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Many people who have had a myocardial infarction
continue to consume a low-quality diet. Educating patients
on the principles behind evidence-based high-quality diets
rather than providing prescriptive dietary plans will equip
them to minimise their future risk.

ardiovascular disease is currently the leading cause of death
worldwide. Globally, 17.7 million people died from cardio-
vascular disease in 2016. Of these deaths, 7.4 million were
due to ischaemic heart disease.! Five-year mortality remains
high among patients treated between 1989 and 1993, at around 21%.

Maintaining a healthy body mass index after a myocardial infarc-
tion (MI) is recommended by the American College of Cardiology
and American Heart Association (ACC/AHA).? However, the long-
term effects of a diet aimed at weight loss and the potential effects
of malnutrition after MI are unknown. Areas of burgeoning interest
include the effects different diets may have on mortality and morbidity
among patients who have had an MI and the potential role of omega-3
fatty acid supplementation.

In this article, we review the latest evidence concerning diet and
nutrition after MI, with a focus on the Mediterranean diet and
omega-3 fatty acid supplementation. Finally, we will highlight the
importance of the role of nutrition, diet and weight loss in the context
of an increasing prevalence of obesity, type 2 diabetes and the
metabolic syndrome in the general population, and therefore in the
population who have survived MIL*
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Key points

¢ Cardiovascular disease is the leading cause of death
worldwide.

¢ Modest weight reduction in individuals after myocardial
infarction (MI) reduces all-cause mortality and subsequent
acute cardiovascular events.

¢ High-quality diets reduce all-cause and cardiovascular
mortality after MI.

¢ Health practitioners should focus on educating patients who
have had an Ml on the principles behind weight reduction
and evidence-based quality diets such as the Alternative
Healthy Eating Index 2010 or the Mediterranean diet, rather
than prescriptive dietary plans.

Diet after myocardial infarction

Changes in the lifestyle of people who have survived an M, including
improvements in diet, have been shown to reduce all-cause mortality
by 20 to 35%.°7 Despite patients being educated on the potential
benefits of dietary changes, only 43.4% of patients with coronary
heart disease in high-income countries and 25.8% in low-income
countries were considered to have a healthy post-MI dietary
pattern.®

A recent prospective study among survivors of MI investigated
the association between all-cause and cardiovascular mortality and
both diet quality after MI and the changes to diet before and after
MI.? The prospective cohort included 2258 women registered in the
Nurses” Health Study and 1840 men registered in the Health
Professionals Follow-up Study. Participants were free of cardio-
vascular disease, stroke or cancer and had survived a first MI during
follow up. The median survival time after an initial MI was 8.7 years
for women and 9.0 years for men. There were 682 deaths from all
causes and 336 deaths from a cardiovascular cause among the women,
and 451 and 222, respectively, among the men. Diet quality was
measured using the Alternative Healthy Eating Index 2010 (AHEI
2010; Table), which is based on foods and nutrients that are predictive
of chronic disease risk."

A high score on the AHEI 2010 after MI, indicative of meeting
the criteria for an evidence-based high-quality diet, was associated
with a 24% lower mortality from all causes and 26% lower mortality
from cardiovascular disease, comparing extreme quintiles. Greater
improvement of diet quality from before to after MI was associated
with 30% lower mortality from all causes and 40% lower mortality
from cardiovascular disease. The greatest changes made by MI patients
were reducing saturated and trans fat intakes.’ Relative risk for chronic
disease, particularly for coronary heart disease and diabetes, was
significantly lower for individuals meeting the AHEL 2010 high-
quality diet criteria compared with those who did not (p<0.001)."°
The results of this study highlight the ongoing need for health
practitioners to continue reinforcing the importance of dietary choices
to patients who have had an MI.
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NUTRITION AND DIET AFTER MI CONTINUED

|
Table. Characteristics of an evidence-based
high-quality diet*

Component Recommendations
Vegetables =5 servings/day
Fruit =4 servings/day
Whole grains

Women 75 g/day

Men 90 g/day
Sugar-sweetened beverages 0 servings/day
and fruit juice
Nuts and legumes =1 servings/day
Red/processed meat <1 servings/day

Trans fat =0.5% of energy
Long-chain (n-3) fats 250 mg/day
Polyunsaturated fats =10% of energy
Sodium
Women <1112 mg/day
Men <1612 mg/day
Alcohol
Women 0.5-1.5 standard drinks’/day
Men 0.5-2.0 standard drinks'/day

* Adapted from the Alternative Healthy Eating Index 2010 (AHEI-2010), J Nutr 2012;
142:1009-1018.%° Only the dietary recommendations meeting the criteria for the
maximum score of 10 from the AHEI-2010 have been included.

t113.4 g of wine, 340.2 g of beer, or 42.5 g of spirit.

The optimal dietary pattern for survivors of MI is not well under-
stood. The 2013 ACC/AHA guidelines recommend a diet that empha-
sises intake of vegetables, fruits and whole grains for patients who
would benefit from LDL-cholesterol and blood-pressure lowering.
This should include low-fat dairy products, poultry, fish, legumes,
nontropical vegetable oils and nuts and limited intake of sweets,
sugar-sweetened beverages and red meats. For patients who would
benefit from LDL-cholesterol lowering, calories from saturated fat
should be limited to 5 to 6% of total calories, and calories from
trans-fat should be reduced. Specific recommendations for patients
who would benefit from lowering blood pressure include reducing
sodium intake to no more than 2400 mg per day."" The 2012 European
Society of Cardiology guidelines on cardiovascular disease prevention
(both primary and secondary) make a strong recommendation for
a healthy diet, defined as having the following characteristics: less
than 10% of total energy intake as saturated fatty acids; as little as
possible of trans-unsaturated fatty acids; 30 to 45 g of fibre per day;
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200 g of fruit per day; 200 g of vegetables per day; and fish at least
twice a week, one serving of which should be oily fish."* Of note,
most of these dietary recommendations are based on similar
principles and dietary caloric distribution to both the AHEI-2010
and the Mediterranean diet.

The Mediterranean diet

Like the AHEI-2010, the Mediterranean diet does not single out
specific food items, but rather emphasises an abundance of plant
foods and fresh fruit along with moderate amounts of wine and low
amounts of red meat and salt (Box)."® In addition, the Mediterranean
diet recommends olive oil as the principal source of fat, limited dairy
intake and consumption of moderate amounts of fish and poultry.
Findings from several randomised controlled trials have suggested
that following the Mediterranean diet potentially reduces the risk
of repeat cardiovascular events."***

The Lyon Diet Heart Study among people who had had a first MI
was one of the first randomised dietary secondary-prevention studies
to report mortality benefits associated with a Mediterranean diet."
Over a mean follow-up period of 46 months, a reduction in cardiac
death and nonfatal MI was shown among participants who consumed
aMediterranean-type diet (14 events vs 44 in the prudent Western-type
diet group; p=0.0001). The Mediterranean type diet was supplemented
by a margarine with saturated fatty acid and oleic acid content
comparable to olive oil, and a higher content of alpha-linolenic acid
(akey constituent of walnuts). The protective effect of the Mediterra-
nean dietary pattern was maintained up to four years after a first MI.

In a multicentre randomised controlled trial published in 2013,
among people at high cardiovascular risk, a Mediterranean diet
supplemented with extra-virgin olive oil or nuts reduced the incidence
of major cardiovascular events.' In this trial, 7447 individuals with
high cardiovascular risk were assigned to one of three diets: a Med-
iterranean diet supplemented with extra-virgin olive oil (four or more
tablespoons per day); a Mediterranean diet supplemented with mixed
nuts (three or more serves per week, with a 30 g serve composed of
15 g walnuts, 7.5 g almonds, and 7.5 g hazelnuts); or a control diet
comprising advice to reduce dietary fat. The primary endpoint was
the rate of major cardiovascular events (myocardial infarction, stroke,
death from cardiovascular causes). A primary endpoint event occurred
in 288 participants. There were 109 events among the control group,
96 events among the group assigned to a Mediterranean diet with
extra-virgin olive oil (hazard ratio [HR], 0.70; 95% CI, 0.54-0.92) and
83 events in the group assigned to a Mediterranean diet with nuts
(HR, 0.72;95% CI, 0.54-0.96). On the basis of the interim results and
the foreseen benefits of the Mediterranean diet, the trial was stopped
after a median follow up of 4.8 years.

Despite the growing evidence for an inverse association between
adherence to the Mediterranean diet and cardiovascular risk, it is
important to acknowledge that dietary interventions used in studies
may be difficult to replicate and comply with outside of a research
setting. For example, consuming a minimum of four tablespoons
of olive oil per day is equivalent to almost half a litre per week, which
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may be a significant volume for many people. Further, the compo-
nents and quantities making up the Mediterranean diet for each
study differed, making it difficult to formulate a single diet from the
many evidence-based dietary interventions. However, given the
growing evidence and potential benefits surrounding adherence to
the Mediterranean diet after an MI, patients should receive education
on the general principles of the Mediterranean diet.

Omega-3 fatty acid supplementation

Early trials evaluating the effect of omega-3 fatty acids have reported
benefits for mortality and cardiovascular events.””"* On the basis of
the positive results of these early trials, various clinical guidelines
recommend the use of omega-3 fatty acid supplements to reduce
mortality and cardiovascular risk.”” However, recent larger trials have
reported no benefit of omega-3 fatty acids on cardiovascular
outcomes.”

A recent systematic review and meta-analysis reviewed 20 ran-
domised controlled trials including 62,851 participants.'” Mean
follow-up periods ranged from six months to six years. Daily doses
of eicosapentaenoic acid and docosahexaenoic acid ranged between
464 to 1860 mg and 335 to 1500 mg, respectively, compared with
recommended dietary intakes of 250 to 2000 mg per day for each.
Composition of placebos included corn oil and olive oil. There were
no significant differences between groups for the primary composite
cardiovascular outcome or for total and nonvascular mortality,
coronary events, revascularisation and arrhythmias. Vascular death
was the only outcome for which a significant benefit was detected
(relative risk [RR], 0.86; 95% CI, 0.75-0.99; p=0.03). It may be argued
that trials including patients already on optimal therapy to protect
against cardiovascular risk, such as antihypertensive medications,
statins and antiplatelet agents, may dilute the detectable effect of
taking an omega-3 fatty acid supplement.

Adverse events were more common among trial participants taking
omega-3 fatty acid supplements compared with those taking a placebo
(RR, 1.18;95% CI, 1.02-1.37; p=0.03). Side effects of omega-3 fatty acid
supplements include nausea, diarrhoea, other mild gastrointestinal
disturbances and a theoretical increased risk of bleeding.'**

Given these findings, it appears reasonable for patients with existing
vascular disease who are currently using omega-3 fatty acid supple-
ments to continue to do so, but stronger evidence is required to support
widespread use, particularly among lower-risk patients.

Caffeine after acute Ml

Until recently, it has remained unclear whether caffeine is cardio-
protective in individuals who have already experienced an MI.
Observational studies have suggested that consuming small or
moderate amounts of coffee (six or fewer cups/day) has no adverse
impact on cardiovascular disease risk.*** However, one small
case—control study with 117 cases suggested that heavy coffee
consumption (more than ten cups/day) may be associated with an
increased risk of sudden cardiac arrest in patients with pre-existing
coronary artery disease.”*

.|
General principles of the Mediterranean diet*

Maximise the intake of vegetables, legumes, fruits and
wholegrain cereals

Limit red meat intake, use fish or poultry as substitutes

¢ Use monounsaturated olive oil or rapeseed oil in place of butter
or lard

Limit the intake of processed foods
Limit the intake of dairy products
Minimise the addition of salt to food

If snacks are needed, snack on fruit and unsalted nuts

If alcohol is consumed, two or fewer glasses of red wine per day

is recommended
* Adapted from Public Health Nutr 2011; 14: 2274-2284.*2

A recent meta-analysis of prospective studies examined the
relationship between coffee intake and mortality after ML.» Two
eligible studies identified a total of 3271 participants with a mean
follow-up duration of 3.8 years. Light coffee consumption was defined
asone to two cups per day and heavy consumption as more than two
cups per day. One paper specified a cup volume of 150 ml, whereas
the cup volume was not quantified in the other study. Coffee prepa-
ration and the maximum number of cups per day were not recorded.
Light coffee drinkers were shown to have reduced all-cause mortality
compared with those who did not drink coffee (HR, 0.79; 95% CI,
0.66-0.94; p=0.008). The inverse correlation was more marked among
heavy coffee drinkers compared with noncoffee drinkers (HR, 0.54;
95% CI, 0.45-0.65; p<0.00001). Heavy (>2 cups/day) versus light (1-2
cups/day) coffee drinking was also associated with a reduced mortality
risk (HR, 0.69; 95% CI, 0.58-0.83; p<0.0001). However, in one study
among individuals who drank more than seven cups per day, the
mortality benefit was lost (HR, 1.14; 95% CI, 0.81-1.60). Given that
these results appear to show no deleterious cardiovascular outcomes
and that caffeine may have potential mortality benefits at small to
moderate amounts, patients who have had an MI can be advised that
they may continue to consume caffeine, while being mindful that
these data are limited to two studies and that excessive coffee
consumption may be associated with sudden cardiac arrest.

The changing population and the role of

secondary prevention

The prevalence of obesity has doubled worldwide between 1980 and
2008. Globally, 44% of diabetes and 23% of ischaemic heart disease
are attributable to being overweight or obese.”*

In 2012, the AHA analysed changes in clinical and demographic
characteristics of patients at increased risk for cardiovascular events.*
The retrospective study included data from 138,122 patients requiring
admission for an acute MI between 2003 and 2008. At least one of
five modifiable classic risk factors (hypertension, hyperlipidaemia,
current smoking, diabetes mellitus and obesity) was reported by 93%
of patients, and 69% reported two or more. From 2003 to 2008 among
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NUTRITION AND DIET AFTER MI CONTINUED

the 45,172 patients who had had ST-segment elevation MI, there was

an increased prevalence of:

* obesity, increased from 29.7 to 30.82% (p<0.0001)

e low HDL cholesterol levels (<1.0 mmol/L in men, <1.3 mmol/L
in women), increased significantly from 42.86 to 52.32%
(p<0.0001)

* high LDL cholesterol levels (>2.6 mmol/L), increased from
37.2 t0 39.95% (p<0.0001)

* high triglyceride levels (>1.7 mmol/L), increased from 26.27 to
27.02% (p=0.0004).

The authors suggest that continued increases in the prevalences
of metabolic syndrome components such as obesity and low HDL
cholesterol over the next decade, along with persisting high prevalences
of hypertension and diabetes, may offset the beneficial clinical effects
of decreasing trends in other risk factors and could result in higher
disease burden and post-MI morbidity in MI survivors.

The reversible risk factors comprising the metabolic syndrome,
including elevated waist circumference, elevated triglycerides,
reduced HDL cholesterol, hypertension and elevated fasting glucose,
need to be addressed among MI survivors.”® The mainstays of
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treatment are lifestyle interventions to improve central obesity and
insulin resistance.” The NHMRC obesity management guidelines
recommend weight loss interventions based on caloric restriction
(including reducing portion size and consumption of high energy
foods), increased physical activity and behaviour modification, with
the goal of achieving a 5 to 10% reduction in weight.*

Inastudy of 377 consecutive patients (mean age of 62 + 11 years)
enrolled in a cardiac rehabilitation program and followed for a mean
of 6.4 years, weight loss was a marker of a more favourable long-term
cardiovascular outcome in patients post MI. Patients who lost weight
lost on average 3.6 + 4.1kg, whereas those who did not lose weight
gained on average 1.5 + 1.4kg. The rate of the composite outcome
(total mortality and acute cardiovascular events) was 24% in those
who did lose weight compared with 37% in those who did not lose
weight (p<0.001). The difference remained significant after adjusting
for obesity status, and participants with a baseline body mass index
of 25kg/m?* or more benefited similarly to those with a body mass
index of less than 25 kg/m?*" A focus on weight loss and reducing
metabolic risk factors through quality diet and exercise for patients
who have had an MI may therefore be more important than strict
dietary regimes.

Conclusion

There is substantial evidence for the benefits of even modest weight
reduction in cardiovascular disease, particularly among patients
who have had an M1, in whom overweight and obesity are common;
yet the role of dietary patterns and supplementation in cardiovascular
disease requires further research.

Cardiovascular risk factor management and weight loss through
the combination of exercise and evidence-based high-quality diets
should be emphasised for patients who have had an MI. It is well
recognised that a healthy dietary pattern reduces all-cause and
cardiovascular mortality after MI; however, a large number of people
who have had an MI continue to have low-quality diets. These patients
should be given dietary advice, but the focus should be on educating
them in the principles behind evidence-based quality diets such as
the AHEI-2010 or the Mediterranean diet, rather than prescriptive
dietary plans.

Low to moderate caffeine consumption appears to be safe for
patients who have had an MI. Given the conflicting findings with
regard to omega-3 fatty acid supplementation and the potentially
increased risk of gastrointestinal side-effects with supplementation,
it would be reasonable for patients with existing vascular disease
who are currently taking omega-3 fatty acids to continue to do so,
but stronger evidence is required to support starting therapy among
lower risk patients. CcT
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