRADE.

The systematic review reported that alcohol consumption >40g per day may be associated
with an increased risk of tuberculosis. Summary of findings is presentgdures9.

The risk of bias is unknown as no formal risk of bias assessment of included studies was
conducted. However, the systematic review noted that the included studies may be at a
higher risk of bias due to residual confounding fromedtéht methods of adjustment of
socioeconomic variables. The outcome was also downgraded for serious indirectness as the
populations in the included studies are not representative of the general population, for
example coming from prison or social servigespulations. The systematic review notes

that these populations may have higher levels of alcohol consumption than the general
population.
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Significant heterogeneity?#82%) was reported in the initial analysis of high levels of alcohol
consumption (>40g@er day). However, sensitivity analysis was conducted and when the 3
smallest studies and the studies with the largest and lowest effect sizes were excluded from
the analysis heterogeneity was lo¥=(15%). This analysis reported that high levels of

alcohd consumption (>40g per day) is associated with an increased risk of tuberculosis (OR =
2.96 ©5%CI12.28;3.85)). At levels <409 per day OR = 1.08 (95% C¢10482 (4 studies,

12=0).

Figure 59 Summary of findings: Tuberculosis

QOutcome No of reviews Narrative summary of results Quality of
(SRs) evidence
(No. unique
studies and
[\[o}
participants)
Tuberculosis 1 gg© One systematic review incluc Risk of bias2 a¢ € ¢
(18 Case 18 c_ase:optrol and 3 cohor_t Inconsistency: 0
control, EFUd'es W't.h ag l:lnknown _”S_k Indirectnes2
(cases=805 ias examined the associatic Imprecision: 0
controls’-asﬁf) between alcolminsumption Publicati b .
5 ' i ublication bias:
3 Cohort and tuberculosis.

(n=60,624)) Eleven studies were includec
the analysis of high levels of
alcohol consumption (>40g)
day and tuberculosis (OR =
(95% CI: 2.04.93)), but with
significant heterogeneity
(P=82%). When the 3 smalle
studies antthe studies with the
largest and lowest effect size
were excluded from the anal
OR = 2.96 (2i2B85) f=15%)
Four studies were included ii
the low exposure category (<
per day) and reported OR =
1.08, (95% CI: 0.8210).

GRADE reasons for downgradingipgrading

Tuberculosis Risk of biastncluded studies at unknown risk of bias. There may be residual confounding due
methods of adjustment of socioeconomic viaeisblsn 25% of participants fromaresal studies.
The comparator varied across the includedistad#stency Significant heterogeneitg2%) was
reported in the initial analysis of high levels of alcohol consumption but was investigated thro
analysidndirectnessVery serious indirectness for the population. The systematiterethiatvs n
participants in included studies are recruited from groups such as prisoners and social servic
likely to have higher alcohol intake levels than the generalmppetasionNil Publication bias:
Suspected

Abbreviains:n= number of participants; SR = systematic review; Cl = confidence interval

Seizures (camorbidity)

Evidence fron6 casecontrol studies(n cases=93)% reporta doseresponseassociation
between chronic EEohol consumption andeizureswhen comparedvith non-drinkers The
results should be interpreted with caution due didferent outcome definitions and limited
evidence.

Two systematic review¥ 4were identified at full text on the association between alcohol
consumption and seizures (@oorbidity). One systematic revielby Samokhvalo2010a'*®
met the minimum criteria set in the protocdrhe quality of evidence across the underlying
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primary studies included in the systematic review was assesseerasowquality in
GRADE.

The systematic review wad poor quality (AMSTAR rating8t of 11)and included 6 case
control studieswith an unknown risk of bias. The systematic review repodaetbse

response relationship between increased levels of alcohol consumption and increased risk of
epilepsy/unprovoked seizures. The systematic review dideport whether confounders

were adjusted for andf so, which ones. It also had a very small number of cases and studies
included and pooled together the outcomes of unprovoked seizures and epilepsy. Summary
of findings is presented iRigure60.

Figure 60 Summary of findings: Seizures (co-morbidity)

Outcome No of reviews Narrative summary of results GRADE Quality of
(SRs) evidence

(No. unique

studies and
No.
participants)

Seizures (e0 1 SR One systemativi@wv including Risk of bias? ¢ ¢ ¢
morbidity) 6 casecontrol studies with an |nconsistencyt:

unknown risk of bias examin
the association between alcc
consumption and ek
epilepsy/unprovoked seizure Publication bias:

The risk of epilepsy/unprovol
seizures for <509 daily avere
consumption of pure alcohol
reported R= 1.29 (95%: CI
1.031.61) compared with-nor
drinkers (4 studies).

A doseesponse analysis
reported that consumption of
48, 72, and 969 of alcohol pe
day had RRs of 1.17 (95% C
1.131.21), 1.81 (95% CE9
2.07), 2.44 (95% Z.002.97),
and3.27 (95% (A.524.26),
respectively, relative to
abstainerg = 0.787)

GRADE reasons for downgradingipgrading

(6 caseontrol
(cases n=934,
controls
n=1398))

Indirectnesst
Imprecisiont

Seizures (co Risk of biastUnknown risk of biasonsistencyNo statistically heterogeneity detected however ¢

morbidity) heterogeneity is suspected due to inclusion of different outconlaedireatessindirectness for
outcome due to definition being both unprovoksdseiapitepsimprecisionModerate. Small
sample sizeBublication biadNone detected.

P numbers not provided
Abbreviations= number of participants; SR = systematic review; Cl = confidence interval; RR = relative risk; g = grams

Dementia/cognitve impairment

Evidence fronl5 prospective cohort studies (n caseselear), reportan association
betweenchronicalcohol consumption and risk dementia/cognitive impairmentwhen
comparedwith non-drinkers This association indicatéswy to moderate alcohol
consumptionis associated witladecreased risk alementia/cognitive impairment
however there is1o difference irriskat higher levels of consumption
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The results of the other systematic review identified at full text that met thieimum
criteria, reported thatalcohol abstinence ankdeavy drinkingesulted in an increased risk
compared to moderate consumption

Thirteen systematic reviewi?! 22.32.33. 35,63, 68, 82,92, 95, 96.yjare jdentified at full text on the
association between alcohol consumption and dementia/cognitive impairment. The
sysematic review by Anste009 was selected for inclusion in the overview. One other
systematic review?® also met the minimum criteridgowever, this had a more restrictive
search

The included systematic reviéwas of poor quality (AMSTAR rating 3 out of 11) and
included 15 prospective cohort studies with an unknown risk of bias. Howéeine¢luded
studies are at a lower risk of bias due to restriction of inclusion to only prospective cohort
studies, which are susceptible to the introduction of fewer biases than-castol study
designs. All included studies in the systematic reviewdooted multivariate analysis and
adjusted for a minimum of age and séowever, the other confounders adjusted for varied
between studiesThe quality of evidence across the underlying primary studies included in
the systematic review was assessed/as/low quality in GRADE.

The systematic review reported light to moderate alcohol consumption (ranges included 1
21, 127, 228, 114 grams per week or unspecified units per wegi¥kassociated with a

lowerriskoft £ T KSAYSNR& RA &SI a&ydedentiEcOmparedNd nBrS Y Sy G A |

drinking(RR=0.72 (95%:0161-0.87); RR=0.75 (95% @57-0.98); RR=0.74 (95% Ckb1-
0.91) respectively). There was no difference reported for heavy alcohol consumption
compared with nordrinking. Summary of findings is presentedrigure61.

The systematic review also reported results on former drinkers compared with lifetime
abstairers. Only 5 studies provided information on these two groups. Three of the identified
studies reported no differences between former drinkers compared with lifetime abstainers
for risk of dementia/cognitive decline. Another study reported that exclusidomfier

drinkers from the abstainer group resulted in a decreased effect size. The remaining study
reported a 209%60% increase in odds of dementia incidanformer drinkers when

compared to lifetime abstainer§he reference groups may include formerrdeersin the
non-drinking category and there werelimited number of studies reporting data on these
groups, where this would have an effect on the results.

The results are consistent with the conclusion of the other systematic review identified at
full text that met the minimum criteria, which reported that there was evidence of an
association between alcohol abstinence and/or heavy drinking and increased risk of
cognitive impairmerft.
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Figure 61 Summary of findings: Dementia and cognitive decline

Outcome No of reviews Narrative summary of resulte: GRADE Quality of
(SRs) evidence

(No. unique

studies and
[\[o}
participants)

Dementiaand 1 spg One SR wi#imunknown risk o Risk of biast ae ¢ ¢
cognitive biasreported a decreasedafs Inconsistenc

decline (15 prospective dementia/cognitive impairme Indirectness: 0

cohorts, however there is no differenc
n=unclear) risk at higher levels of Imprecision: 0
consumption. Publication bia$:

The metanalysis reported thi
light to moderate drinking
(ranges include@1, 127, 2
28, 114 or unspecified units |
week) was a protective facto
compared to ndrinking. For
Alzheimer's disease pooled |
=0.72 (95%:01610.87). For
Vascular dementia pooled R
0.75 (95% @.570.98). For
any dementia pooled RR =C
(95% CD.610.91).

The metanalysis comparing
heavy alcohol consumption \
not drinking reported no
significant differences.

GRADE reasons for downgradingipgrading
Dementia Risk of biastncluded studies at unknown risk.dhb@assistencySignificant heterogeneity was det

and for light to moderate drinking compareditonom ki ng f or t he out come
cognitive for heterogeneity not expldretirectnessNil.ImprecisionNil.Publication biadNot asessed.
decline

AbbreviationSR = systematic review; RR = odds ratios, risk ratios and hazard ratios; Cl = confidence interval
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Question 3Health risks and benefiter pregnant
women

What are the health risks and benefits of varying levels and/or pattefascohol
consumption (including no alcohol consumption) for pregnant women and their fetuses,
including longer term effects on babies and children exposed in utero?

Inconsistency of measuremeaf maternal alcohol consumpticaicross primary studies and

the methods used tguantify prenatal alcohol exposulignitsthe investigation of dose and
responseThis is of particular importance when considering fetal exposure where various
methods of estimation ofnaternalalcohol consumptiomave beerused in stdlies including
average daily estimate of consumption, average consumption across pregnancy, and number
of drinks per week. These methods are insensitive to the dose of alcohol consumed per
occasion and the frequency of consumption that affect the interdditigtal exposure
therebymaskngthe ability to estimatehe risk to the fetus from maternal drinking ktw,
moderate and bingéevel$®.

Figure 62 Systematic reviews identified at full text for question 3

Importance Outcomes Suboutcomes No of No of
reviews reviews
(SRs) (SRs)
identified at included in
full text* overview
Critical Developmental delay Child neuropsychological 1 0
Neurodevelopment outcom 1 0
Communication/language 1 1

acquisition delay &
development

FASD Gross motor deficits 2 1
Small for gestational age N/A 1 1
Low birth weight N/A 1 1
Birth defects Orofacial clefts 2 0
Microtia 1 0
Congenit&leart defects 3 0
Birth defects including FAS 1 0
Neural tube defects 1 0
Liver dysfunction 1 0
Anorectal malformations 1 0
Cryptorchidism 1 0
Stillbirth No systematic reviews identil
Behavioural problem Disruptive behavidisorders 1 0
ADHD 1 0
Child behaviour 1 0
Important Neonatal withdrawal No systematic reviews identi
gﬁ;g;t Spontaneous abortion and miscarriag No systematic reviews identi
Premature birth N/A 1 1

*For fullletails of reasons for exclusion of systematic reviews please see Technical Report
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Preterm birth

Evidence fron12 cohortand 2 caseontrol studiegn casest2,889, reporta dose
response association between alcohol consumptianng pregnancynd preterm birth,
when comparedvith non-drinkers This association indicatéisat at 19g perdayand above
of alcohol consumptionthere is anincreased risk of risk @reterm birth.

Onesystematic review? wasidentified at full text on the association between alcohol
consumption angbreterm birth. The systematic reviety Patra 201%® was selected for
inclusion in the overview becaugevas the only one identified for this outcome and met
the minimum criteria for inclusiorThe quality of evidence across the undentyprimary
studies included in the systematic review was assessedrgdowquality in GRADE.

The systematic reviewas of poor qualit{AMSTAR ratingout of 11) and include@ case
control and12 cohort studies withan unknown risk obias. The systentia review reported

a doseresponse relationship between increasing levels of alcohol consumption >10g/day
and increased risk of preterm birtlsummary of findings is presentedrigure63.

The systematic review included studies with bottadjusted and adjusted analyse3f

those studies that had adjusted analyses, the confounders adjusted for varied between
studies.Subgroupanalysis showed that the effect size observeas similar in studies that
adjusted for smoking and when analysing each trimester separately. Studies that did not
adjust for any confounders reported an increased risk at a much higher dose of alcohol
intakethan when analysing all studies (adjusted and unadjusted) together. Subgroup
analysis showed a difference between study design types with the effect size observed being
larger in case&ontrol studies than in cohort studies.
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Figure 63 Summary of findings: Preterm birth

Outcome No of reviews Narrative summary of result: GRADE Quality of
(SRs) evidence
(No. unique
studies and
No.
participants)

Preterm birth 1 g0 OneSR, includiri@cohort and Risk of bias2 Ge ¢ ¢
(12cohoit2 3 casecontrol stIUQieepr?rtea Incgnsistenc@
casecontrol, boseresppnsee atlgr;s Ipl . Indirectnese:
n=280.443. n etween increased levels o Imprecisiof

alcohol consumption and e _
increased risk of preterm birt Publication bid:

In a doseesponse meta Dose response: +
analysis alcohol consumptiol
below <Ifgdaycompared to
nondrinkingvas not associate
with a risk of preterm bitB6
g/dayRR = 1.23 (95% CI: 1.0
1.44) compared td donking
(p nolinearity < 0.001)
Subgroup analysis showed t
the dose response observed
was similar when analysing ¢
trimester separately.

cases= 12,888

GRADE reasons for downgradingipgrading

Preterm Risk of biasThe systematic review reports that studies were assessed using STROBE, but th

birth quality assessments are not proVigedumber of participants in cohort acdrdaskstudies is not
reportednconsistencyConsiderable heterogeneity detécte89¢h)ndirectnessNil.Imprecision:
Nil.Publication bias\il.Dose responsdetected.

AbbreviationSR = systeniateview; g = grams, n = number of participants; RR = relative risk; Cl = confidence interval

Low birthweight

Evidence fronl5 cohort and4 casecontrol studies(n cases=20582), reporta dose
response association between alcohol consumptianingpregnancyandlow birthweight
when comparedvith non-drinkers This association indicatéisat at 10g perdayand above
of alcohol consumptionthere is anincreased risk of risk édw birthweight

Onesystematic revie®? wasidentified at full text on the association between alcohol
consumption andow birthweight The systematic reviety Patra 201% was selected for
inclusion in the overview becaugievas the only one identified for this outconasd met
the minimum criteria for inclusianThe quality of evidence across thaderlying primary
studies included in the systematic review was assess&drgdowquality in GRADE.

The systematic reviewas of poor qualitf{AMSTAR ratingout of 11) and included case
control and15 cohort studies withan unknown risk dbias. he systematic review reported

a doseresponse relationship between increasing levels of alcohol consumption >10g/day
and increased risk of low birthweight, with a large effect size reported at higher levels of
consumption {20 g/day RR = 7.48 (95%446¢12.55). Summary of findings is presented
in Figure64.

The systematic review did not restrict included studies to those with multivariate analysis. Of
those studies that had adjusted analyses, the confounders adjusted for varied between
studies Subgroup analysis showed ththe dose responsebservedwas similar in studies

that adjusted for smoking and when analysing each trimester separately.
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Figure 64 Summary of findings: Low birthweight

Outcome No of reviews Narrative summary of result: GRADE Quality of
(SRs) evidence

(No. unique

studies and
No.
participants)

Low birtheight 1 g0 OnesSR, includirigscohort and Risk of bias2 ag¢e¢é¢

(15 cohort, 4 4c|?secont.roll(stfug.|es V\E:ﬂl’la Inconsistenci?
casecontrol, ggsgc:evggor:'nssec;eléﬁr?;hﬁp Indirectness: 0
n=277,300, n between increased levels of MPrecision: 0

cases=12,888) _,. o1 consumption and  Publication bid:

increased risklof birthweigh Dose response: +.

In a doseesponse meta Effect size: +1
analysis alcohol consumptiol
below <g/day compared to
nondrinking, was not associe
with a risk tdw birthweight
However at >10g/day there \
a dose response relationshir
showing that increased level
alcohol consumptweere
associated with increased ris
low birthweight, wif0 g/day
RR =7.48 (95% 1.4612.55)
(pnorinearity < 0.001).
Subgroup anailyshowed that
the dose response observed
was similar when analysing ¢
trimester separately.

GRADE reasons for downgradingipgrading

Low Risk of biasThe systematic review reports that studies were assessed using STROBE, but th

birthweight  quality assessments are not provided. The number of participants in cabott@rsiudiss is not
reportedinconsistencyConsiderable heterogenetgcti {i= 80%)IndirectnessNil.Imprecision:
Nil.Publication biasNil. Dose responsdetected=ffect sizet arge at 120g/day.

AbbreviationSR = systematic reyigw grams, n = number of participants; RR = relative risk; Cl intemdience

Small for gestational age

Evidence fron2 cchort and 6 case&ontrol studies(n cases=8679reporta doseresponse
association between alcohol consumptidaring pregnancyandsmall for gestational age
when comparedvith non-drinkers Thisassociation indicatethat at 10g perdayand above
of alcohol consumptiofthere is arincreased risk admall for gestational age

Onesystematic revie®’ wasidentified at full text on the association between alcohol
consumption anagmall for gestational agd’he systematic revieby Patra 201%® was
selected for inclusion in the overview becaliseas the only one identified for this outcome
and met the minimum criteria for inclusiomhe quality of evidence acro® underlying
primary studies included in the systematic review was assesseerasowquality in

GRADE.

The systematic reviewas of poor qualit{ AMSTAR rating out of 11) and include@ case

control and2 cohort studies withan unknown risk obias. The systematic review reportad
doseresponse relationship between increasing levels of alcohol consumption >10g/day and
increased risk amall for gestational ag&ummary of findings is presentedkigure65.

Subgroup analysis showed that the dose response observed was similar when analysing each
trimester separately.
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The systematic review did not restrict included studies to those with wauitite analysis
and included studies with bothnadjusted and adjusted analysd3f those studies that had
adjusted analyses, the confounders adjusted for varied between stbdieall studies
adjusted for smokingSubgroup analysis showed that the d@seponse observed was
similar when analysing each trimester separately.

Figure 65 Summary of findings: Small for gestational age

Outcome No of reviews Narrative summary of results GRADE Quality of
(SRs) evidence

(No. unique

studies and
No.
participants)

Small for 1SR° 1SR, includirgcohort ané Risk of bia2 a¢ ¢ ¢
gestational age 2 cohort6 casecorlrol_ studie§ wih Inconsistenci
unknown risk of biggported a

casecontrol, doseresponse relationship Indirectness:
2;2@3846%; between increased levels of Impr?C'Sf'Oﬂ: )
alcohol consumption and ~ Publication bids:

increased risk 9GA Dose response: +

In a doseesponse meta
analysis alcohol consumptiol
below <10g/day compared tc
nondrinking, was trelssociatec
with a risk &GA However at
>10g/day there was a dose
response relationship showir
that increased levels of alcot
consumption was associatec
with increased rislS&A(p
nonlinearity < 0.004)7 drinks
(at US conversion of 12g pet
diink) per day the RR.82
(1.472.77)Subgroup analysis
showed that the dose respor
observed was similar when
analysing each trimester

separately.
GRADE reasons for downgradingipgrading
Small for Risk of biasThe systematic review reports that studies were assessed using STROBE, but th
gestational  quality assessments are not provided. The number of participants in cabott@rsfurtiss is not
age reported.InconsistencyConsiderable heterogeneigoted {E 92%)IindirectnessNil.Imprecision:

Nil.Publication biasNil.Dose responsé®etected, therefore upgradéd by
AbbreviationSR =systematieview; SGA = small for gestational age;

Child motor function

Evidence fron23 studieqn casecontrol or cohort=unclear; n case=unclgaeport an
association between alcohol consumptidaring pregnancynd child motor functionwhen
comparedwith non-drinkers This association indicatésw levels ofalcohol consumption
may confer no incresed risk, however higher levels may confer an increased risk of pogrer
child motor function. The results should be interpreted with caution duditi@rent scales
to measure child motor functian

Onesystematic review was identified at full text on the associatitvetween alcohol
consumption and child motor fumion. The systematic review Bay 2011 was selected
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for inclusion in the overviewsit was the only one identified for this outconamd met the
minimum criteria for inclusionThe quality of evidence across the underlying primary studies
included in the systematic review was assessegkeag lowquality in GRADE.

The systematic review wad poor quality(AMSTAR rating out of 11) and include@3
studies (for the exposure levels extracted for this overviéMie systematic review reported
that for low-moderatealcohol intakg(1¢7 drinks/week at less than one drink per deghere
was no differencdout atmoderate-high daily intake (& drinks/day)andlow daily alcohol
consumption (2 drinks/day at levels from 10 drinks/wegkhere was an increased effect
on child motor developmentSummary of findings is presentedrigure66. The systematic
review did not restrict included studies to those with multivariate analysis and included
studies with both unadjusted and adjusted analyses. Of those studies that had adjuste
analyses, the confounders adjusted for varied between studies.

The systematic review did not restrict included studies to those with multivariate analysis

and included studies with both unadjusted and adjusted analyses. Of those studies that had
adjustedanalyses, the confounders adjusted for varied between studies.

Figure 66 Summary of findings: Child motor function

Outcome No of reviews Narrative summary of results GRADE Quality of
(SRs) evidence

(No. unique

studies and
No.
participants)

Child motor 1SR 1SR, includirg studies Risk of biac2 Py
functiof? (23 studies for :nvestlgateij tr:;je eﬁg‘:“:t“f Inconsistencs?
o, low t?wrrglo ira}et |:n 0 der. € Indirectness:
moderate and 1'gnaiconol intaxes during

: Imprecisiof:
. pregnancy and child motor o ]
m;dl(eer:’t(?]lgr:]]be function. Publication bia:
casecontrol or Fourut of six studies for

cohort moderathigh daily intak&5

unknown) dylnlfs./day)eporte_do _

n=unknown significant associafienrisk of
child motor development
compared to no alcohol (2
studies)1.50z/day (1 study)
and no alcohol plus a level o
alcohol consumption that wa
not reported outside the hos
(one study).
One other study repogiexss
andfine motor skill deficienci
in infants of 13 months age
whose mothers consuraing
averagef4. drinks/day
compared to not drinking dut
pregnancy.
The remaining study reporte:
deficiencies motor
performanda infants agéd
days, abnormal refleixe30
dayoldsand gross and fine
motoskills in 6 mordids
whose mothers consumed a
average of 4dkinks/day
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Qutcome No of reviews Narrative summary of results GRADE Quality of
(SRs) evidence

(No. unique

studies and
No.
participants)

compared to not drinking dut
pregnancy.

Seven out of 13 studies on ¢
dailyalcohol consumptioci2(1
drinks/day) reported significe
effects on child motor
developmeatmaternalcohol
consumptiefi0 drinks/week
when compared to not drinki
(6 studies) or <0.1oz/day alc
consumptiqi studydluring
pregnancy

Six out of 13 studies reporter
increased risk fowdaily
alcohol consumptioi2(1
drinks/dayat levslfrom 10
drinks/wegkn ine motor
functionsompared to not
drinking (Studies) or
<0.1oz/day alcohol consump
(1 study) during pregnancy.
Fourut ofL3 studies on low
alcohol consiption (12
drinks/dayat levels from 10
drinks/wegkeportegdoorer
performances of gross motol
skillscompared to not drinkin
(3studies) or <0.10z/day alct
consumption (1 study) during
pregnancy.

For bwmoderate exposuré7(1
drinks/weelat less than one
drink per daghere was no
difference reportedcbid
motor development

The studies all used differen
scales to measure child motc
function.

GRADE reasons for downgradingipgrading

Child motor  Risk otbias: The systematic review reports that the included studies were generally of high qu

function however the score of each of the individual studies was not provided. There may be a greate
to the inclusion of casatrol styddesigndnconsistencySignificant heterogeneity detected that
precluded mesmalysesindirectnessNil.ImprecisionNil.Publication biadNot assessed but the
systematic review mentions that the included studies may be affected by publication bias.

AbbreviationSR = systematic review number of participants;

Communication

Communication Delay

Evidence froni retrospective cohorstudy (n= 1,739, reports noassociation between
alcohol consumptiomuring pregnancynd communication delay in childremwhen
comparedwith non-drinkers

Communication Development
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Evidence from 1 retrospective cohort study and 1 prospective cohort study (n= 14,035),
reports no association between alcohol consumption during pregnancya@amdnunication
development in childrenwhen comparedavith non-drinkers

Both of these outcomeseative from the one systematic revié The systematic review
included studies that explored language acquisition and developinettildrenusing
different validated instruments. Each instrument covered different domainaspects of
language development at different ages and in different populations. This is why this
outcome has been presented as commuatiion delay and developmermtnd not
amalgamated.

Communication Delay

One systematic review was retrieved from thearch strategy and public submission
proces®, and assessed the association between gestational alcohol and communication
delays in childrenThe quality of evidence across the underlying primary studies included in
the systematic review was assessechasderatequality in GRADE.

The review assessed the specific outcome of communication delays (using the
Communication scale from Ages and Stages Questionnaire) when children were 2 years of
age. The data on this outcome dezd from one study involving 1,739 women and their
children based in Western Australia. Alcohol exposure was categorised into two groups: low
exposure (20 g or less per occasion less than weekly or less than daily) and abstainers. The
study adjusted for@ammon confounders such as maternal age, parity, smoking for each
trimester, family factors, amongst many others.

This systematic review was judged to be at moderate quality (AMSTAR rating 7 out of 11).
The review authors comprehensively assessed all fiaterisk of biases in this retrospective
cohort study. Overall, for low drinkers in the first trimester, the odds of language delay were
0.97 (95% CI 0.65 to 1.43). For low drinkers in the second trimester, the odds of language
delay were 0.87 (95% CI 0.8 1.23) and similarly, there was slightly reduced odds of
language delay in the third trimester (OR 0.84, 95% CI 0.57 to 1.23). None of the results were
statistically significant. The Summary of findings is presented in Table 2. There were no
serious cocerns with the conduct or reporting of this outcome and therefore the evidence
was judged to be moderate quality.

Communication Development

The same systematic revi€also assessed communication development in childfde
quality of evidence across the underlying primary studies included in the systematic review
was assessed agry lowquality in GRADE.

Two cohort (one retrospective; the other prospective) studies reported on this outcome and
used two different tocd to measure the outcome. Children were assessed using either a 7
item language measure of the Denver Development Scale or the Sequenced Inventory of
Communication Development scale, and at either one, two or three years of age. In total,
14,035 women andheir children were involved in these two studies based in the USA.
Alcohol exposure was defined either as mean alcoholic drinks per day during pregnancy or
absolute alcohol per day. One study did not adjust for confounders while the other study
assessedammon confounders such as maternal age, parental education, ratings of
psychosocial stress amongst other factors.
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As previously mentioned under Communication Delay, this systematic review was judged to
be at moderate quality (AMSTAR rating 7 out of 1akelfl on results of the retrospective
cohort study (using the-item scale), there did not appear to be any dassponse

relationship between lower levels of language development and mean number of drinkers
per day however covariates were not adjusted ifothis study. Similarly, results from the
prospective study (using the Sequenced Inventory Developmental Scale) indicated that there
were no significant differences in language development at 1, 2 or 3 years on all three
alcohol measures (including abstimce, 1/3 of a UK standard drink per day, or > 1/3 to 1.5

UK standard drinks per day). The Summary of findings is presented in Table 2. The
systematic review assessed risk of bias to be at moderate or high level overall for both
studies and therefore we dengraded the evidence by two points.

Figure 67 Summary of findings: Communication Delay and Development

Outcome No of reviews Narrative summary of resultt GRADE Quality of

(SRs) evidence
(No. unique

studies and
No.
participants)

Communication QOne SB® One SR, including 1 Risk of bias: 0 ad G
(language) delay (1 retrospectivi "etrospective cohort study  Inconsistency: 0
cohort study, reported overall, for low drin Indirectness: 0
n=1,739) in the first trimester, the odd |mprecision: 0
language delay weré7 (95% puyblication bias: (
Cl 0.65 to 1.43). For low
drinkers in the second trime:
the odds of language delay
were 0.87 (95% Cl 0.57 to 1
and similarly, there was sligl
reduced odds of language d
in the third trimester (OR 0.¢
95% CI 0.57 to 1.23). None
the results were statistically

significant.
Communication Qne SE?, One SR, including 1 Risk of bias2 0¢ ¢ ¢
development (1 retrospectiv: retrospective cohort study ai Inconsistency: 0
cohort study prospective cohort study Indirectness: 0
and 1 reported no significant Imprecision: 0
prospective  differences in language Publication bias: (
cohort study, development.

n= 14,035) Based on results of the
retrospective cohstudy
(using the-ifem scale), there
did not appear to be any-dos
response relationship betwe
lower levels of language
development and mean nun
of drinkers per day however
covariates were not adjustec
in this study. Similarly, resul
from th@rospective study
(using the Sequenced Inven
Developmental Scale) indice
that there were no significan
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Outcome No of reviews Narrative summary of resultt GRADE Quality of
(SRs) evidence
(No. unique

studies and
No.
participants)

differences in language

development at 1, 2 or 3 yee
on all three alcohol measure
(including abstinence, 1/3 of

UK standard drink per dag,
1/3 to 1.5 UK standard drink
per day).
GRADE reasons for downgradingipgrading
Communication RiskofbiasNone. Authordés cl assi fi ed IdcdnsstencyNotl u
(language) applicabléndirectnessNil.ImprecisionNil.Publication biag\ot applicable.
delay

Communication RiskofbiasAut hor 6 s c | as s asfmbderdte andhtiee other &slhighdisk df biast
development InconsistencyDetected but results were reported sepaditeltnesshil.ImprecisionNil.
Publication biadNot assessed but only included 2 studies.

AbbreviationSR = systematic review; RR = relative risk; OR = odds ratio; CI = confidence interval
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Question 4Health risks and benefits for
breastfeeding women

What are the health risks and benefits of varying levels and/or patterns of@llcoh
consumption (including no alcohol consumption) for breastfeeding women and their babies?

No systematic reviews were identified at full text for question 4.
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Mendelian randomisation

The literature search retrieved a number of geme-association (also referred to as

Mendelian randomisation) studies and these studies have been reported separately as they
did not conform to the prespecified selection criteria of the overvielhe aim of these

studies was to use the genetic varianndghe alcohol dehydrogenase (ADH1B) or aldehyde
dehydrogenase (ALDH2) gene as a surrogate for alcohol exposure to provide evidence of a
causal link between alcohekposureand risk of cancer, cardiovascular disease and aleohol
related diseases (such asrbosis)which is less likely to be subject to unmeasured
confounding

As this is a rapidly emerging field, it is important to take note of these typstidies
identified through the literature search. At this stage, without having conducted a formal
assessment of the studies, a brief description and summary of the main findings of these
studies have been provided in the Technical Report.

International Agency for Research on Cancer (IARC)
report

IARGhublished its most recent monograph on Alcohol Caongtion and Ethyl Carbamate in
2010° and a monograph on Personal Habits and Indoor Combustion in 2012 which also
considered alcohol consumpti®h The monographs were not considered for inclusion in the
overview as the methodolgy underpinning them is not reported in sufficient detail.
Although IARC undertakes systematic reviews, the details of these are not publically
available and the monographs are a reflection of the views of the expert working group
based on their appraisaff the underlying reviews. Nevertheless, as a global authority on
carcinogenicity, the IARC monograph should reasonably be compared with the findings of
the overview with respect to cancer.

IARC 2012 concluded that there is sufficient evidence in humans for the carcinogenicity of
alcohol consumption. Alcohol consumption causes canceitgeadral cavity, pharynx,

larynx, oesophagus, colorectum, liver (hepatocellular carcinoma) and female breast. Also, an
association has been observed between alcohol consumption and cancer of the pancreas.
For cancer of the kidney and nétodgkin lymphomahere is evidence suggesting lack of
carcinogenicity.

These conclusions are similar to those of WERE which informed a substantial number
of cancer outcomes in the overview, with mirdifferences presented in the table below.
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Figure 68 Evidence from WCRF/AICR and IARC

Convincing Mouth, pharynx and larynx Oral cavity
Oesophagus (squamous cell) Pharynx
Colorectum (men) Larynx
Liver Oesophagus

Breast (pre and postnopausal Colorectum
Liver (hepatocellular carcinc
Female breast

Probable* Colorectum (women) Pancreas
Stomach
Kidney (decreases risk)

Limited & suggestive* Pancreas

Substantial effect on risk unlike Kidney

NonHodgkin Lymphoma

* These categories are not used by IARC
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Discussion
Summary of main results

38 systematic reviews (for 53 outcomes) were included in the overview. 5 outcomes were
reported for the short term health risks and benefits of alcohol consumption associated with
any single episode of drinking. 42 outcomes were reported for the longtteatih risks

and benefits associated with alcohol consumption. 6 outcomes were reported for the health
risks and benefits of alcohol consumption for pregnant women and their fetuses, babies and
children. No systematic reviews were identified for the Heakks and benefits alcohol
consumption for breastfeeding women and their babies.

Overall, the quality of evidence across all outcomes was very low, predominately due the
observational naturef the included studieand limitations in reportingnd conerns about
the conduct of both the systematic reviews and primary studmsich led tdow ratings on
the GRADE and AMSTAR sc&@esoutcomes were rated as low and three were rated as
moderate.

Quality of the evidence

An overview of systematic reviewsdependent on the quality of the included systematic
reviews. Naadditional information was sought by contacting review authors or consulting
the primary studies. The quality of the included systematic reviews ranged frorf @td

of 11) on the AMSTAghecklist, although it should be noted that the AMSTAR checklist itself
may not accurately reflect the quality of the included studies. &lbincluded reviews

assessed the risk of bias in the primary studies. In those which did assess risk of bias, the
assessments were often poorly reported and insufficient for reliable interpretation of the
review and its included studies. The poor quality of many of the included systematic reviews
limits our confidence in the overview findings. This is compoundeddpdor quality of the
included studies. Many of the included systematic reviews also commented on the poor
methodological quality of the included studies and the differences that study design and
recall biases may have on the observed effect sizes repoftdditionally, many of the

included studies did not meet all the criteria set in the protocol and only met the minimum
criteria (2 out of criteria 4).

One area of relative strength was the evidence on the association between alcohol
consumption and car risk. The work of the WCRF and its continuous update project,
although rating 7 out of 11 on the AMSTAR checklist, was considered methodologically
sound, rigorous, and high qualif@ther reviewsalso only scored out of 11 on the AMSTAR
checklistbut considered factortike study design type and recall biases within the included
studies, such ag&eisser 2013 and Stockwell 2016°. There wee some reviews that scored
up to 9 out of 11 on the AMSTAR checklist so were considered of higher quality.

Overall, the quality of evidence rass all outcomes was very low predominantly due to the
poor quality or lack of quality assessment of the included studies, which lead to a high risk of
bias; inconsistency, due to high levels of heterogeneity detected and the risk of publication
bias. Asnost of thesystematic reviewalentified were of poor qualitythe GRADE outcome

is lower than would be expected.
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The application of GRADE to a public health context, such as examining the health effects of
exposure to alcohol, has limitatioméhenthe evidence is largely observational in nature.

Given that randomised controlled trials are not often ethically appropriate or feasible to
examine this exposure, observational data studies uspadlyidethe best available

evidence. Similarly, using GRADREdsess the quality of systematic reviews in overviews is a
developing methodology and presents further challenges, particularly as the systematic
reviews identified in this evidence evaluation often did not contain sufficient information
about the includedrimary studies.

As such the quality of evidence examining the health effects of alcohol consumption across
most outcomes was assessed as being very low in GRADE, with some outcomes assessed as
having a low or moderate quality rating. This is mainly duthé issues raised above and

poor reporting of key aspects of the included studies and also concerns about conduct,
including the assessment of the risk of bias of the included primary studies, consideration of
confounding factors, exploration of possildiauses of heterogeneity, and the risk of

publication bias. For further information on methods and limitatioefer to the technical

report.

Potential biases and limitations

For the studies that reported ashaped association there wdgscussion in some systematic
reviews around the reference categories and the potential for abstainer bias, such as in
Stockwell 2018, This is because the referengeoup in the included studies can vary
between studies. The reference groups may consist of occasian&kds, lifetime

abstainers or current abstainers, which may include former drinkEns systematic reviews
often variously definghese groups and each of these groups may carry differing levels of
excess risk-or example, if the reference group inclsd®rmer drinkers who may still carry
with them the risk incurred from prior drinking, then this may result in an ureimation

of the actual risk. Some systematic reviews, for example the review-cawske mortality

do explore the impact of differa@rreference groups on the result.

Another important consideration is how alcohol consumption was measured. This could be
by frequency and/or dose and these could be quantified by grams alcohol consumed or
drinks consumed. Note that the amount of alcohol peandard drink differs across

countries. In addition, measurement could be prospective or retrospective, and participants
could be asked about consumption patterns or absolute amounts over differing periods of
time. This inconsistency of measurement ag@rimary studies and the methods used to
combine exposures may produce unreliable results. This is of particular importance when
considering fetal exposure where various methods of estimation of alcohol consungpéon
used in studies including averagailg estimate of consumption, average consumption
across pregnancy, and number of drinks per week. These methods are insensitive to the
dose of alcohol consumed per occasion and the frequency of consumption that affect the
intensity of fetal exposur&.

A potentialbias is that many of the included studies in the systematic reviews did not adjust
for potential confounding variables, and when thdid, the number of variables included in
the analysis varied widefyom age and sex only to fully adjusted models. Consequently, this
reduces the confidence of these results as there may be residual confounding present.
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Many of the systematic reviews inicled both cohort studies and casentrol studies,

which were often metaanalysed together. As casentrol studies are susceptible to the
introduction of more biases than prospective cohort study desigasconfidencein the

results is decreased. Additially, some systematic reviews did report study types separately
and found differences in the observed effect sizes dependent on study types.

The significant heterogeneity observed in most of the included studies also decreases our
confidence in the restd. While heterogeneity was often explored through sensitivity or
subgroup analysis the analyses undertaken was often insufficient and all potential sources of
heterogeneity were not fully explored. This is a limitation of the overview approach as it
relies on the reporting of the pooled analyses from the systematic reviews and the analyses
to explore any heterogeneity that were carried out by the review authors. In some of the
included studies there were additional analyses that could have been carridaydhée

systematic reviews that may or may not have explained the heterogeneity observed.

The systematic reviews often did not report the methods of measurement of alcohol
exposure or the levels of alcohol exposure within the included studies. When metfiods
measurement were reported these often varied between the included studies. The
definitions of alcohol consumption also often varied between the studies and not all of the
systematic reviews accounted for this variation sufficiently. Many of the studiggified

were not included because the exposure was all alcohol drinking compared to not
drinking/occasional drinking, as these did not include varying levels or patterns or alcohol
consumption as compared to no alcohol consumption, as per the PEfandation

about levels of alcohol consumptiavasnot analysed and could not be extracte&8bme
prospective cohorts included relatively low numbers of heavy drinkers, who may be harder
to follow-up.

For question one, many of the systematic reviews wdse aot included due to the

exposure not fitting the PEO for question one but the exposure being applicable for question
two, for example systematic reviews identified on domestic violence. This issue should be
discussed further with the AWC.

Due to the néure of overviews, it is possible that other studies have been published that
were not included in the identified systematic reviews.

Gaps identified
The following outcomes and stdutcomes were searched for where no systematic reviews

were identified.It should be noted that these gaps only refer to systematic reviews and no
search was undertaken for primary studies.
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Figure 69 Outcomes for which no systematic reviews were identified

Q1 Hangover
Acute Ggastritis, reflux)
Injury to self or others: Fire/burns
Injury to self or others: Occupational
Injury to self or others: Drowning
Injury to self or others: Poisoning
Acute cardiovascular events: Cardiac arrest
Acute cardiovascular evémtbythmia
Cardiovascular disease: Cardiomyopathy
Q2 Allcause morbidity
Mental health disorders: Anxiety
Mental health disorders: Alcelavéd psychosis
Alcohol use disorders/dependence/withdrawal syndrome
Sleep disorders
Thiamindeficiency
Peripheral neurological disorders
Reflux
Hormonal disorders
Q3 Neonatal withdrawal
Developmental delay
Spontaneous abortion and miscarriage
Stillbirth
Q4 All outcomes for the population of breastfeeding women

Future research

Systematic reviews of only prospective cohort studies that adjust for the minimum
appropriate confounders for that outcome are needed. These systematic reviews should
adequately explore identified heterogeneity and conduct assessments of the quality of the
included studies.They should also explore potential biases introduced by methods of
measurement of alcohol consumption and the choice of reference groups.
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