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Summary of Evidence

This Summary of Evidence presents the contemporary
evidence relating to alcohol and cardiovascular
health and underpins the Heart Foundation’s

Position Statement: Alcohol and Heart Health. The
Heart Foundation sought contemporary evidence
regarding secondary prevention and consumption
of alcohol to provide specific recommendations

for those with cardiovascular risk factors, and those
at high risk of cardiovascular disease and related
chronic conditions. This review includes evidence
from the National Health and Medical Research
Council (NHMRC)'’s Australian Guidelines fo Reduce
Health Risks from Drinking Alcohol, published in 2020.
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sSummary

The relationship between alcohol and cardiovascular disease is complex. However, the contemporary
evidence portrays a clear picture of the harms of alcohol consumption. Alcohol is not a necessary or
recommended part of a heart healthy eating pattern.

The mechanisms by which alcohol affects cardiovascular disease risk have been extensively researched but
are varied and not completely understood. These mechanisms include, but are not limited to, an effect on
heart rhythm, blood pressure, lipid regulation, insulin resistance, inflammation, endothelial function, platelet
aggregation and coagulation.

Previous evidence has shown a small positive effect of low to moderate consumption of alcohol on
cardiovascular outcomes (often referred to as the cardioprotective effect), including coronary heart disease,
stroke, heart failure, hypertension, type 2 diabetes, and acute cardiovascular events. This research influenced
previous recommendations. More recently, Mendelian randomisation studies, a robust analytical method
used to examine the causal effects of modifiable risk factors on disease, have called into question this
positive effect, and there is now less confidence in ifs existence. Previous research findings of the so called
cardioprotective effect may have been biased by confounders or reverse causality bias.

In alcohol research, alcohol is expressed in grams, and the Heart Foundation recommendations are
expressed as standard drinks. An Australion standard drink contains 10g of alcohol (12.5ml of pure alcohol),
regardless of container size or alcohol type (for example, beer, wine or spirits).

Background

Alcohol is a drug, a depressant and a carcinogen and is the infoxicating constituent of wine, beer, and spirits.
When consumed, it can affect the way a person feels and behaves.! Alcohol consumption in Australia is high
compared to other countries in the world.?

Studies of the relationship between alcohol and heart health are mainly observational in nature, with a
limited number of randomised controlled frials. Observational studies are a type of research design in which
the exposure is not controlled by the researchers. These studies are common in alcohol research as they are
not constrained by ethical considerations. Observational studies can only show significant associations and
cannot identify causes and effects. These types of studies may be limited by confounding factors and biases,
and often reverse causality bias cannot be excluded when interpreting the study results.

Confounders refer to variables that can affect the cause and supposed effect identified in research studies
(for example, a study investigating an association between cardiovascular disease and obesity should
ideally control for confounders that might affect the results, such as age and diet). Reverse causality bias
occurs when a cause and effect relationship is reversed; occurring when a risk factor is also a known effect
of the disease (for example, physical inactivity is a risk factor for cardiovascular disease, but people with
cardiovascular disease may also be less physically active). Randomised controlled trials are a more robust
type of study design that can more clearly delineate the impact of an intervention on an outcome (that is,
they can more clearly identify a true cause and effect relationship). However, in some fields of study, such as
alcohol and health outcomes, it is unethical to conduct this type of study.

Evidence for the association between alcohol and health outcomes is characterised by a U- or J-

shaped curve rather than a linear dose-response relationship. This U- or J- shaped curve indicates a

small positive relationship, or a cardioprotective effect, of small amounts of alcohol and cardiovascular
outcomes, compared with not drinking at all and with more heavy drinking. There is the potential that this
cardioprotective effect is due to reverse causation. This could occur due to the classification of both ‘current
abstainers” and ‘never drinkers’ into the reference group (that is, no alcohol consumption). These two groups
that share one characteristic - not currently drinking - are likely to be different with respect to other health
characteristics.




For current abstainers, there is the possibility of having previously
consumed alcohol at risky levels or having other health conditions
that lead them to abstain, and they may have a higher risk of
death or disability compared to individuals who have never
consumed alcohol. This summary of evidence explains some of
the limitations of the perceived cardioprotective effect, and its
implications for making recommendations, later in the document.

It is important to note that even if there is a cardioprotective effect

of alcohol, it is not clear for whom this effect exists (that is, what

age groups) and at what level of consumption it occurs. The link \
between alcohol and other serious health conditions, including \
several types of cancer, is strong enough that individuals should

not drink alcohol to protect themselves from cardiovascular

disease.’ \

Given the relationship between alcohol and heart health |
and the development and advances in the research, and our ' '
understanding of the potential harms of alcohol, the Heart
Foundation sought to update our recommendations for key
groups. This Summary of Evidence summarises the available
evidence and informs the Heart Foundation’s position on alcohol
and heart health.

Methodology

The Heart Foundation reviewed the NHMRC's Australian
Guidelines to Reduce Health Risks from Drinking Alcohol,
published in 2020. Based on the methods and quality of the
review, including use of the Grading of Recommendations,
Assessment, Development and Evaluations (GRADE) framework,
the Heart Foundation has adopted the recommendations for
healthy men and women, children and young people, and
pregnant and breastfeeding women.

The evidence compiled by the NHMRC relates to reducing
alcohol-related harm but it does not rule out all risk from drinking
alcohol.* Alcohol affects people differently and due to this
variability, there is no alcohol consumption limit that is safe for any
group of people.

The Heart Foundation sought contemporary evidence regarding
secondary prevention and consumption of alcohol to provide
specific recommendations for people with, or at high risk, of
cardiovascular disease and related chronic conditions, and
people with cardiovascular disease risk factors. This involved

a review of the evidence utilising PubMed, including meto-
analyses, systematic reviews and Cochrane Reviews using
keywords ‘alcohol’ ‘ethanol’ ‘secondary prevention’ *heart
disease’ ‘cardiovascular disease’ and ‘patients’. This was then
supplemented with hand searching reference lists and key reports
to identify reviews, significant trials and meta-analyses published
from 2001 until 2017 (the cut-off search date of the NHMRC review).
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Summary of Evidence

NHMRC Guidelines
Alcohol consumption and cardiovascular disease risk factors and outcomes

Short term health risks

There is a consistent U-shaped association between alcohol consumption and acute cardiovascular events.
This systematic review of case-control and case-crossover studies (n=17,966) found that there may be a lower
risk of acute events for low levels of alcohol consumption compared to no alcohol consumption, but a higher
risk for higher levels of alcohol consumption.®

Long term health risks

The systematic review and meta-analysis of 16 prospective cohorts, (men n=33,904 and women n=193,752)
reported a small decreased risk of hypertension for alcohol consumption of < 10g/day in women. Also for
women, no difference was reported at 11-20g/day while an increased risk of hypertension was seen at 31-
40g/day; risk was not reported for >40g a day. In men, similar results were seen, with an increased risk of
hypertension seen at 31-40g/day and >50g/day. This indicates that people who drink more heavily (both men
and women) are at higher risk of developing hypertension.®

Another review investigated the relationship between type 2 diabetes and alcohol consumption.” It
included one nested case-control study and 27 cohort studies (n=1,902,605). The review reported a dose-
response decreased risk of type 2 diabetes up to 63g/day, compared to current and lifetime abstainers,
with considerable heterogeneity. Above this level of consumption, the risk of developing type 2 diabetes
increases.

Evidence from 18 prospective cohort studies (n=7756) showed a J- shaped association between chronic
alcohol consumption and coronary heart disease when compared to abstainers. This association indicates
that low levels of alcohol consumption offer a small decreased risk, however there was no difference in risk of
coronary heart disease at higher consumption levels.

A meta-analysis of eight prospective cohort studies (n=6,211) indicated that at low levels of alcohol
consumption there is a small decreased risk of heart failure (incidence, hospitalisation and/or mortality)
however there is no difference with higher levels of consumption.?

Seven prospective cohort studies (n=11,419) reported by Larsson et al (2014) found a dose-response
relationship between chronic alcohol consumption and atrial fibrillation, when compared to lifetime
abstainers.”® For every 12g per day of ethanol consumption, the relative risk increased by 1.08 (95% CI: 1.06 to
1.10). This indicates that the risk of atrial fibrillation increases with the amount of alcohol consumed.

Evidence from 25 prospective cohort studies (n=19,302) and reported a J- shaped curve between chronic
alcohol consumption and ischaemic stroke when compared with the reference group." This J- shaped curve
indicates a small decrease in risk of ischaemic stroke with low levels of alcohol consumption. Evidence from
11 prospective cohort studies (n=2,359) reported an association between chronic alcohol consumption and
infracerebral haemorrhage. There was no reported difference in risk for four or less drinks per day but an
increased risk when drinking more than four drinks per day compared to the reference group'.

One systematic review with 11 prospective cohorts (n=1,164) reported no difference in risk of subarachnoid
haemorrhage with four or less drinks a day but an increased risk when drinking more than this.

In summary, the evidence for an association between alcohol consumption and heart health consistently
demonstrates a U- or J- shaped curve, although confounding is likely to be a key factor. A dose-response
relationship with alcohol is evident in atrial fibrillation. Higher intake/heavier drinking confers consistently
poorer outcomes; therefore a maximum is recommended as per the NHMRC guidelines. However, there is
not enough robust evidence to define a ‘healthy’ or protective level of alcohol consumption, beyond the
recommendation to drink less than the maximum.




Heart Foundation review: Alcohol and secondary prevention

Data indicatfing a lower risk of cardiovascular events with low to
moderate alcohol consumption in healthy people (the J- shaped
curve) has been consistent (albeit of low quality), whereas the
impact of alcohol consumption among people with established
cardiovascular disease is less clear. When compared to primary
prevention, there are far fewer reviews and original research
studies within those reviews, reflecting the need for more research
on this topic.

A meta-analysis of eight prospective studies investigated
alcohol consumption and mortality in people with pre-existing
cardiovascular disease. In this pooled analysis, among people
who had cardiovascular disease, a J-shaped curve was found,
with low to moderate alcohol consumption of 5 to 25g/day
significantly associated with a lower incidence of cardiovascular
and all-cause mortality.” The major limitation of this meta-
analysis was that only a small number of studies were included.
It is important to note that another limitation was the inability of
the analyses to separate former drinkers from lifetime abstainers
in all cases due to the lack of information from original studies.
This phenomenon of classifying former drinkers from lifetime
abstainers together in alcohol studies is problematic in studies
and limits the quality of the evidence and our understanding of
the causal pathways of alcohol consumption.

Another meta-analysis examined alcohol consumption and
vascular and total mortality in patients with type 2 diabetes,
hypertension or history of cardiovascular disease.” For people
with hypertension, moderate drinking is associated with a lower
risk of vascular and all-cause mortality.

In the analysis examining people at high cardiovascular disease
risk, moderate alcohol consumption (6-10g/day) was significantly
associated with a lower incidence of all-cause mortality.

In 2011, the American Heart Association and American College
of Cardiology Foundation developed a guideline on secondary
prevention and risk reduction therapy for people with coronary
and other atherosclerotic vascular disease. To maintain blood
pressure <140/90mmHg, the guideline recommends moderate
alcohol consumption based upon strong, Level B evidence.

A systematic review and analysis examined the effect of various
lifestyle and dietary changes on all-cause mortality in people with
coronary heart disease.”® Five cohort studies were included in the
alcohol consumption analysis, and four studies demonstrated a
statistically significant effect of a 15-25% reduction in all-cause
mortality for moderate drinking.

Another study investigated alcohol consumption in people with
peripheral arterial disease revealing that moderate alcohol
consumption was associated with a lower risk of mortality, when
adjusted for confounders.'®
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Another study investigated the effects of long-ferm moderate alcohol consumption on all-cause mortality
and cardiovascular disease mortality among survivors of myocardial infarction.” A U-shaped association was
found in this cohort of men, indicating an inverse relationship between moderate alcohol consumption and
all-cause mortality in those who had survived a myocardial infarction. It should be noted that the association
was strongest in the cohort with less impaired cardiac function after myocardial infarction or those who had
had a less severe heart attack.

In summary, while the cardioprotective effect is also apparent in secondary prevention, the evidence

is limited. Overall, there is insufficient evidence to recommend a ‘*healthy’ or protective level of alcohol
consumption for people with established cardiovascular disease. It is likely that it is less than the maximum
amount set by the NHMRC and it is likely there is no cardioprotective effect at all.

Cardioprotective effect

Stroke, heart failure, hypertension, diabetes, coronary heart disease and acute cardiovascular events
tfraditionally have a U- or J- shaped association with alcohol consumption. This relationship indicates that
there is a small positive effect or cardioprotective effect of small amounts of alcohol consumption, or that low
levels of consumption confer a small decreased risk compared with people who do not drink at all. However,
at higher consumption levels this protective effect does not exist.

The limitations of alcohol research methodology mean the cardioprotective effect of alcohol is in question.
Mendelian randomisation provides a novel approach to overcome the biases and possibility of reverse
causation, whereby genetic variants that are associated with drinking alcohol are utilised as a proxy for self-
reported alcohol consumption.

A Mendelian randomisation study looked at the association between alcohol and cardiovascular disease
and concluded that a reduction in alcohol consumption, even for light to moderate drinkers, is beneficial
for cardiovascular health.”® Individuals with the genetic variant associated with non-drinking (alcohol
dehydrogenase), and therefore lower alcohol consumption, had a more favourable cardiovascular profile
and reduced risk of coronary heart disease than those without the genetic variant. This further suggests
that the J- shaped relationship observed between alcohol and cardiovascular disease is likely driven by
confounding and/or reverse causality.

Findings from Mendelian randomisation studies which are not subject to confounding or reverse causality
provide more confidence than those from observational research.'” 2222 The NHMRC concluded that there
is less confidence in the evidence that small or moderate amounts of alcohol truly reflect a positive effect on
cardiovascular outcomes, and that if it does exist, it is at much smaller doses than once thought.

Mechanisms of action: How alcohol affects cardiovascular health

The mechanisms by which alcohol affects cardiovascular disease risk have been extensively researched but
are varied and not always fully understood. These mechanisms include, but are not limited to, an effect on
heart rhythm, blood pressure, lipid regulation, insulin resistance, inflammmation, endothelial function, platelet
aggregation and coagulation. Some of the main mechanisms are described below.

Many epidemiological and clinical studies have indicated the relationship between alcohol consumption
and raised blood pressure.® The mechanisms through which alcohol increases blood pressure are not clear.
Several mechanisms have been proposed, including blood pressure changes related to vascular endothelial
dysfunction or altered vascular responsiveness. Low to moderate levels of alcohol consumption may improve
endothelial function and higher amounts impair it. Endothelial dysfunction is an early indicator of blood
vessel damage and atherosclerosis.!

Chronic alcohol consumption over time can cause oxidative stress and the production of inflammatory
markers, while lower doses are associated with reduced inflammation as indicated by markers of C-reactive
protein and certain interleukins. Chronic alcohol consumption causes dysbiosis (alteration of the balance
of bacteria in the gut), which affects the immune system and can lead to an overgrowth of harmful bacteria
and endotoxins.?




Alcohol can also weaken the intestinal barrier and its permeability, causing it to become ‘leaky’, allowing
these harmful endotoxins o enter the bloodstream and spread to other organs, which can further promote
inflammation. The liver plays a key role in the breakdown of alcohol and also in the detoxification of
circulatfing toxins; chronic alcohol use impairs the gut and the liver, leading to systemic inflammation and to
organ damage.® %

Alcohol intake also affects coagulation and platelet aggregation in the blood; it can either promote a
favourable haemostatic profile or an adverse one. Several studies have indicated that alcohol intake
decreases fibrinogen concentrations, which is a cardiovascular disease risk marker at elevated levels.?
Alcohol has varying and offen complex effects on platelet function, which in turn alters platelet activation or
aggregation, potentially increasing the risk of cardiovascular disease.! Low to moderate alcohol consumption
decreases platelet aggregation and significant daily alcohol consumption increases platelet aggregation
and reactivity.? Chronic alcohol consumption can also predispose people to bleeding and result in a longer
time to clot formation.?

A common modifiable risk factor for cardiovascular disease is a person’s lipid profile. Hepatic lipid
metabolistn and homeostasis in the body is tightly controlled, however ethanol affects all aspects of this
process.! Alcohol consumption affects circulating lipids, including triglycerides and high-density lipoprotein
cholesterol (HDL-c). Many researchers have found that following alcohol consumption, there is a rise in HDL-c
circulating in the blood.?®

Previously, it was thought that all alcohol consumption also increased circulating triglycerides However in
recently conducted Mendelian randomisation studies, low to moderate alcohol consumption reduced
triglycerides and low-density lipoprotein (LDL-c) and increased HDL-c.? This finding supports the notion that
alcohol-induced changes in HDL-c do not fully account for the lower risk of coronary heart disease with low
to moderate alcohol consumption, and that there are other mechanisms involved to explain the J- shaped
curve.

There is an undeniable link between alcohol and atrial fibrillation, and it is widely known that even

moderate drinking can trigger atrial fibrillation symptoms.2® Any cardiovascular benefit that is seen with low
tfo moderate drinking does not extend to people living with atrial fibrillation. Acute alcohol consumption

has a direct impact at a cellular level, causing oxidative stress, inflammation, damage to gap junction
infercellular channels and direct myocyte injury, influencing autonomic functioning, in turn leading to

the electrophysiological onset of atrial fibrillation.®® Whereas chronic alcohol consumption predisposes fo
atrial fibrillation via direct effects on left atrial structure and via other atrial fibrillation risk factors, including
hypertension. Chronic drinking and binge drinking are both associated with the onset of atrial fibrillation, with
an increase in recurrence in those who continue to drink.®

Alcohol is also relafed to the risk of overweight and obesity, a major modifiable risk factor for cardiovascular
disease. Alcohol is high in energy and therefore a source of excess kilojoules. The body metabolises alcohol
in preference to carbohydrates and fat, with alcohol taking priority due to the by-products of its metabolism
being toxic to the body, therefore fat and carbohydrate oxidation are inhibited.®" 32 The consumption of
alcohol can also initiate feelings of hunger and less satiety due to inhibiting some key hormones, including
leptin and glucagon-like peptide -1 (GLP-1). The reduced inhibition and impaired judgement associated with
alcohol consumption can also lead to poor food choices.® Alcohol consumed before or with a meal can
increase food intake, however in some studies only heavy drinking or binge drinking is associated with weight
gain, with those drinking low to moderate amounts gaining less weight than those that abstain from alcohol.®
Surprisingly, low to moderate consumption of alcohol seems to be protective of weight gain, especially in
women.® Overall, alcohol consumption can contribute to intake of excess kilojoules, however in some studies
this does not always result in weight gain and the relationship between alcohol and weight is sfill not well
understood. The evidence may be plagued by issues of reverse causality whereby those who are overweight
change their behaviours.

In summary, alcohol and its mechanisms of action are varied and have not been fully elucidated. Alcohol
has varied short and long term impacts on many body systems, including the cardiovascular system.




Commentary on characteristics of the evidence base

GRADE is a framework used to grade the quality of evidence. The
quality of the evidence based on the GRADE framework, across
the primary studies included in the reviews, was most often low
quality, except for a systematic review exploring atrial fibrillaftion
which was graded as moderate. Low quality as assessed by
GRADE indicates there is more risk of bias in the primary studies
included in the systematic review and some caution needs to be
applied when inferpreting the evidence.

As with other areas of nutrition research, the evidence evaluating
the relationship between alcohol and health has its limitations.
Much of the evidence regarding alcohol and health outcomes
is observational, often seen as a lower standard of research, as
observational studies are more prone to bias and confounding
than experimental studies. Observational studies, although

the most appropriate study design for these types of research
questions, are not able to determine causation and, although
most observational studies adjust for confounders, this may not
occur consistently.®

Alcohol intake, like other dietary intake exposures, is assessed via
self-report, which has limitations. Self-report measures are prone
to recall and social desirability bias, that is, individuals may not
always remember their frue intake or may not want to report
their true intake, which is known to be the case particularly in
people who drink heavily. Furthermore, alcohol consumption,
like other dietary behaviours, may change frequently over time.
Therefore, studies which assess a single point in fime may not be
as accurate as those which include more than one time point.

The Mediterranean diet and alcohol

The Mediterranean diet is high in minimally processed plant-
based foods such as vegetables, legumes, fruits, nuts and
wholegrains, olive oil and fish and low in saturated fat, meats,
and dairy products. The Mediterranean diet has shown promise
with regard to reducing cardiovascular disease risk factors and
improving health. This well-researched eating pattern has strong
evidence and underpins Heart Foundation recommendations
about heart healthy eating. Traditionally, the Mediterranean diet
includes alcohol in the form of red wine 3

The Mediterranean diet is one of the only dietary patterns that
has been extensively studied and consistently includes alcohol,
although it is important to note that the evidence is for the total
dietary pattern, so the effects of alcohol cannot be separated
from the health benefits of the overall diet. Alcohol is not a
defining feature of healthy eating patterns nor of heart healthy
eating, despite its inclusion in the Mediterranean diet. Therefore,
the Heart Foundation does not recommend people drink
alcohol for heart health, despite the inclusion of alcohol in the
Mediterranean diet.
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Conclusions

The relationship between alcohol and health is clear. Alcohol is a
Group 1 carcinogen and there is strong evidence that consuming
alcohol increases the risk of various cancers including mouth,
pharynx, larynx, some oesophageal, breast, colorectal, stomach
and liver cancers.?

Modern statistical and analytical methods have raised serious
uncertainty about the evidence for the cardioprotective effect

of alcohol consumption, while evidence for the association
between high alcohol intfake and adverse cardiovascular
outcomes has strengthened over the last 20 years. Alcohol
consumption increases the risk of atrial fibrillation, which can lead
to devastating stroke. Therefore, the Heart Foundation does not
recommend that people drink alcohol for heart health.®

The Heart Foundation supports the NHMRC recommendations
to reduce the health risks associated with alcohol consumption.
For people at higher risk of cardiovascular disease, or who have
cardiovascular disease, the Heart Foundation recommends the
NHMRC guidelines also apply, acknowledging that drinking
below these limits, or not drinking at all, is likely the safest option.
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