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Primary prevention of ischaemic heart disease: populations,
individuals, and health professionals

Rajeev Gupta, David A Wood

Ischaemic heart disease has a multifactorial aetiology and can be prevented from developing in populations
primordially, and in individuals at high risk by primary prevention. The primordial approach focuses on social
determinants of health in populations: political, economic, and social factors, principally unplanned urbanisation,
illiteracy, poverty, and working and living conditions. Implementation of the UN Sustainable Development Goals can
lead to major improvements in cardiovascular health, and adequate health-care financing and universal health care
are important for achieving these goals. Population-level interventions should focus on tobacco control, promotion of
healthy foods (fruits, vegetables, legumes, and nuts), curbing unhealthy foods (saturated fats, trans fats, refined
carbohydrates, excessive salt, and alcohol), promotion of physical activity in everyday living, and control of ambient
and indoor pollution. At the individual level, identification of people at high multifactorial risk and guideline-driven
management of hypertension, LDL cholesterol, and diabetes is required. Strategies to improve adherence to healthy
lifestyles and drug therapies are essential and can be implemented at health system, health care, and patient levels
with use of education, technology, and personalised approaches. Improving quality of medical education with a focus
on ischaemic heart disease prevention for physicians, nurses, allied health workers, and the public is required.

Introduction
Ischaemic heart disease continues to be the most
important cause of premature mortality and a major
cause of disability worldwide."” The decline in ischaemic
heart disease mortality rates in developed countries has
largely been due to addressing political, economic, and
social determinants, control of major cardiovascular risk
factors, and improved acute and chronic care.' Recent
data show that the decline in ischaemic heart disease has
stalled and the incidence is increasing in some high-
income countries.’ This finding is due to re-emergence
of long-standing barriers to prevention such as a lack of
political will, competing financial and commercial
interests, and failing focus on social determinants.*
Primordial prevention is defined as preventing the
onset of disease before there is any evidence of the
condition by addressing the underlying determinants in
populations.® Primary prevention addresses individuals
at high multifactorial risk of developing ischaemic heart
disease. Modelling studies in Europe and the USA have
reported that more than 60% of decline in ischaemic
heart disease mortality in the last century is attributable
to primordial and primary prevention.” An ischaemic
heart disease prevention pyramid highlights the
overlapping importance of political, economic, and social
determinants, health policies and financing, population
and individual-level risk factor control, secondary
prevention, and medical education (figure 1).° In this
Series paper, we highlight strategies that are effective for
primary prevention of ischaemic heart disease, ranging
from population-based to individual interventions. This
topic is important in view of the escalating burden of
ischaemic heart disease, especially in middle-income and
low-income countries.
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Risk factors

Ischaemic heart disease is due to a complex interaction
of political, social, behavioural, physical, biological, and
genetic risk factors (figure 2). Primacy of political and
social factors and the environment in influencing
behavioural, physical, and biological factors is funda-
mental to understanding causation.®” A risk factor is any
attribute, characteristic, or exposure of an individual or
group that increases the likelihood of developing a disease
or injury. Bradford Hill’s criteria to determine causality of
a hypothesised risk factor—ie, strength of association,
consistency, specificity, temporality, biological gradient,
plausibility, coherence, experiment, and analogy—still
hold true.® These criteria are not absolute and causality is
a matter of judgment based on the totality of observational
and experimental evidence. The panel summarises the
major risk factors of ischaemic heart disease.

Political and social determinants

The fundamental strategy to control risk factors of
ischaemic heart disease in populations is primordial pre-
vention.” Social determinants include conditions in which
women and men are born, grow, work, live, and die; and

Search strategy and selection criteria

A search of databases for terms relating to prevention of
ischaemic heart disease returns many thousands of results.
Both authors have been practising preventive cardiology for
many years; thus, instead of a formal search strategy,

we obtained citations from personal databases, recent
reviews, and original articles. This was supplemented by
searches using PubMed and other databases.
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Figure 1: The cardiovascular prevention pyramid
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Figure 2: Determinants of cardiovascular health and disease
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this strategy shapes these conditions so people can lead
flourishing lives.” High-quality universal health care with
population and opportunistic screening identifies at-risk
individuals requiring preventive interventions.” Taken
together, these approaches to prevention influence many
risk factors: tobacco use, unhealthy foods, sedentariness,
obesity, psychosocial stress, and ambient pollution using
multilevel and multidisciplinary approaches."*

Political determinants
Association of better and sustainable social development
with lower ischaemic heart disease burden and mortality

is well known.*” Politics influences social change. A
striking example of politics and ischaemic heart disease
was observed in Russia following the breakdown of the
Soviet Union.” This period led to profound socio-
economic turmoil (eg, decline in gross national product,
deindustrialisation, unemployment, poverty, and social
stress) and resulted in large increases in ischaemic heart
disease mortality.* Restoration of political order in recent
years has reversed this trend. Political focus on social
determinants and adoption of a health-in-all-policies
approach has led to the lowest ischaemic heart disease
prevalence in Scandinavian countries.” By contrast, in
many lower-middle-income and low-income countries,
where there is a poor focus on political and social
determinants of health, ischaemic heart disease burden
is high and increasing.” An important social development
over recent centuries has been democratic industrial-
isation leading to better employment, income, and living
conditions.” Successive waves of industrialisation with
creation of a wealth and knowledge-based economy has
led to better cardiovascular health, because of societal
and individual health empowerment. WHO recommends
this approach to achieve substantial reduction in non-
communicable disease burden and to achieve the UN
Sustainable Development Goals (SDGs).” The American
Heart Association has suggested that future research
should focus on design and evaluation of interventions,
programmes, and policies that address political and
social determinants.”

UN SDGs and ischaemic heart disease prevention

Influencing social determinants of health is not easy,
as the social world is complex and ever-changing.” A
commission on social determinants of health was
established by WHO to support countries in addressing
factors that lead to ill health and health inequities.”
The three overarching recommendations of this com-
mission, also relevant to cardiovascular health, are:
improve daily living conditions; tackle inequitable
distribution of power, money, and resources; and measure
and understand the problem and assess the effect of
action.” The UN has promulgated 17 SDGs to address
multiple social issues,” WHO has added a health
component to each of these goals,” and a Lancet Taskforce
has highlighted the strength of association of SDGs with
non-communicable diseases.” Table 1 shows the potential
applicability of each goal to promote cardiovascular health.
There is need for governments in every country to legislate
policies to promote each of the SDGs. A major focus
should be a health-in-all-policies approach, which entails
prevention through better health-care financing, universal
health care, and urban infrastructure, improvements to
agriculture, transportation, employment, sanitation, and
mother and child nutrition, and reductions in poverty,
illiteracy, smoking and tobacco use, alcohol misuse, and
consumption of unhealthy foods.” Each of the SDGs
addresses upstream social determinants of these factors
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(table 1). Implementation of policies to address these goals
is yet to take root in most countries.”

Universal health care and health financing
Transformation of health-care infrastructure to address
preventive rather than curative health care is important.
Life expectancy at birth is the highest for countries that
have greater public health expenditure per capita and
low in countries with high out-of-pocket expenditure.*
Countries with better health-care systems have lower
ischaemic heart disease mortality despite greater burden
of risk factors.” Countries with a greater universal health-
care coverage have greater health-care service capacity
and access, and have lower smoking and tobacco con-
sumption, blood pressure, lipids, and hyperglycaemia.”
High-quality universal health coverage should focus on
ischaemic heart disease prevention.

Social policies

A number of social policies that influence ischaemic
heart disease and are related to the environment, urban
development, poverty alleviation, and literacy promotion
have been implemented in most developed countries.*
The level of implementation is low in most developing
countries.** The development and implementation
of such policy interventions can lead to substantial
declines in coronary risk factors and accelerate prevention
(table 2). Policies to promote health literacy, reduction of
psychosocial stress, modification of social and cultural
influences on food and physical activity, creation of better
neighbourhood environments, and control of environ-
mental and social stressors are also important.”

Population-level interventions

These interventions shift the Gaussian distribution of
risk factors (body-mass index [BMI], blood pressure,
LDL cholesterol, and glycated haemoglobin) and have
been shown to reduce ischaemic heart disease incidence
in prospective studies.” Population-wide interventions
include curbs on smoking, smokeless tobacco, saturated
fats, trans fats, salt, sugar, and alcohol; and promotion
of healthy diets (including fruits, vegetables, unsaturated
fats, and nuts) and physical activity. The US Healthy
People Initiative provides an example of population-
wide approaches by efforts targeted at communities and
public health systems using a multilevel multifactorial
approach.”

Smoking and tobacco control

The WHO Framework Convention on Tobacco Control
recommends legislating smoke-free environments,
availability of cessation services, adequately sized
warning labels, plain packaging, and mass media
campaigns.” It has been estimated that reduction of
ischaemic heart disease by one-third could be achieved
by doubling the inflation-adjusted cost of cigarettes
through tripling the excise tax on tobacco in many
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Panel: Risk factors of ischaemic heart disease

Social determinants

« Urban and rural infrastructure

+ Social organisation, stress

+ llliteracy

« Early life events, maternal and child health

»  Work environment, unemployment, job stress

» Transportation

+ Social support, cohesion

+ Food, agriculture

+ Unhealthy food promotion

+ Poverty, social exclusion, minorities

+ Social patterning

« Sanitation

« Facilities for physical activity, and beneficial health
behaviours

+ Health-care financing

« Universal health care

Risk factors

+ Ambient (outdoor and indoor) air pollution

+  Smoking and smokeless tobacco

+ Physical inactivity

« Dietary factors (saturated fats, trans fats, refined
carbohydrates, and low fruit and vegetable intake)

+ High saltintake

+ Psychosocial stress, anxiety, and depression

+ Alcohol abuse

+ Elevated blood pressure and hypertension

+ Elevated LDL cholesterol and dyslipidaemia

+ Elevated blood glucose concentration and diabetes

+  Family history

+  Genetic factors

low-income and middle-income countries.”* Studies
have reported steep declines in smoking in regions that
have implemented comprehensive tobacco control
programmes compared with those that have not* A
meta-analysis of 17 studies reported that implementation
of population-wide smoking cessation policies led to a
10% decline (95% CI 6-14) in the incidence of acute
coronary syndromes.” Unfortunately, implementation
of these interventions in most countries is poor and less
than half of the global population is monitored for
tobacco control activities.*

Dietary saturated and trans fats

Guidelines recommend reducing saturated fats and
eliminating trans fats in the diet."” Relationship of
dietary fats to ischaemic heart disease has been exten-
sively evaluated.” Studies show a modest reduction
by decreasing saturated fat, when replaced by a com-
bination of polyunsaturated and monounsaturated fats,
with little or no benefit if saturated fat is replaced by
carbohydrates.** In practice, reducing red meat and
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IHD=ischaemic heart disease. SDG=Sustainable Development Goal.

SDG domain WHO response Relevance to IHD
prevention
SDG1  Nopoverty Prioritising the health needs of the poor Highly relevant
SDG2  Zero hunger Addressing the causes and consequences of all forms of malnutrition Relevant
SDG3  Good health and wellbeing Ensuring healthy lives and promoting wellbeing for all at all ages Highly relevant
SDG4  Quality education Supporting high-quality education for all to improve health and health equity Highly relevant
SDG5  Gender equality Fighting gender inequality including violence against women Low relevance
SDG6  Clean water and sanitation Preventing disease through safe water and sanitation for all Not relevant
SDG7  Affordable and clean energy Promoting sustainable energy for healthy homes and lives Relevant
SDG8  Decentwork and economic growth  Promoting health employment as a driver of inclusive economic growth Relevant
SDG9  Industry, innovation, and Promoting national research and development capacity and manufacturing of Relevant
infrastructure affordable essential medical products
SDG10  Reduced inequalities Ensuring equitable access to health services through universal health coverage based Relevant
on strong primary care
SDG11  Sustainable cities and communities  Fostering healthier cities through urban planning and cleaner air, and saferand more ~ Relevant
active living
SDG12  Responsible consumption and Promoting responsible consumption of medicines to combat antibiotic resistance Low relevance
production (or overmedication)
SDG13  Climate action Protecting health from climate risks and promoting health through low-carbon Relevant
development
SDG14  Life below water Supporting the restoration of fish stocks to improve safe and diversified healthy diets ~ Relevant
SDG15 Lifeonland Promoting health and preventing disease through healthy natural environments Relevant
SDG16  Peace, justice, and strong Empowering strong local institutions to develop, implement, monitor, and account for  Relevant
institutions ambitious SDG responses
SDG17  Partnerships for the goals Mobilising partners to monitor and attain health related SDGs Relevant

Table 1: UN SDGs, WHO response, and IHD primary prevention

Relevance to IHD
prevention

Social and financial policies
Universal right to education Highly relevant
Job and income guarantee schemes Relevant
Maternal and child health care Relevant
Framework convention on tobacco control  Highly relevant

Taxes on cigarettes, tobacco,
and sugar-sweetened beverages

Highly relevant

Bans on trans fats Highly relevant
Health-care policies

Socialised and state-funded health services
(eg, UK NHS)

Universal primary and secondary health care ~ Highly relevant

Highly relevant

Health insurance for below-poverty line Low relevance
population

Drug price control and free medicine supply ~ Relevant
in public health system

IHD=ischaemic heart disease. NHS=National Health Service.

Table 2: Examples of social, financial, and health-care policies in
low-income and lower-middle-income countries and their effect on IHD
prevention

dairy products and increasing intakes of nuts, fish, soy
products, and non-hydrogenated vegetable oils increases
the intake of unsaturated fatty acids with beneficial
effect”* In the Prospective Urban Rural Epidemiology
study,” intake of each type of fat was associated with a

lower risk of all-cause mortality. Saturated fat intake
appeared to be neutral whereas higher intake of
unsaturated fats was associated with lower ischaemic
heart disease events. An American Heart Association
Presidential Advisory concluded that, based on the to-
tality of current evidence, a lower intake of saturated
fat coupled with greater intake of polyunsaturated and
monounsaturated fat is associated with lower ischaemic
heart disease.” Primary prevention guidelines recom-
mend lowering consumption of saturated fat and
replacing it with unsaturated fats, especially polyun-
saturated fats, to prevent ischaemic heart disease.”

Trans fatty acids from partially hydrogenated vegetable
oils have major adverse effects.” A systematic review
reported that policies aimed at reducing trans fats in the
food supply are effective and will reduce the burden of
related disease.® People with low socioeconomic status
are more exposed to trans fats, especially in low-income
and lower-middle-income countries, as foods high in
trans fats are cheaper.” Although all policy approaches
(voluntary self-regulation, mandatory labelling, voluntary
reduction in restaurants, or their combination) lead to a
reduction of dietary trans fats, population-level trans fatty
acid bans are the most effective.”

Refined carbohydrates and sugar

Reviews have reported that high consumption of refined
carbohydrates is associated with greater risk of ischaemic
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heart disease.® A meta-analysis of prospective epidemio-
logical studies observed a dose-response relative risk
for ischaemic heart disease mortality of 1-44 (95% CI
1-25-1-65) per 65 g glucose load, and 1-24 (1-12-1-38)
per 10 glycaemic index increase.” In another meta-
analysis of 432179 participants in eight cohort studies,
it was observed that both high and low carbohydrate
diets were associated with increased ischaemic heart
disease mortality, with minimal risk observed at 50-55%
carbohydrate intake.® WHO has recommended that
not more than 10% of calories should be from added
sugar.” Guidelines recommend a prudent upper limit of
150 calories per day.""* Imposing tax on refined sugars
and sugar-sweetened beverages is an important policy
intervention.®

Sodium (salt) intake

There is incontrovertible evidence that high dietary
sodium is associated with high blood pressure and the
relationship is linear.*” A Cochrane review concluded that
a modest reduction in sodium intake causes a significant
and important fall in blood pressure in both hypertensive
and normotensive individuals.® This review recommended
limiting population-wide sodium intake to less than
1-5 g per day from the recommended 2-2-5 g per day.
Recent observational studies have reported a U-shaped
association of salt intake with all-cause and cardiovascular
mortality.®* Mente and colleagues® reported that, com-
pared with moderate sodium intake (4-5 g per day), a low
sodium intake (=3 g per day) was associated with increased
risk of cardiovascular events. Lowering sodium intake
should be targeted at populations that consume high
sodium diets. Both European and US prevention
guidelines recommend a reduction in sodium intake,
specifying a maximum of 5 g per day, for hypertension
management and ischaemic heart disease prevention.""
A number of policy and community-based interventions
exist for promoting sodium reduction in diets.” Hyseni
and colleagues™ compared population-based approaches
(community diet counselling, media campaigns, nutrition
labelling, and voluntary or mandatory reformulation) and
policy interventions (regulatory, fiscal), and reported that
multi-component population-based interventions were
better.

Food patterns

People eat food and not nutrients, and changes in overall
dietary patterns towards a healthy diet from sustainable
food systems are important. The diet recommended by
the EAT-Lancet Commission consists of a diversity of
plant-based foods, low amounts of animal source foods,
unsaturated rather than saturated fats, and small amounts
of refined grains, highly processed foods, and added
sugars.” A Mediterranean diet is one example of such
a composition and a meta-analysis of observational
studies reported a 10% (95% CI 7-13) risk reduction in
cardiovascular incidence or mortality, and an 8% (6-10)
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reduction in all-cause mortality.* Evidence from ran-
domised trials is available for Dietary Approaches
to Stop Hypertension, French-Mediterranean (Lyon), and
Spanish-Mediterranean diets.”* However, some elements
of these healthy diets might be beyond the reach of
populations in many low-income and lower-middle-
income countries. For example, a 1800 calorie EAT-Lancet
diet would cost 540 international dollars per year in India.”
Studies of low-cost substitute diets are needed.

Alcohol

Harmful use of alcohol is associated with cardiovascular
diseases (hypertension, heart failure, stroke), cancer,
liver disease, injuries, and mental health problems.”
Policy interventions for curbing harmful use are leader-
ship commitment, awareness promotion, marketing
restrictions, pricing, addressing informal and illicit
production, and continuous surveillance.” Enactment of
alcohol control policies is variable across countries and
better implementation and monitoring is needed. Despite
strong evidence of harm, most guidelines of alcohol
control are ambiguous in this regard and should be
strengthened.""

Physical activity

Systematic reviews and meta-analyses have shown a
dose-response relationship between sedentariness and
premature mortality.®* Physical activity levels remain
low worldwide.® Hindrances are dominance of motor-
ised vehicles, inadequate number of sidewalks, cycle
lanes, and paths, poor street connectivity and street
lighting, neighbourhood safety, and poor access to open
spaces, parks, and trails.” Population interventions to
improve physical activity need to address the built
environment so people can safely enjoy all forms of
physical activity.*

Ambient air pollution

Outdoor and indoor air pollution have emerged as
important risk factors.” The Lancet Commission on
pollution and health estimated that 9-0 million deaths
are directly attributable to environmental pollution,
4-2 million to ambient air pollution, and 2-9 million to
the household.® More than 50% of these deaths are due
to cardiovascular diseases.” Although the relative risk of
ambient particulate matter with a diameter of less than
2.5 pm is small (1-025, 95% CI 1-015-1-036), the
magnitude is high as more than 90% of people are
exposed.” A number of interventions are available
to reduce exposure to air pollution (appendix p 1).
Government policies are important to shift to clean fuels
(public and household), emission trading programmes,
transportation reforms, reduction in traffic emissions,
urban landscape reform, and redirection of science and
funding.*®*¥ Other interventions include use of face masks
and air purifiers, reduction of in-house exposure to
outdoor air pollution, home ventilation to eliminate

See Online for appendix
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kitchen pollution, and reduction in traffic exposure time.”
Legal enforcement backed by technology, targets, and
timelines is important but is suboptimal in many large
countries, such as India, where harms from pollution are

the highest.®

Multifactorial population-wide interventions
Systematic reviews of multifactorial interventions have
shown major benefits in reducing risks with only small-
to-moderate effects on reducing mortality.” A Cochrane
review of multifactorial intervention in low-income
and middle-income countries concluded that because
of inadequate data there is inconclusive evidence of
effectiveness.” Larger studies with longer follow-up are
required.

High-risk clinic-level interventions

Risk assessment

Screening identifies individuals at high absolute risk
based on a multifactorial risk assessment. The level of
absolute risk requiring intervention varies between
countries and depends on capacity of the health services
to deliver effective care.” Guidelines recommend absolute
risk assessment to guide intensity of interventions.""
Differences exist in methods of risk assessment between
clinical guidelines issued by different regions, countries,
and organisations (appendix p 2).*”* Specialised risk
prediction models are necessary because risk assessment
tools developed for one population might be inaccurate
when applied to another.” Clinical tools (eg, SCORE,
Framingham) are widely used in Europe and the USA.""

2016 European Society of Cardiology guidelines

2019 American College of Cardiology and American Heart Association guidelines

Smoking and
tobacco use

Healthy diet

Dietary fats

Dietary sodium
(salt)

Dietary potassium

Physical activity

Psychosocial
interventions

Obesity

Hypertension*®

No exposure to tobacco in any form; it is recommended to identify smokers and
provide repeated advice on stopping with offers to help, by the use of follow-up
support, nicotine replacement therapies, varenicline, and bupropion individually
or in combination; to stop all smoking of tobacco or herbal products, as this is
strongly and independently causal; and to avoid passive smoking

A healthy diet is recommended as a cornerstone of cardiovascular prevention,
with a focus on wholegrain products, vegetables, fruit, and oily fish;

30 g unsalted nuts, >200 g fruits, and >200 g vegetables are recommended per
day

Diet should be low in saturated fat; saturated fatty acids should account for
<10% of total energy intake, through replacement with polyunsaturated fats;
transunsaturated fatty acids should be avoided, with preferably no intake from
processed food and <1% of total energy intake from natural origins

<2000 mg per day

Consume fruits and vegetables high in potassium

At least 150 min per week of moderate aerobic physical activity (30 min for

5 days per week) or 75 min a week of vigorous aerobic activity (15 min for

5 days per week) or a combination thereof; for additional benefit in healthy
adults, a gradual increase in activity to 300 min a week of moderate intensity
or 150 min a week of vigorous intensity, or an equivalent combination thereof;
this is recommended in all low-risk individuals without any assessment

Multimodal behavioural interventions, integrating health education,

physical exercise, and psychological therapy, for psychosocial risk factors and
coping with illness

It is recommended that individuals with healthy bodyweight maintain it; and
that people who are overweight or obese achieve a healthy bodyweight (or aim
for a reduction in weight) to reduce blood pressure, dyslipidaemia, diabetes,
and vascular disease

Hypertension is defined by office blood pressure of 140/90 mm Hg,
ambulatory blood pressure of 2130/80 mm Hg, or home blood pressure of
>135/85 mm Hg; important to screen every individual for hypertension
(opportunistic screening) and diagnosis confirmed using out-of-office blood
pressure measurement; blood pressure control targets of <140/90 mm Hg as
initial target and <130/80 mm Hg in all high-risk categories; lifestyle
interventions are important; initiate hypertension treatment with two drugs in
most people with a single-pill combination; simplified drug treatment
algorithm with a combination of angiotensin converting enzyme inhibitor,
an angiotensin receptor blocker, calcium channel blocker, or diuretic at initial
step; B-blockers used when special indication exists

All adults should be assessed at every health-care visit for tobacco use and their tobacco
use status recorded to facilitate tobacco cessation; to achieve tobacco abstinence,

all adults who use tobacco should be firmly advised to quit; in adults who use tobacco,

a combination of behavioural interventions plus pharmacotherapy is recommended to
maximise quitting, and tobacco abstinence is recommended to reduce risk

A diet emphasising intake of vegetables, fruits, legumes, nuts, whole grains, and fish is
recommended to decrease risk factors

Replacement of saturated fat with dietary monounsaturated and polyunsaturated fats
can be beneficial; intake of trans fats should be avoided

Optimal goal of <1500 mg per day; aim for 1000 mg per day reduction in most adults

Aim for 3500-5000 mg per day, preferably by consumption of a diet high in potassium

Adults should be routinely counselled in health-care visits to optimise a physically active
lifestyle; adults should engage in 2150 min per week of accumulated moderate-intensity
or 275 min per week of vigorous-intensity aerobic physical activity (or an equivalent
combination of moderate and vigorous activity)

Important for increasing adherence to therapies

Inindividuals who are overweight or obese, weight loss is recommended to improve the
risk factor profile; counselling and comprehensive lifestyle interventions, including
calorie restriction, are recommended for achieving and maintaining weight loss in
adults who are overweight or obese; calculating body-mass index is recommended
annually or more frequently to identify adults who are overweight or obese for weight
loss; it is reasonable to measure waist circumference to identify those at higher
cardiometabolic risk

Hypertension is defined by average blood pressure of 2130/80 mm Hg, with blood pressure
measured at multiple occasions; in adults with hypertension, including those requiring
antihypertensive medications, non-pharmacological interventions are recommended to
reduce blood pressure—these include weight loss, heart-healthy dietary pattern, sodium
reduction, potassium supplementation, increased physical activity with a structured
exercise programme, and limited alcohol consumption; in adults with an estimated 10-year
risk of 210% and average systolic blood pressure of 2130 mm Hg or average diastolic blood
pressure of 280 mm Hg, use of blood pressure-lowering medications is recommended for
primary prevention; in adults with confirmed hypertension and a 10-year event risk

of 210%, chronic kidney disease, or diabetes, a blood pressure target of <130/80 mm Hg is
recommended; in adults with an estimated 10-year atherosclerotic cardiovascular disease
risk of <10% and systolic blood pressure of 2140 mm Hg or diastolic blood pressure

of 290 mm Hg, initiation and use of blood pressure-lowering medication is recommended

(Table 3 continues on next page)
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2016 European guidelines

2019 American College of Cardiology and American Heart Association guidelines

LDL cholesterol

Triglycerides

HDL cholesterol

(Continued from previous page)

In very-high-risk patients the target is <1-8 mmol/L, or a reduction of at least
50% if the baseline is between 1-8 mmol/L and 3-5 mmol/L; in high-risk
patients the target is <2-6 mmol/L or a reduction of at least 50% if the baseline
is between 2-:6 mmol/L and 5-1 mmol/L; in low-to-moderate-risk patients the
target is <3-0 mmol/L

No target but <1.7 mmol/L indicates lower risk and higher concentrations
indicate a need to look for other risk factors

No target but >1:0 mmol/L in men and >1-2 mmol/L in women indicate lower
risk for ischaemic heart disease

In intermediate-risk (27-5% to <20% 10-year risk) patients, statin therapy reduces risk of
ischaemic heart disease, and in the context of a risk discussion, a moderate-intensity
statin should be recommended; in intermediate-risk patients, LDL concentrations should
be reduced by =30%; for optimal risk reduction, especially in patients at high risk

(220% 10-year risk), concentrations should be reduced by =50%; in adults aged

40-75 years with diabetes, regardless of estimated 10-year risk, moderate-intensity
statin therapy is indicated; in patients aged 20-75 years with an LDL concentration of
=4-9 mmol/L or higher, maximally tolerated statin therapy is recommended; in adults
with diabetes who have multiple risk factors, it is reasonable to prescribe high-intensity
statin therapy with the aim to reduce LDL concentrations by 250%

No definite recommendation
No definite recommendation

For all adults with diabetes, a tailored nutrition plan focusing on a heart-healthy dietary
pattern is recommended; adults should do at least 150 min per week of
moderate-intensity physical activity or 75 min of vigorous-intensity physical activity;
reasonable to initiate metformin as first-line therapy along with lifestyle therapies to

ischaemic heart disease

Diabetes HbA,. <7% (<53 mmol/mol); a target HbA,, of <6-5% (<48 mmol/mol) should
be considered at diagnosis or early in the course of type 2 diabetes; lifestyle
changes including smoking cessation, healthy diet, aerobic physical activity,
and strength training are recommended

Aspirin Anti-platelet drug therapy is not recommended in individuals without

improve glycaemic control and reduce risk

primary prevention

HbA, =glycated haemoglobin. *2018 European hypertension guidelines have been used for blood pressure management.*

Low-dose aspirin (75-100 mg orally per day) should not be administered routinely for

Association®

Table 3: Risk factor control targets and interventions (class | or IIA recommendations) by the European Society of Cardiology* and the American College of Cardiology and American Heart

Only two risk assessment tools, WHO and GLOBORISK-2,
have region-specific charts.*” INTERHEART risk score
has been validated in different regions and populations.”
Other strategies are vascular imaging-based tools
and polygenic risk scores”™ Combination of clinical,
imaging, and gene-based risk score using artificial
intelligence algorithms could be important but need
validation.®

Following risk assessment, shared decision making
involving the clinician and patient regarding benefits
of treatments, adverse effects, drug-to-drug interactions,
and individual preferences is important.” This process
individualises the therapeutic approach for a specific
patient and varies according to the level of risk and
presence of risk enhancers." Although a systematic
approach to total risk estimation results in better risk
factor control for individuals, there is insufficient
randomised controlled trial data to demonstrate better
clinical outcomes.”

Risk factor control

Overarching recommendations for risk factor control
include utilisation of multidisciplinary team-based
care, shared decision making, and focus on individual
social determinants. Guidelines recommend that all
adults at high risk should be assessed for psychosocial
stressors and provided with counselling.” Health
literacy should be assessed to maximise effectiveness.”
Recommended targets and strategies for control of
various risk factors by European" and US" guidelines
are shown in table 3.
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Smoking and tobacco control

A number of individual factors are associated with
smoking initiation and continuance—eg, interpersonal
influences, social support, age, sex, beliefs, and genetics.
In adults who use tobacco, assistance and arrangement
for individualised and group counselling are recom-
mended.” A number of medications are available for
smoking cessation including nicotine patch, nicotine
gum, nicotine inhaler, nicotine nasal spray, varenicline,
and bupropion.®

Nutrition and dietary counselling

The EAT-Lancet Commission has advocated a healthy
diet from sustainable food systems.” This diet is high
in whole grains, vegetables, fruits, dairy foods, legumes,
and nuts, and low in tubers, starchy vegetables, animal
sources of proteins, and added fats and sugars.
Drivers of poor diet quality are lack of knowledge, lack
of availability, price of healthy food, time scarcity, social
and cultural norms, marketing and branding, and
taste and flavour.* These barriers can be overcome by
better education from health-care providers, especially
nutritionists and dieticians, focused on individual
behaviour change.

Physical activity promotion

Guidelines recommend at least 150 min per week of
moderate intensity aerobic physical activity, 30 min per
day for 5 days per week, or 75 min per week of high
intensity activity.""” It is important that physical activity
education is disseminated at outpatient clinics and
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endorsed by health organisations, as well as to identify
physical activity barriers and develop self-regulatory
skills for lifelong adherence. Self-goal setting, self-
monitoring (wearable devices or mobile apps), feedback
about progress, evaluation of activity levels, and fresh
goal settings are important.®

Psychosocial stress management
European guidelines emphasise psychosocial risk factor
assessment using clinical interview for identification of
possible barriers to lifestyle change or adherence to
medication. Workplaces are using wellbeing-focused
interventions to promote health.”

Overweight and obesity

Counselling for weight loss should include assessment
and control for psychosocial stressors, sleep hygiene, and
individualised barriers.® Bodyweight reduction leads to
beneficial changes in intermediate risk factors but there
is insufficient evidence of benefit for ischaemic heart
disease prevention in controlled trials. A number of
pharmacological agents have been used in obesity
management but are not widely used because of the lack
of effectiveness.” Bariatric surgery has emerged as an
option for treatment of morbidly obesity and a meta-
analysis reported a reduced risk of cardiovascular events
and mortality.”

Hypertension management

Prevention and control of hypertension can be achieved
through population-based and targeted strategies.” In
most countries, hypertension treatment and control rates
are suboptimal.” Targeted strategy involves interventions
to increase awareness, treatment, and control among
individuals. Having a usual source of care, minimising
therapeutic inertia, and optimising adherence are asso-
ciated with better blood pressure control.” A collaborative
partnership is needed among the patient, provider,
and health system, which incorporates a multilevel
approach for control of hypertension.” Such approaches
are recommended in recent hypertension guidelines.®®

LDL cholesterol management

Targets for ideal LDL cholesterol for ischaemic heart
disease primary prevention in individuals of high, inter-
mediate, and low risk are shown in table 3. Dietary
interventions and drugs such as statins are the mainstay
of treatment. Recent reviews have highlighted the
importance of these drugs in primary prevention.”” Non-
statin lipid lowering drugs can be prescribed in statin-
intolerant patients or statin non-responders according to
recent guidelines.”

Diabetes management

Table 3 shows the guidance on blood pressure and lipid
control in diabetes to reduce cardiovascular risk in primary
prevention." Control of hyperglycaemia has not been

shown to prevent ischaemic heart disease.” The so-called
legacy effect is debatable.”"™ Benefits of new drug classes,
such as sodium-glucose cotransporter-2 inhibitors and
glucagon-like peptide receptor agonists, have been
reported in secondary prevention but not in primary
prevention.”'”

Aspirin

Recent clinical trials have shown no benefit of aspirin in
primary prevention.” Data from these trials, combined
with overall data, does not support its use in any category
of patients for primary prevention.™

Adherence, patient empowerment, and
personalised medicine

Adherence

Primary prevention involves lifelong adherence to a
healthy lifestyle and drug therapies. Studies have
reported that in chronic diseases only 50% of patients
are adherent to therapies at 12 months and just
20% take medications in the appropriate dose.” Several
barriers and facilitators to adherence exist (appendix
p 3). Outcomes of interventions to promote adherence
are limited. Some evidence suggests that technology-
based (combination of pills, polypills, and e-messaging),
pharmacist-level, and health worker-based interventions
are useful.” However, long-term effectiveness outcomes
require more evidence.

Patient empowerment

An important factor that promotes adherence in ischaemic
heart disease primary prevention is self‘management
of risk.™ Individual empowerment and motivation is
crucial and leads to substantial behaviour change."” The
basic self-care activities important in ischaemic heart
disease prevention are captured by the American Heart
Association’s  Life’s Simple-7 slogan, which focuses
on smoking cessation, physical activity, healthy diet, and
maintaining normal BMI, cholesterol, blood pressure,
and fasting blood glucose concentration.”® Technology-
based strategies to promote adherence to healthy lifestyles
and drugs are available, and given the universality of
smartphone devices the potential for a personalised
approach is enormous.""

Personalised and genomic medicine

For centuries, physicians have been practicing per-
sonalised medicine by listening to and talking with
patients, undertaking a careful physical examination,
appropriate investigations, and then reaching a diagnosis
and prescribing. The US National Cancer Institute
defines it as a form of medicine that uses information
about an individual's genes, proteins, and environment
to prevent, diagnose, and treat disease." Improved
predictive ability of phenotypic and polygenic risk scores
has been documented in recent studies," but this finding
needs to be matched by evidence from randomised
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trials that such interventions will reduce the risk of
ischaemic heart disease and lead to a healthier life.

Medical education

WHO recommends that physicians should be adequately
trained to understand the health needs of people and
develop systems for prevention, as well as providing
high-quality care for the sick.” An action plan for
reviewing the medical curriculum to include prevention,
along with innovative teaching methods, should be
implemented globally. Stakeholders such as govern-
ments, medical councils, medical associations, and
national and regional networks must all take action in
improving teaching of prevention in medical schools.™
Change is especially important in large countries such
as China and India, which have the largest ischaemic
heart disease burden.” Better physician education and
enhancing interdisciplinary care delivery can massively
reduce the health and economic burden from ischaemic
heart disease.

Training of nurses, allied health professionals, and
other health workers in all aspects of preventive medicine
should be promoted."" Nurses have an important role
for assessment and management of unhealthy lifestyles,
hypertension, lipids, and diabetes, especially in middle-
income and low-income countries.””™ Task sharing
with pharmacists for hypertension management has
substantially improved adherence to lifestyles and medi-
cations.”™" Education of community health workers for
prevention is important.” In low-income and middle-
income countries, where physician shortage is wide-
spread, task sharing with health workers in public
education, lifestyle improvement, and medication adher-
ence can lead to better control of risk factors.”>** Health
education for the general public for adoption of healthy
lifestyles starting in schools and continuing over the life-
course is important for primary prevention.”'> %

Conclusions

Sustainable political, economic, and social policies are
central to cardiovascular health. Interventions are best
delivered by a health-in-all-policies approach working
cross-sectorally within governments. The primordial
strategy addresses social determinants of health: illit-
eracy, poverty, urbanisation, agriculture and pollution,
elimination of tobacco, providing heart-healthy foods,
discouraging unhealthy foods, and promoting physical
activity. Individuals at high risk should be identified
through screening and targeted using interventions
tailored to their needs and delivered through an
interdisciplinary team drawing on expertise of nurses,
dieticians, physiotherapists, pharmacists, and other
health workers. Personal empowerment through edu-
cation and technology-based strategies could further
reduce the risk of ischaemic heart disease. To prevent is
better than to cure, and to wait until people develop
ischaemic heart disease is too late for too many.

www.thelancet.com Vol 394 August 24,2019

Contributors

RG developed the theme of the article, created subheadings, obtained
references from online medical and personal databases, and wrote the
first draft. All the subsequent drafts were written jointly with DAW.
RG and DAW have seen the final manuscript and agree to its contents
and submission.

Declaration of interests
We declare no competing interests.

References

1 Gaziano TA, Prabhakaran D, Gaziano JM. Global burden of
cardiovascular disease. In: Zipes D, Libby P, Bonow RO, Mann DL,
Tomaselli GF, eds. Braunwald’s heart disease: a textbook of
cardiovascular medicine, 11th edn. New York: Elsevier, 2019: 1-18.

2 Roth GA, Johnson C, Abajobir A, et al. Global, regional,
and national cardiovascular disease prevalence, mortality,
and disability-adjusted life-years for 10 causes of cardiovascular
mortality, 1990 to 2015: a systematic analysis for the Global Burden
of Disease Study. ] Am Coll Cardiol 2017; 70: 1-25.

3 Benjamin EJ, Virani SS, Callaway CW, et al. Heart disease and
stroke statistics—2018 update: a report from the American Heart
Association. Circulation 2018; 137: e67-492.

4 Galea S. Promoting prevention. In: Healthier: fifty thoughts on the
foundations of population health. New York: Oxford University
Press, 2018: 231-34.

5  Weintraub WS, Daniels SR, Burde LE, et al. Value of primordial and
primary prevention for cardiovascular disease: a policy statement
from the American Heart Association. Circulation 2011; 124: 967-90.

6  Gupta R, Deedwania PC. Interventions for cardiovascular disease
prevention. Cardiol Clin 2011; 29: 15-34.

7 Ridker PM, Libby P, Buring JE. Risk markers and the primary
prevention of cardiovascular disease. In: Zipes D, Libby P,

Bonow RO, Mann DL, Tomaselli GF, eds. Braunwald’s heart
disease: a textbook of cardiovascular medicine, 11th edn. New York:
Elsevier, 2019: 876-909.

8  Lucas RM, McMichael AJ. Association or causation: evaluating
links between “environment and disease”. Bull World Health Organ
2005; 83:792-95.

9  Marmot M. Fair society healthy lives. In: The health gap:
the challenge of an unequal world. London: Bloomsbury
Publishing, 2015: 77-110.

10  Vanuzzo D, Giampoli S. Primary prevention: principles and
practice. In: Gielen S, de Becker G, Piepoli MF, Wood D. eds.

The ESC textbook of preventive cardiology. Oxford: Oxford
University Press, 2015: 77-89.

11 Piepoli MF, Hoes AW, Agewall S, et al. 2016 European Guidelines
on cardiovascular disease prevention in clinical practice: the Sixth
Joint Task Force of the European Society of Cardiology and other
societies on cardiovascular disease prevention in clinical practice
(constituted by representatives of 10 societies and by invited experts)
developed with the special contribution of the European Association
for Cardiovascular Prevention and Rehabilitation (EACPR).

Eur Heart ] 2016; 37: 2315-81.

12 Arnett DK, Blumenthal RS, Albert MA, et al. 2019 ACC/AHA
guideline on the primary prevention of cardiovascular disease.
Circulation 2019; published online March 17
DOI:10.1161/CIR.0000000000000678.

13 GBD 2017 Causes of Death Collaborators. Global, regional,
and national age-sex-specific mortality for 282 causes of death in
195 countries and territories, 1980-2017: a systematic analysis for
the Global Burden of Disease Study 2017. Lancet 2018;

392: 1736-88.

14 GBD 2016 Russia Collaborators. The burden of disease in Russia
from 1980 to 2016: a systematic analysis for the Global Burden of
Disease Study 2016. Lancet 2018; 392: 1138—46.

15 WHO. Health in all policies: Helsinki declaration. Framework for
country action. Geneva: World Health Organization, 2014.

16 Deaton A. From prehistory to 1945. In: The great escape:
health, wealth, and the origins of inequity. Princeton: Princeton
University Press, 2013: 59-100.

17 UN. Transforming our world. The 2030 agenda for sustainable
development. 2015. https://sustainabledevelopment.un.org/
content/documents/21252030%20Agenda%20for%20
Sustainable%20Development%20web.pdf (accessed June 14, 2019).

693



Series

694

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

41

42

Havranek EP, Mujahid MS, Barr DA, et al. Social determinants of
risk and outcomes for cardiovascular disease: a scientific statement
from the American Heart Association. Circulation 2015; 132: 873-98.
Marmot M, Wilkinson RG. Introduction. In: Social determinants of
health. New York: Oxford University Press, 1999: 1-16.

Marmot M, Friel S, Bell R, Houwling TA, Taylor S, Commission on
Social Determinants of Health. Closing the gap in a generation:
health equity through action on the social determinants of health.
Lancet 2008; 372: 1661-69.

WHO. Background document towards a global action plan for
healthy lives and well-being for all: shared SDG priorities and areas
of work. Geneva: World Health Organization, 2018. https://www.
who.int/sdg/global-action-plan/GAP_mapping_doc.pdf (accessed
June 14, 2019).

Nugent R, Bertram MY, Jan S, et al. Investing in non-communicable
disease prevention and management to advance the Sustainable
Development Goals. Lancet 2018; 391: 2029-35.

Marmot M, Bell R. Social determinants and non-communicable
diseases: time for integrated action. BMJ 2019; 351: 1251.

Yusuf'S, Rangarajan S, Teo K, et al. Cardiovascular risk and events
in 17 low-, middle- and high-income countries. N Engl ] Med 2014;
371: 818-27.

Hogan DR, Stevens GA, Hosseinpoor AR, Boerma T.

Monitoring universal health coverage within the Sustainable
Development Goals: development and baseline data for an

index of essential health services. Lancet Glob Health 2018;

6: €152-68.

Kumar AK, Chen LC, Choudhury M, et al. Financing health care for
all: challenges and opportunities. Lancet 2011; 377: 668-79.

Rose G. Strategy of preventive medicine. Oxford: Oxford University
Press, 1992.

Pahigiannis K, Thompson-Paul AM, Barfield W, et al.

Progress towards improved cardiovascular health in the

United States. Circulation 2019; 139: 1957-73.

Jha P, Peto R. Global effects of smoking, of quitting, and of taxing
tobacco. N Engl | Med 2014; 370: 60-68.

WHO. WHO report on global tobacco epidemic 2017: monitoring
tobacco use and prevention policies. Geneva: World Health
Organization, 2017.

Mackay DF, Irfan MO, Haw S, Pell JP. Meta-analysis of the effect of
comprehensive smoke-free legislation on acute coronary events.
Heart 2010; 96: 1525-30.

Willet WC. Dietary fats and coronary heart disease. | Intern Med
2012; 272: 13-24.

Temple NJ. Fat, sugar, whole grains and heart disease: 50 years of
confusion. Nutrients 2018; 10: 39.

Mozaffarian D. Dietary and policy priorities for cardiovascular
disease, diabetes and obesity: a comprehensive review. Circulation
2016; 133: 187-225.

Dehghan M, Mente A, Zhang X, et al. Associations of fats and
carbohydrate intake with cardiovascular disease and mortality in

18 countries from five continents (PURE): a prospective cohort
study. Lancet 2017; 390: 2050-62.

Sacks FM, Lichtenstein AH, Wu JHY, et al. Dietary fats and
cardiovascular disease: a Presidential Advisory from the American
Heart Association. Circulation 2017; 136: e1-23.

Mozaffarian D, Katan MB, Ascherio A, Stampfer MJ, Willet WC.
Trans fatty acids and cardiovascular disease. N Engl | Med 2006;
354:1601-13.

Downs SM, Thow AM, Leeder SR. The effectiveness of policies for
reducing dietary trans fat: a systematic review of the evidence.

Bull World Health Organ 2013; 91: 262-69.

Gulati S, Misra A, Sharma M. Dietary fats and oils in India.

Curr Diabetes Rev 2017; 13: 438—43.

Erickson J, Sadeghirad S, Lytvyn L, Slavin J, Johnston BC.

The scientific basis of guideline recommendations on sugar intake:
a systematic review. Ann Intern Med. 2017; 166: 257-67.

Livessey G, Livessey H. Coronary heart disease and dietary
carbohydrate, glycemic index and glycemic load: dose-response
meta-analysis of prospective cohort studies.

Mayo Clin Proc Innov Qual Outcomes 2019; 3: 52-69.

Siedelmann SB, Claggett B, Cheng S, et al. Dietary carbohydrate
intake and mortality: a prospective cohort study and meta-analysis.
Lancet Public Health 2018; 3: e419-28.

43

45

47

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

WHO. Sugars intake for adults and children: guideline.

Geneva: World Health Organization, 2015.

Johnson RK, Appel L], Brands M, et al. Dietary sugars intake and
cardiovascular health: a scientific statement from the American
Heart Association. Circulation 2009; 120: 1011-20.

Sugar, Tobacco, and Alcohol Taxes Group. Sugar, tobacco and
alcohol taxes to achieve SDGs. Lancet 2018; 391: 2400-01.

Aaron KJ, Sanders PW. Role of dietary salt and potassium intake in
cardiovascular health and disease: a review of the evidence.

Mayo Clin Proc 2013; 88: 987-95.

Mozaffarian D, Fahimi S, Singh GM, et al. Global sodium
consumption and death from cardiovascular causes. N Engl ] Med
2014; 371: 624-34.

He FJ, Li ], MacGregor GM. Effect of longer term modest salt
reduction on blood pressure: Cochrane systematic review and
meta-analysis of randomized trials. BM] 2013; 346: f1325.
O’Donnell M, Mente A, Rangarajan S, et al. Urinary sodium and
potassium excretion, mortality, and cardiovascular events.

N Engl ] Med 2014; 371: 612-23.

Mente A, O’'Donnell M, Rangarajan S, et al. Associations of urinary
sodium excretion with cardiovascular events in individuals with and
without hypertension: a pooled analysis of data from four studies.
Lancet 2016; 388: 465-75.

Christoforou A, Trieu K, Land MA, Bolam B, Webster J.

State-level and community-level salt reduction initiatives:

a systematic review of global programmes and their impact.

J Epidemiol Comm Health 2016; 70: 1140-50.

Hyseni L, Elliot-Green A, Lloyd-Williams F, et al. Systematic review
of dietary salt reduction policies: evidence for an effectiveness
hierarchy? PLoS One 2017; 12: €0177535.

Willet W, Rockstrom ], Loken B, et al. Food in the Anthropocene:
the EAT-Lancet Commission on healthy diets from sustainable food
systems. Lancet 2019; 393: 447-92.

Rees K, Takeda A, Martin N, et al. Mediterranean-style diet for the
primary and secondary prevention of cardiovascular disease.
Cochrane Database Syst Rev 2019; 3: CD009825.

Salehi-Abargouei A, Maghsoudi Z, Shirani F, Azadbakht L.

Effects of Dietary Approaches to Stop Hypertension (DASH)-style
diet on fatal and nonfatal cardiovascular disease incidence:

a systematic review and meta-analysis on observational prospective
studies. Nutrition 2013; 29: 611-18.

De Lorgeril M, Salen P, Martin JL, Monjaud I, Delaye ], Mamelle N.
Mediterranean diet, traditional risk factors, and the rate of
cardiovascular complications after myocardial infarction: final report
of the Lyon Diet Heart Study. Circulation 1999; 99: 779-85.

Estruch R, Ros E, Salas-Salvadé J, et al. Primary prevention of
cardiovascular disease with a Mediterranean diet supplemented
with extra-virgin olive oil or nuts. N Engl ] Med 2018; 378: e34.
Gupta R, Bharati S. Healthy diet from sustainable food systems is
not affordable in India: rejoinder to the Lancet Commission.
RUHS ] Health Sci 2019; 4: 3—4.

WHO. Global status report on alcohol and health 2018.

Geneva: World Health Organization, 2018.

Kohl HW, Craig CL, Lambert EV, et al. The pandemic of physical
inactivity: global action for public health. Lancet 2012;

380: 294-305.

Warburton DER, Brendin SSD. Health benefits of physical activity:
a systematic review of current systematic reviews. Curr Opin Cardiol
2017; 32: 541-56.

Lear SA, Hu W, Rangarajan S, et al. The effect of physical activity on
mortality and cardiovascular disease in 130000 people from

17 high-income, middle-income, and low-income countries:

the PURE study. Lancet 2017; 390: 2643-54.

WHO. Global recommendations on physical activity for health.
Geneva: World Health Organization, 2011.

Yun L, Ori EM, Lee Y, Sivak A, Berry TR. A systematic review of
community-wide media physical activity campaigns: an update
from 2010. ] Phys Act Health 2017; 14: 552-70.

GBD 2017 Risk Factor Collaborators. Global, regional,

and national comparative risk assessment of 84 behavioural,
environmental and occupational, and metabolic risks or clusters
of risks for 195 countries and territories, 1990-2017: a systematic
analysis for the Global Burden of Disease Study 2017. Lancet 2018;
392:1923-94.

www.thelancet.com Vol 394 August 24,2019



Series

66

67

68

69

70

71

72

73

74

75

76

78

79

80

81

82

83

84

85

86

87

88

89

Landrigan PJ, Fuller R, Acosta NJR, et al. The Lancet Commission
on pollution and health. Lancet 2018; 391: 462-512.

Rajagopalan S, Al-Kindi SG, Brook RD. Air pollution and
cardiovascular disease. ] Am Coll Cardiol 2018; 72: 2054-70.
Mustafic H, Jabre P, Caussin C, et al. Main air pollution and
myocardial infarction: a systematic review and meta-analysis.
JAMA 2012; 307: 713-21.

India State-Level Disease Burden Initiative Air Pollution
Collaborators. The impact of air pollution on deaths, disease burden,
and life expectancy across the states of India: the Global Burden of
Disease Study 2017 Lancet Planet Health 2019; 3: e26-39.

Alageel S, Gulliford MC, McDermott L, Wright AJ. Multiple health
behavior change interventions for primary prevention of
cardiovascular disease in primary care: a systematic review and
meta-analysis. BM] Open 2017; 7: €015375.

Uthman OA, Hartley L, Rees K, Taylor F, Ebrahim S, Clarke A.
Multiple risk factor interventions for primary prevention of
cardiovascular disease in low- and middle-income countries.
Cochrane Database Syst Rev 2015; 8: CD011163.

Karmali KN, Persell SD, Perel P, Lloyd-Jones DM, Berendsen MA,
Huffman M. Risk scoring for the primary prevention of
cardiovascular disease. Cochrane Database Syst Rev 2017; 3: CD006887.
Chopra HK, Gupta R. Coronary risk assessment and risk
stratification in India. In: Deb PK, ed. CSI textbook of cardiology:
the Indian perspective. New Delhi: Jaypee Brothers Medical
Publishers, 2018: 377-85.

Zhao D, Liu ], Xie W, Qi Y. Cardiovascular risk assessment: a global
perspective Nat Rev Cardiol 2015; 12: 301-11.

Pennells L, Kaptoge S, Wood A, et al. Equalization of

four cardiovascular risk algorithms after systematic recalibration:
individual participant meta-analysis of 86 prospective studies.

Eur Heart ] 2019; 40: 621-31.

WHO. Prevention of cardiovascular disease: guideline for assessment
and measurement of cardiovascular risk. Geneva: World Health
Organization, 2007

Ueda P, Woodward M, Lu Y, et al. Laboratory-based and office-based
risk scores and charts to predict 10-year risk of cardiovascular
disease in 182 countries: a pooled analysis of prospective cohorts
and health surveys. Lancet Diabetes Endocrinol 2017; 5: 196-213.
Joseph P, Yusuf S, Lee SF, et al. Prognostic validation of a
non-laboratory and a laboratory-based cardiovascular disease risk
score in multiple regions of the world. Heart 2018; 104: 581-87.
Baber U, Mehran R, Sartori S, et al. Prevalence, impact and
predictive value of detecting coronary and carotid atherosclerosis in
asymptomatic adults: the Biolmage study. ] Am Coll Cardiol 2015;
65: 1065-74.

Musunuru K, Kathiresan S. Genetics of common complex coronary
artery disease. Cell 2019; 177: 132-45.

Topol E. Clinicians without patterns. In: Deep medicine:

how artificial intelligence can make healthcare human again.

New York: Basic Books, 2019: 137-64.

Martin SS, Sperling LS, Blaha M]J, et al. Clinician-patient risk
discussion for atherosclerotic cardiovascular disease prevention:
importance to implementation of the 2013 ACC/AHA Guidelines.
J Am Coll Cardiol 2015; 65: 1361-68.

Williams B, Spiering W, Rosei EA, et al. 2018 ESC/ESH guidelines
for the management of arterial hypertension. Eur Heart ] 2018;

39: 3021-104.

Kalkhoran S, Benowitz NL, Rigotti NA. Prevention and treatment of
tobacco use. ] Am Coll Cardiol 2018; 72: 1030-45.

Yu E, Malik VS, Hu FB. Cardiovascular disease prevention by diet
modification. | Am Coll Cardiol 2018; 72: 914-26.

Fletcher GF, Landolfo C, Niebauer J, Ozemek C, Arena R.
Promoting physical activity and exercise. | Am Coll Cardiol 2018;
72:1622-39.

Kubzansky LD, Huffman JC, Boehm JK, et al. Positive psychological
well-being and cardiovascular disease. ] Am Coll Cardiol 2018;
72:1382-96.

Tronieri JS, Wadden TA, Chao AM, Tsai AG. Primary care
interventions for obesity: review of the evidence. Curr Obes Rep
2019; 8: 128-36.

LOOK-AHEAD Research Group. Cardiovascular effects of intensive
lifestyle intervention in type 2 diabetes. N Engl | Med 2013;

369: 145-54.

www.thelancet.com Vol 394 August 24,2019

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

Srivastava G, Apovian CL. Current pharmacotherapy for obesity.
Nature Rev Endocrinol 2018; 4: 12-24.

Kwok CS, Pradhan A, Khan MA, et al. Bariatric surgery and its
impact on cardiovascular disease and mortality: a systematic review
and meta-analysis. Int | Cardiol 2014; 173: 20-28.

Carey RM, Muntner P, Bosworth HB, Whelton PK. Prevention and
control of hypertension. | Am Coll Cardiol 2018; 72: 1278-93.
Chow CK, Teo KK, Rangarajan S, et al. Prevalence, awareness,
treatment and control of hypertension in rural and urban
communities in high-, middle-, and low-income countries. JAMA
2013; 310: 959-68.

Gupta R, Yusuf S. Towards better hypertension control in India.
Ind ] Medical Res 2014; 139: 657-60.

Angell S, De Cock KM, Frieden TR. A public health approach to
global management of hypertension. Lancet 2015; 385: 825-27.
Whelton PK, Carey RM, Aronow WS, et al. 2017 ACC/AHA/AAPA/
ABC/ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA guideline for the
prevention, detection, evaluation and management of high blood
pressure in adults: executive summary. | Am Coll Cardiol 2018;

71: 2199-269.

Ference BA, Ginsberg HN, Graham I, et al. Low-density
lipoproteins cause atherosclerotic cardiovascular disease.

Evidence from genetic, epidemiologic, and clinical studies.

A consensus statement from the European Atherosclerosis Society
Consensus Panel. Eur Heart | 2017; 38: 2459-72.

Collins R, Reith C, Emberson J, et al. Interpretation of the evidence
for the efficacy and safety of statin therapy. Lancet 2016;

388: 2532-61.

Holman RR, Paul SK, Bethel MA, Matthews DR, Neil HA.

10-year follow-up of intensive glucose control in type 2 diabetes.

N Engl ] Med 2008; 359: 1577-89.

Reaven PD, Emaneule NV, Wiitala WL, et al. Intensive glucose
control in patients with type 2 diabetes: 15 year follow-up.

N Engl | Med 2019; 380: 2215-24.

Zelniker TA, Wiviott SD, Raz I, et al. SGLT2 inhibitors for primary
and secondary prevention of cardiovascular and renal outcomes in
type 2 diabetes: systematic review and meta-analysis of
cardiovascular outcome trials. Lancet 2019; 393: 31-39.

Zelniker TA, Wiviott SD, Raz I, et al. Comparison of the effects of
glucagon-like peptide receptor agonists and sodium-glucose
cotransporter 2 inhibitors for prevention of major adverse
cardiovascular and renal outcomes in type 2 diabetes mellitus.
Circulation. 2019; 139: 2022-31.

Mahmoud AN, Gad MM, Elgendy AY, Elgendy AY, Bavry AA.
Efficacy and safety of aspirin for primary prevention of
cardiovascular events: a meta-analysis and trial sequential analysis
of randomized controlled trials. Eur Heart ] 2019; 40: 607-17.
Raber I, McCarthy CP, Vaduganathan M, et al. The rise and fall of
aspirin in the primary prevention of cardiovascular disease. Lancet
2019; 393: 2155-67.

Osterberg L, Blaschke T. Adherence to medication. N Engl ] Med
2005; 353: 487-97.

Ferdinand KC, Senatore FF, Clayton-Jeter H, et al.

Improving medication adherence in cardiometabolic disease:
practical and regulatory implications. | Am Coll Cardiol 2017;

69: 437-51.

Topol E. The emancipated consumer. In: The patient will see you
now. New York: Basic Books, 2015: 275-90.

Riegel B, Moser DK, Buck HG, et al. Self-care for the prevention
and management of cardiovascular disease and stroke: a scientific
statement for healthcare professionals from the American Heart
Association. | Am Heart Assoc. 2017; 6: 006997

WHO. WHO guideline: recommendations on digital interventions
for health system strengthening. Geneva: World Health
Organization, 2015.

Bhavnani SP, Parakh K, Atreja A, et al. 2017 roadmap for
innovation—ACC health policy statement on healthcare
transformation in the era of digital, big data and precision

health: a report of the American College of Cardiology task force on
health policy statements and systems of care. | Am Coll Cardiol
2017; 70: 2696-718.

National Cancer Institute. NCI dictionary of cancer terms.
https://www.cancer.gov/publications/dictionaries /cancer-terms/
def/personalized-medicine (accessed April 27, 2019).

695



Series

696

112

113

114

115

116

117

118

119

120

Khera AV, Chaffin M, Aragam KG, et al. Genome-wide polygenic
scores for common diseases identify individuals with risk
equivalent to monogenic mutations. Nat Genet 2018; 50: 1219-24.
WHO. Teaching of public health in medical schools: report of the
regional meeting, Bangkok, Thailand. New Delhi: South East Asia
Regional Office World Health Organization, 2010.

Phillips E, Pojednic R, Polak R, Bush J, Trilk J. Including lifestyle
medicine in undergraduate medical curricula. Med Educ Online
2015; 20: 26150.

Aspry KE, Van Horn L, Carson JAS, et al. Medical nutrition
education, training and competencies to advance guideline-based
diet counseling by physicians: a science advisory from the
American Heart Association. Circulation 2018; 137: e821-41.
Jennings C, Graham I, Gielen S. The ESC handbook of preventive
cardiology: putting prevention to practice. Oxford: Oxford University
Press, 2016: 183-218.

Thompson DR, Quinn T, Stewart S. Effective nurse-led
interventions in heart disease. Int | Cardiol 2002; 83: 233-37.

Van de Vijver, Oti S, Addo J, de Graft-Aikins A, Agyemang C.
Review of community based interventions for prevention of
cardiovascular diseases in low and middle income countries.
Ethn Health 2012; 17: 651-76.

Blenkinsopp A, Anderson C, Armstrong M. Systematic review of
the effectiveness of community pharmacy based interventions to
reduce risk behaviors and risk factors for coronary heart disease.
J Public Health Med 2003; 25: 144-53.

Santschi V, Chiolero A, Burnand B, Colosimo AL, Paradis G.
Impact of pharmacist care in the management of cardiovascular
disease risk factors: a systematic review and meta-analysis of
randomized trials. Arch Intern Med 2011; 171: 1441-53.

121

122

123

124

125

126

WHO Global Health Workforce Alliance. Global experience of
community health workers for delivery of health related
Millennium Development Goals: a systematic review, country case
studies, and recommendations for integration into national health
systems. Geneva: World Health Organization, 2010.

Joshi R, Alim M, Kengne AP, et al. Task shifting for
non-communicable disease management in low and middle-income
countries—a systematic review. PLoS One 2014; 14: €103754.
Ogedegbe G, Gyamfi ], Plange-Rhule J, et al. Task shifting
interventions for cardiovascular risk reduction in low-income and
middle-income countries: a systematic review of randomized
controlled trials. BMJ Open 2014; 4: €005983.

Joshi R, Thrift AG, Smith C, et al. Task-shifting for cardiovascular
risk factor management: lessons from the Global Alliance for
Chronic Diseases. BM] Glob Health 2018; 3: €001092.

Nicklas TA, Johnson CC, Webber LS, Berenson GS. School based
programs for health-risk reduction. Ann NY Acad Sci 1997;

817: 208-24.

Deaton C, Cupples M, Kotseva K. Prevention in cardiovascular
disease and rehabilitation: settings and stakeholders. In: Camm A]J,
Luscher TF, Maurer G, Serruys PW, eds. The ESC textbook of
cardiovascular medicine, 3rd edn. Oxford: Oxford University Press,
2019: 898-910.

© 2019 Elsevier Ltd. All rights reserved.

www.thelancet.com Vol 394 August 24,2019



	Primary prevention of ischaemic heart disease: populations,
individuals, and health professionals
	Introduction
	Risk factors
	Political and social determinants
	Political determinants
	UN SDGs and ischaemic heart disease prevention
	Universal health care and health financing
	Social policies

	Population-level interventions
	Smoking and tobacco control
	Dietary saturated and trans fats
	Refined carbohydrates and sugar
	Sodium (salt) intake
	Food patterns
	Alcohol
	Physical activity
	Ambient air pollution
	Multifactorial population-wide interventions

	High-risk clinic-level interventions
	Risk assessment
	Risk factor control
	Smoking and tobacco control
	Nutrition and dietary counselling
	Physical activity promotion
	Psychosocial stress management
	Overweight and obesity
	Hypertension management
	LDL cholesterol management
	Diabetes management
	Aspirin

	Adherence, patient empowerment, and
personalised medicine
	Adherence
	Patient empowerment
	Personalised and genomic medicine

	Medical education
	Conclusions
	References


