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BOX 2. Secondary prevention interventions

Priority secondary prevention medications:

� Aspirin
� ACE inhibitors
� Statins
� Beta-blockers*

Lifestyle interventions (cardiac rehabilitation, or preven-
tive cardiology)

� Smoking cessation
� Physical activity
� Healthy diet
� Stress management

*Beta-blockers are recommended for patients with
ischemic heart disease. For patients with other types of
vascular disease, such as prior ischemic stroke or
1. BACKGROUND

1.1. The importance of secondary cardiovascular
prevention
Every year, around 35 million people have an acute
coronary or cerebrovascular event. About one quarter of
these events occur in individuals with known athero-
sclerotic vascular disease. The number of people with
prevalent cardiovascular disease (CVD) worldwide is
likely to be around 100 million [1e3]. The five-year rate
of recurrent myocardial infarction, stroke, heart failure or
cardiovascular death among patients with known CVD is
between 20% and 30%, which has been estimated to be
four to five times greater than the rate among moderate-
and high-risk individuals without known CVD [4]. Such
individuals are eligible for secondary preventive therapies
(Box 1).
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BOX 1. What is secondary prevention?

Secondary cardiovascular prevention can be defined as
any strategy aimed at reducing the probability of a
recurrent cardiovascular event in patients with known
atherosclerotic CVD, including coronary artery disease,
cerebrovascular artery disease, peripheral artery disease,
and atherosclerotic aortic disease.

prevalent peripheral artery disease, recommendations
are similar with regard to statin, aspirin, and �1 blood
pressure-lowering agent (often an ACE inhibitor or
angiotensin receptor blocker). ACE ¼ angiotensin
converting enzyme.
Individuals with clinical vascular disease (ischemic
heart disease, cerebrovascular disease, or peripheral
vascular disease) can be readily identified. Treatment with
four proven drugs and smoking cessation will prevent or
postpone as many as 75% to 80% of recurrent vascular
events and their complications, including death and
disability [1] (Box 2)

Secondary prevention can also reduce healthcare costs,
increase economic productivity and improve quality of
life. These interventions are highly cost-effective (defined
as cost per disability-adjusted life year [DALY] saved less
than three times GDP per capita) [5].
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1.2. Effect of secondary cardiovascular prevention
interventions
Secondary prevention of CVD consists of both medication
use and behavioral strategies for risk factor management.

Pharmacotherapy
Medications proven to reduce recurrent events and death
include antiplatelet agents, renineangiotensinealdosterone
system antagonists, beta-blockers, and lipid-lowering ther-
apy with statins [6e8].

Behavioral interventions
Additionally, tobacco cessation among individuals who use
tobacco, moderate levels of physical activity, healthy diet,
weight management and diabetes control are all beneficial
for vascular disease prevention.

Smoking is an established risk factor for CVD. Among
patients with known CVD, smoking cessation is associated
with a substantial reduction in all-cause mortality [9].
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Box 3 summarizes some of the most effective smoking
cessation strategies. WHO has developed a training pack-
age to assist countries to provide tobacco dependence
treatment by integrating brief tobacco interventions (brief
advice) into primary care (www.who.int/tobacco/
publications/building_capacity/training_package/treating
tobaccodependence/en/).
BOX 3. Individual smoking cessation strategies

� Brief advice from healthcare workers
� Telephone support
� Text messaging
� Printed self-help materials
� Community support
� Multi-session, face-to-face counselling
� Behavioral support
� Pharmacologic support (varenicline, buproprion or
nicotine replacement therapy)
Most major cardiology societies and international
health organizations have published guidelines recom-
mending evidence-based interventions for secondary CVD
prevention [6e8]. These interventions include the use of
four proven medications (aspirin, angiotensin-converting
enzyme [ACE] inhibitors (or angiotensin receptor
blockers if ACE inhibitors are not tolerated), beta-blockers
ase

High-income
countries

No drug
One drug
Two drugs
Three or more drugs

Upper middle-
income countries

Lower middle-
income countries

Low-income
countries

High-income
countries

Upper middle-
income countries

Lower middle-
income countries

Low-income
countries

rugs taken by patients with known CVD [11]. A. Coronary
nted were aspirin, beta-blockers, ACE inhibitors or ARBs, or
counted were aspirin, statins, ACE inhibitors or ARBs, or
wering drugs (e.g., beta-blockers, diuretics, and calcium-
E, angiotensin-converting enzyme; ARB, angiotensin-
and statins), as well as lifestyle interventions like smoking
cessation, physical activity and healthy diet.

Programs that provide comprehensive management of
patients with known CVD are called ‘cardiac rehabilitation,
or preventive cardiology programs’ and consist of a
multidisciplinary approach of exercise, education and
behavioral modification. They are designed to return the
patient to full physical, emotional, psychosocial and
vocational function by stabilizing and stopping the un-
derlying atherosclerotic process.

These comprehensive preventive cardiology programs
are also important but the challenges of their imple-
mentation are complex, particularly in limited resource
settings and alternative models for these settings are
needed to improve health behaviors.

Further discussion on behavioral interventions for
secondary CVD prevention is beyond the scope of this
Roadmap but is an area of active interest within the World
Heart Federation (WHF).
1.3. The CVD secondary prevention care gap
A care gap refers to a discrepancy between best practice
(based high-quality evidence) and the care provided in
usual clinical practice. Care gaps include those situations in
which proven efficacious interventions are under-utilized.
They are seen in practically all countries, including those
that are wealthy, but they are most marked in poorer
countries, particularly in rural and under-resourced set-
tings. Recently, the Population Urban Rural Epidemiology
(PURE) cohort study assessed the use of secondary pre-
vention drugs across high-, middle-, and low-income
countries, in both rural and urban settings [10]. The use
of proven medications (aspirin, statins, and recommended
blood pressure drugs) in patients with coronary heart
disease or stroke is low, particularly in low-income coun-
tries, where 80% took no drugs (Figure 1). PURE also
reported low rates of lifestyle changes in patients with
CVD, as well as low rates of adherence to diet, physical
activity and smoking cessation, particularly in low- and
middle-income countries [11].

The economic status of the country accounted for
about two-thirds of the variance in drug use; individual-
level factors only accounted for one-third. The impor-
tance of this care gap was illustrated by a recent PURE
publication, which showed that although the risk factor
burden is lowest in low-income countries, the incidence
rates of major CVD events and subsequent case fatality
rates are substantially higher than in high-income countries
[12]. This difference might be related to lower rates of
preventive care, poorer management of people with
pre-existing CVD and poorer care of people with acute
cardiovascular events. Specifically for secondary preven-
tion, it has been shown that the case fatality rates among
patients with myocardial infarction, stroke or heart failure
are higher in low- and middle-income countries than in
high-income countries [12].
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TABLE 1. Proportion of people with known CVD adherent to at least three priority interventions* and smoking cessation

US Europe

Upper

middle-income

countries

Lower

middle Income

countries

Low-income

countries

At least three priority

interventions

48% (previous MI)

41% (previous stroke)

79% (Previous MI) 21% 5% 4%

Quit smoking 46% 51% 56% 43% 38%

MI, myocardial infarction. From Refs [11,15e17].

*Aspirin, statin and at least one blood-pressure-lowering drug.

Pa ents with cardiovascular events

Pa ents accessing health care

Interven ons prescribed by
health care professionals

Pa ent adherence

Real
effec veness 21%

Es mated
efficacy 75%

70%

80%

50%

Cardiovascular events

Pa ents

Treatment cascade for pa ents with known
cardiovascular disease

FIGURE 2. Four proven secondary prevention medications*: from efficacy to
effectiveness Estimated efficacy of multi-drug therapy in preventing recurrent
cardiovascular events [1]; other proportions are theoretical scenarios for illus-
tration. *Statin, aspirin and �1 blood pressure-lowering agent.
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Even in high-income countries, where secondary pre-
vention interventions have increased in recent years, there
are significant gaps. For example, in the US and Europe,
suboptimal prescription and lifestyle modification rates are
reported in patients with established coronary heart disease
and stroke (Table 1) [13,14]. These findings suggest that
health systems need to be modified to narrow the gaps in
secondary prevention.

1.4. The treatment cascade
Healthcare professionals (HCPs) work within local,
regional, and national health systems that can substantially
influence which interventions are prioritized and how they
are delivered. These environments can have a major effect
on outcomes across populations. As shown in the Figure 2,
there is a ‘treatment effectiveness cascade’ from the car-
diovascular event to the long-term adherence with priority
interventions. Therefore, even if an intervention has proven
efficacy in clinical trials, its real-life effectiveness will be
influenced by health system factors along the delivery
chain, such as factors that affect prescription rates (health
care provider level) and factors that affect adherence rates
(patient level).

To reduce the gap between estimated efficacy and real-
work effectiveness, it is vital to understand the potentially
modifiable health system barriers at each level of the treat-
ment effectiveness cascade and to develop and implement
contextual strategies (facilitators) to overcome them [18].

1.5. Aim
The WHF Roadmap for secondary prevention aligns with
the WHF goal of reducing premature mortality from CVD
by at least 25% by 2025, and focuses on one target of the
World Health Organization Global Action Plan for the
Prevention and Control of Non Communicable Diseases
(preventing heart attack and stroke through drug therapy
and counselling for at least 50% of eligible populations).
The aim of the WHF Secondary Prevention Roadmap is to
summarize potential roadblocks along the continuum of
clinical care for patients with known CVD and to identify
potential solutions to overcome these roadblocks. The
Roadmap includes case studies from low-, middle-, and
high-income countries.
GLOBAL HEART, VOL. 10, NO. 2, 2015
June 2015: 99-110
2. MAPPING THE HEALTH SYSTEM REQUIREMENTS
TO ACHIEVE SECONDARY PREVENTION TARGETS
Two main actions are necessary to achieve the desired
target for secondary prevention:

1. Priority interventions (ACE inhibitors, aspirin, statins, beta-
blockers and strategies to facilitate lifestyle modification,
particularly smoking cessation) should be recommended; and

2. Patients should be adherent to these recommendations.

To achieve these actions many health system condi-
tions must be fulfilled (Table 2).
3. THE ROADMAP TO CARDIOVASCULAR
SECONDARY PREVENTION TARGET
The health system requirements and conditions listed in
the Table 2 are vital along the “journey” of patients with
known CVD. Different roadblocks can appear at different
stages of this journey and decrease the likelihood of
achieving the stated secondary prevention target. Table 3
identifies roadblocks and potential solutions.
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TABLE 2. Health system requirements to achieve cardiovascular secondary prevention target

Health system domains Required conditions

Human resources Availability of HCPs to prescribe proven therapies at

hospital discharge and ensure their long-term use

Physical resources Health care system facility available and accessible to

patients when and where needed

Availability of priority interventions at hospital and

primary care or outpatient clinics within or near the

community neighborhood

Intellectual resources Availability of practical and locally relevant clinical

guidelines

Healthcare delivery Healthcare organized to integrate existing resources to

ensure efficiency in the interaction between HCPs

and patients and ensure that facilities are close to

patients

Healthcare recipient Patients aware and willing to follow recommendations

Financing Patients can afford the access to healthcare facilities

and recommended interventions

Priority interventions are affordable to both the

healthcare system and the patient

Adequate level of investment in health care

Governance Adequate political and regulatory framework

supporting the strategy to implement and sustain

priority interventions (including their availability

and affordability)

Information System A simple, timely, acceptable, and representative

information system to provide reliable data about

the incidence of fatal and non-fatal CVD events,

prognosis and quality of care (including the use of

priority interventions) of patients with known CVD

j gRECS
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TABLE 3. Roadblocks, strategies and solutions to achieve cardiovascular secondary prevention target

Roadblock Strategies Potential solutions

Patients with known CVD do not

have access to the healthcare

system

Improve access to

the healthcare

system

Strengthen the role of

the primary care

health system level

for cardiovascular

secondary

prevention

Increase opening

times of clinics,

and locate them

close to

communities

Integrate secondary

prevention

interventions with

simple cardiac

rehabilitation

programs

Integrate

cardiovascular

secondary

prevention with

management of

other chronic

conditions (HIV,

tuberculosis)

Lack of HCPs to prescribe priority

interventions

Increase the

availability of

HCPs

Shift roles of HCPs

towards allowing

non-specialized

workers to

prescribe priority

interventions

Guidelines are not available or

recommendations are too

complex

Simplify treatment Develop simple and

locally applicable

guidelines

Simplify use of

multiple drugs by

using fixed-dose

combinations

Pre-packaged

blisters with

multiple

medications

HCPs are not aware

of guidelines

Educate HCPs Education Audit and feedback Decision support

systems

HCPs are aware but do

not follow guidelines

Ensure HCPs follow

recommendations

Local opinion leaders Financial incentives to

promote care

Decision support

systems

Priority interventions are not

available

Increase availability

of priority

interventions

Include priority

interventions in

the national list of

essential medicines

Improve efficiency of

pharmaceutical

distribution chain

Ensure that priority

interventions are

available at the

secondary and

primary care level

Ensure that priority

interventions are

available at the

community level

Priority interventions are not

affordable

Universal health

coverage

Promote the use of

good quality, safe

and inexpensive

generic medications

Promote local

manufacturing, bulk

purchasing and/or

efficient system to

streamline

medication supply

Provide financial and

social support for

patients to

purchase priority

interventions, or

provide them free

of charge (or at very

low cost)

Patients are not aware of the

importance and need of

long-term treatment

Help patients

adhere to

recommendations

Education (health

literacy)

Public campaigns Empower patients to

share decisions

with HCPs

Patients do not remember to

follow recommendations

Help patients

adhere to

recommendations

Use information and

communication

technology to

remind patients

about

recommendations

Use fixed-dose

combinations of key

priority

interventions to

simplify treatment

Use patient-nominated,

non-professional

treatment

supporters (spouse,

friends, family)

Proposed solutions for each strategy are provided in the following sections.
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3.1. Increasing the access of patients with known

CVD to the healthcare system

3.1.1. Integration of cardiovascular secondary
prevention in primary care
Although the prescription of, and adherence to, priority
interventions is frequently high at hospital discharge,
adherence usually declines dramatically after six months
[19]. Therefore, health systems with a strong primary
healthcare approach (ensuring appropriate chronic care of
patients with known CVD) are essential to scaling up the
priority interventions.
Case study from Brazil [20]

A recent study from Brazil evaluated the impact of its Family
Health Program (FHP; the largest primary health care program
in the world) on CVD. The study found that the annual FHP
coverage reducedcerebrovasculardiseasemortality andheart
diseasemortalityby18%and21%respectively.Moreover, FHP
coverage increased the number of health education activities,
domiciliary visits and medical consultations, and reduced
hospitalization rates for cerebrovascular and heart disease.

Case study from India. [29]

The Secondary Prevention of Coronary Events After Discharge
(SPREAD) studywas a randomized controlled trial evaluating
a non-physician healthworker (NPHW)-based intervention to
improve adherence to medications and lifestyle modifica-
tions one year after acute coronary syndrome. A total of 806
patients in 13 Indian cities with a recent acute coronary
syndromewere randomized at the time of discharge to either
standard care or to intervention by NPHWs. At 1 year, a
significantly greater proportion of patients in the interven-
tion arm were adherent to the four classes of secondary
prevention medications (97% vs. 92%; odds ratio: 2.62;
95% CI: 1.32, 5.19), had stopped smoking (79% vs. 49%;
p < 0.0001), increased physical activity (89% vs. 60%;
p < 0.0001), and were eating a healthy diet (median diet
score 5 vs. 3; p < 0.0001). Systolic blood pressure was lower
by 3.6 mmHg (control arm: 128 mmHg; intervention arm:
124.4mmHg; p[ 0.0009) and bodymass indexwas lower by
0.6 kg/m2 (control arm: 25.0 kg/m2; intervention arm: 24.4
kg/m2; p [ 0.038). Overall, regular contact over 1 year
between a NPHW and the patient and his/her family helped
to improve adherence to evidence-based medications,
healthy behaviors, and cardiovascular risk factors.
3.1.2. Integration of cardiovascular secondary
prevention interventions
Cardiac rehabilitation or preventive cardiology programs
offering comprehensive management (including risk factor
management, exercise and healthy diet recommendations)
to patients with known CVD have been shown to be
effective in some settings [21]. However, most of the
studies were conducted in high-income countries and are
resource intensive. Hence, many of these models would be
difficult to implement in limited resource settings.
Currently, only 23% of low- and middle-income countries
offer cardiac rehabilitation programs; alternative sustain-
able models, tailored for these latter settings, should be
designed, implemented and evaluated [22].
Case study from China. [23]

A randomized controlled study of 167 coronary heart
disease patients, conducted in China, showed that a
12-week hospital-initiated, home-based, multifaceted,
nurse-led cardiac rehabilitation program improved walking,
diet, and medication adherence. There was greater reduc-
tion in serum lipids and better control of systolic and
diastolic blood pressure at 3 months.
3.2. Increasing the availability of HCPs to provide

recommendations to patients with known CVD
In countries with an inadequate number of physicians, it
has been shown that key elements of chronic disease
management can be performed effectively by trained
non-physician health workers (NPHW) with improved
outcomes. Most of the evidence on NPHWs has been
derived from studies evaluating maternal and child
healthcare [24e26], although recent work shown its
potential for non-communicable disease (NCD) [27]. For
example, the Rural Andhra Pradesh Cardiovascular Pre-
vention Study (RAPCAPS) showed that NPHWs could
reliably identify individuals at high cardiovascular risk and
that their recommendations for drug therapy in patients
with known CVD were similar to those made by physicians
[28]. The case study below describes additional work
conducted in India showing the potential effect of this
strategy.
3.3. Simplifying the treatment of patients with

known CVD
Greater complexity of treatments (number of drugs, doses,
and frequency) decreases medication adherence. Fixed-
dose combination therapy is a potential solution to
simplify prescription, to decrease drug stock-outs (because
of a streamlined supply chain), increase patient adherence,
and to reduce costs. Fixed-dose combinations are
commonly used for HIV, tuberculosis, and hypertension
[30], and combinations are also common in most cancers.

Their use in the secondary prevention of CVD was
proposed in 2002 by Yusuf [1] and was extended to primary
prevention by Wald [31]. The degree of lowering of blood
pressure and low-density lipoprotein (LDL)-cholesterol
GLOBAL HEART, VOL. 10, NO. 2, 2015
June 2015: 99-110



Case studies from the United States and Europe

Get With The Guidelines� (GWTG)
Get With The Guidelines� (GWTG) is a comprehensive

set of programs from the American Heart Association/
American Stroke Association (AHA/ASA) whose objective is
to translate clinical guidelines into clinical practice. The pro-
grams include heart failure, stroke, resuscitation, atrial
fibrillation and systems of care related to ST elevated
myocardial infarction (STEMI) and non-STEMI. The AHA/ASA’s

gRECSj

with fixed-dose combinations could reduce the risk of CVD
by 60e70% relative to placebo [32].

Although their role in primary prevention is still
debated, several studies in high-risk patients (including
those with existing CVD) have shown that they increase
adherence without an increase in adverse effects [33,34].
There is a general consensus on the potential effective-
ness of fixed-dose combinations in secondary preven-
tion [35].
Quality and Systems Improvement staff work with partici-
pating hospitals and health systems to implement the pro-
grams using quality improvement consultation, workshops,
and webinars. In addition, the AHA uses clinical databases to
allow hospitals to collect information for the assessment of
quality and regional/national benchmarking. The GWTG has
published over 300 articles in peer-reviewed journals,
reporting a wide range of achievements. These include sub-
stantial improvements in adherence with evidence-based
therapies, development of successful implementation stra-
tegies, development of clinical and outcomes measures, and
overall improvements in the quality of care.

The European Association for Cardiovascular Preven-
tion and Rehabilitation (EACPR) Prevention Implementa-
tion Program

The main objective of this program is to provide
practical implementation tools to improve clinical practice
and influence national policy on CVD prevention. HCP
toolkits have been developed with useful resources to
facilitate implementation of European Guidelines on CVD
Prevention into daily practice. National CVD Prevention
Coordinators have been appointed in European Society of
Cardiology member countries to facilitate the endorse-
ment, adaptation, translation and publication of these
guidelines. More information is available at:

� www.heart.org/HEARTORG/HealthcareResearch/
GetWithTheGuidelinesHFStroke/Get-With-The-
Guidelines—HFStroke_UCM_001099_SubHomePage.jsp

� www.escardio.org/COMMUNITIES/EACPR/Pages/
welcome.aspx

Case studies on fixed-dose combination therapy trials.
[33,34]

FOCUS trial:
This study evaluated the effect of a polypill (containing

aspirin 100mg, simvastatin 40mg, and ramipril 2.5, 5 or 10mg)
compared with the three drugs given separately, for nine
months, in 695 patients with previous myocardial infarction.
The polypill group showed improved adherence compared
with the group receiving separate medications (51% vs. 41%,
respectively; p [ 0.019). There were non-significant differ-
ences in systolic blood pressure and LDL-cholesterol.

SPACE collaboration:
This collaboration involved three studies conducted

from 2009 to 2013: UMPIRE with 1,000 patients from India
and 1,004 from western Europe; Kanyini-GAP with 623
patients from Australia; and IMPACT with 513 patients
from New Zealand. In the Australasian trials, half of the
patients were indigenous. Each trial compared the effects
of a fixed-dose combination (containing aspirin, lisinopril,
simvastatin, and either atenolol or hydrochlorothiazide)
with usual care. A prospective meta-analysis indicated a
43% proportional increase in adherence to aspirin, statin,
and ‡2 blood pressure lowering drugs in the combination
group at 12 months, together with significant improve-
ments in blood pressure and LDL-cholesterol. The im-
provements in adherence were largest among patients not
taking all of the recommended treatments at baseline.
3.4. Ensuring that HCPs follow recommendations
Many strategies have been evaluated to increase the use
of clinical guidelines among HCPs, including audit and
feedback, clinical decision support systems, use of local
opinion leaders, and education [36]. Most of these
studies were not disease-specific, but it is reasonable to
assume that the evidence can likely be extrapolated from
other chronic conditions to cardiovascular secondary
prevention.

Although many of the strategies were effective, their
effects were generally modest, and multifaceted in-
terventions are recommended for changing the behavior of
healthcare providers. Large organizations focused on CVD
have been implementing educational initiatives to improve
cardiovascular secondary prevention.
GLOBAL HEART, VOL. 10, NO. 2, 2015
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3.5. Increasing the availability and affordability of

key priority interventions
The PURE study collected medication cost data from 598
communities in 18 high-, upper middle-, lower middle-,
and low-income countries (HIC, UMIC, LMIC, LIC).
Availability was lower in LIC (particularly in rural areas) in
comparison with HIC [37]. Affordability was defined as the
ratio of expenditure on medications (cost to the patient) to
total household resources. Previous work had suggested
that a household cannot afford to purchase medications if
they cost �20% of the household’s resources [38]. Using
this definition, data indicate that 0.14% of households in
HIC, 25% in UMIC, 33% in LMIC, and w60% in LIC
could not afford the four cardiovascular secondary pre-
vention medications.
105
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Case study from the United States. [45]

A randomized controlled trial of 836 post-myocardial
infarction patients in the United States evaluated the ef-
fect of a simple direct-to-patient reminder on beta-blocker

j gRECS
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In a statistical model adjusted for factors that influence
medication use, patients with a history of CVD from
low- and middle-income countries were 60% less likely to
use these medications if they were unaffordable (odds ratio:
0.40; 95% CI: 0.24e0.65). Although medication costs are
up to 50% lower in LIC compared with HIC, there remains
a 10e20-fold difference in household incomes, which
largely explains why medications remain less affordable in
LIC.

With this combined lower availability and afford-
ability, it is not surprising that there is low coverage of
secondary prevention medications in LMIC and LIC.

The following strategies have been proposed to in-
crease the affordability of cardiovascular medicines
[40,41]:

1. Increase the efficiency of the medication supply chain to
promote access to medicines within existing health budgets
(through more efficient selection, quantification and fore-
casting, procurement, storage, and distribution of
medications);

2. Promote the use of generic medications (particularly combi-
nations) by overcoming legal barriers relating to patents and
licenses;

3. Develop policies to reduce end-user prices, including regulating
retail mark-ups and eliminating tariffs on medicines; and

4. Engage the private sector to price CVD medicines at affordable
levels in LMICs.

5. Provision of free essential drugs through universal health
coverage

Engagement with innovative companies to advance
access strategies should also be encouraged.

Given the increasing global interest in universal health
coverage, a potentially powerful solution would be to
ensure that governments provide priority cardiovascular
secondary prevention interventions free of charge (or at
very low cost).
Case study from HIV and the President’s Emergency Plan
for AIDS Relief (PEPFAR). [39]

The effectiveness of policies for improving the use of
medications in the secondary prevention of CVD is not
well documented. However, lessons can be learned from
policies aimed at other conditions, such as improvements
in access to anti-retroviral medicines (ARVs). The effects of
the US President’s Emergency Plan for AIDS Relief (PEP-
FAR) on cost savings from switching to procurement of
generic ARVs in 16 low- and middle-income countries were
examined. Estimated yearly savings increased from $8.1
million in 2005 to $214.6 million in 2008, allowing these
countries to shift funds from their ARV budget and invest
in other priority programs. This also allowed PEPFAR to
increase the use of ARVs and to provide treatment for
nearly four million people. There is an urgent need to
evaluate the effectiveness of strategies to increase the
availability and affordability of simple, effective cardio-
vascular secondary prevention medications.
3.6. Helping patients to adhere to

recommendations
Once priority cardiovascular secondary prevention in-
terventions are recommended by HCPs and are available
and affordable, then patients need to follow these recom-
mendations. This step is particularly challenging with
secondary cardiovascular prevention because most of the
interventions are lifelong treatments, and many patients
may be asymptomatic.

To improve adherence, provision of information alone
is not effective; behavior change approaches are needed. A
2014 systematic review provided insights into the patient
factors that influence adherence to secondary prevention
medications [42]. Fatalistic beliefs about their disease or
beliefs that they had already been cured decreased
adherence. Relationships with prescribing HCPs were also
reported as very important for patients, with complex
terminology negatively affecting perceptions about
treatments.

The widespread ownership of mobile phones (even
in LIC) provides potential to deliver behavior change
interventions to large numbers of people at low cost. Text
messages have been shown to improve medication adher-
ence for a variety of conditions (such as HIV). Their use for
secondary prevention is promising, although, to the best of
our knowledge, there is not yet any specific evidence in this
context [43,44]. However, there have been studies that
used postal reminders, which showed some (modest) effect
on adherence.
adherence. The intervention consisted of two mailed
communications: a personalized letter, followed by a
similar letter w2 months later and an accompanying
brochure. The communications stressed the importance of
lifelong use of beta-blockers and the need for refills, and
discussed the management of potential adverse effects.
Patients in the treatment arm were 17% more likely to be
adherent to beta-blockers at 9 months after the first
mailing (relative risk: 1.17; 95% CI: 1.02e1.29).
3.7. Strengthening the governance of healthcare

systems to enhance prevention
The successful implementation of all of the solutions
mentioned above is highly dependent on governance
structures and stewardship (from ministerial to the primary
healthcare level). Strengthening national leadership can
increase the likelihood of scale-up success. Therefore, a
parallel investment in leadership development is essential
to the successful scale-up of secondary prevention
interventions.
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Case study from the United Kingdom and the United
States. [46,47]

Myocardial Ischaemia National Audit Project (MINAP)
The Myocardial Ischaemia National Audit Project

(MINAP) is a national registry of patients admitted to all
hospitals in England and Wales with acute coronary syn-
dromes. It provides participating hospitals with a record of
their management compared with national standards of
care. Analyses of performance in key areas are updated
every 24 hours and made available to hospitals and
ambulance services. Participating hospitals can only view
analyses relating to their own patients, compared against
national aggregate data. In addition, hospitals can generate
quarterly audit reports and can download their own data for
local analyses. At a national level, MINAP delivers an annual
audit report of process measures, as well as 30-day mor-
tality for individual hospitals. More information is available
at: www.ucl.ac.uk/nicor/audits/minap.

The National Cardiovascular Data Registry PINNACLE
(Practice Innovation and Clinical Excellence) registry

This is the largest outpatient quality improvement
registry of patients treated in ambulatory cardiology clinics
in the US. It was launched by the American College of
Cardiology Foundation in 2008. Participating practices
collect patient data at the point of care for each outpatient
visit. This includes demographics, comorbidities, symptoms,
vital signs, medications, contraindications and laboratory
values. Data are collected by exporting a practice’s elec-
tronic health record and the process is standardized through
written definitions, uniform data entry and transmission
requirements, and data quality checks. In 2012, the Amer-
ican College of Cardiology (ACC), in collaboration with local
stakeholders, launched the PINNACLE India Quality
Improvement Program [48]. This program collects data on
the quality of outpatient care for cardiovascular risk factors
(hypertension, diabetes mellitus) and disease states (coro-
nary artery disease, heart failure, atrial fibrillation). The
database receives clinical data from paper scanners and an
electronic data collection tool. Patients are also followed
longitudinally if they return to a data-collecting outpatient
site. Participants receive quarterly reports that compare
outpatient departments and individual clinicians against
national benchmarks on ACC performance metrics. More
information is available at: www.ncdr.com/WebNCDR/
home/aboutthencdr.

Case study from Australia

Australia National Secondary Prevention Alliance
The Australia National Secondary Prevention Alliance

was established in May 2013 and comprises representatives
from 19 national healthcare, consumer, government, and
non-governmental organizations, representing public and
private healthcare, primary care, medical health pro-
fessionals, nursing, allied health, consumer and Indigenous
groups. The Alliance has agreed on three strategic di-
rections. They include: (1) increasing awareness of the need
for lifelong preventive care in people with heart disease; (2)
strengthening primary care; and (3) improving data and
quality across Australia. The overarching vision is to improve
lifelong outcomes. Key successes so far have included the
establishment and commitment across organizations,
awareness campaigns (including production of a video and
extensive media coverage), government lobbying, and pilot
implementation work designed to inform policy change. In
addition, four working groups have been established to
address the following priority areas: strengthening primary
care; developing the workforce and accreditation; national
resource to support patient self-management; and quality
improvement.
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3.8. Strengthening health information systems
Most countries do not have reliable information about the
incidence of CVD, prognosis, and quality of care of
patients with known CVD. Hence, the allocation of
resources to tackle specific problems is not evidence-
based and it is likely that the limited resources available
will not be allocated appropriately or efficiently. This
limitation can be overcome by the establishment of sim-
ple, representative and timely information systems for
patients with known CVD (and for those with hyper-
tension and other common conditions). Such systems
should be established in the context of a broader NCD
surveillance strategy, and should be tailored according to
the specific setting.

3.8.1. High middle- and high-income countries
In well-resourced countries with mature healthcare sys-
tems, national or regional registries (complemented by
electronic health records and further information from the
general population) can provide complete and updated
information.

3.8.2. Lower middle- and low-income
countries
In countries with poor resources and less developed
healthcare systems, a pragmatic approach would be to
collect essential health information through brief, peri-
odic surveys (e.g., every 3e5 years) from large, repre-
sentative samples of households. The Kerala Health
Observatory has shown the reliability of such an
approach, using only one key informant to collect simple
data on all members of a household. This improves
GLOBAL HEART, VOL. 10, NO. 2, 2015
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the efficiency and speed of such surveys and helps to
reduce cost.

These surveys could collect data on key health in-
dicators at a population level, to inform cardiovascular
prevention health policies, such as: (1) mortality and
morbidity (e.g., hospitalization) by cause over the previous
three years; (2) behaviors and risk factors that influence the
prognosis of patients with CVD, healthcare utilization, and
healthcare expenditure; and (3) information on the utili-
zation of healthcare resources, including their availability,
distance, access and affordability.
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BOX 4 Roadmap for secondary prevention

1. Strengthen the role of primary care providers in
cardiovascular secondary prevention.

2. Share the roles of HCPs with trained non-physician
health workers, by allowing non-specialized workers
to prescribe priority interventions.

3. Develop simple and practical guidelines.
4. Use low cost fixed-dose combinations (if available) of

key priority interventions to simplify treatment and
increase adherence.

5. Ensure that priority interventions are available
at secondary, primary and community levels.

6. Promote the use of good quality, low cost and
affordable generic medications.

7. Provide financial and social support for patients to
purchase priority interventions.

8. Use information and communication technology to
support clinical decision making and increase
patient adherence.

9. Develop simple, representative and timely information
systems for patients with known CVD.

10. Establish accountable governance structures from
ministerial to the primary healthcare level (including
national CVD plans).

Case study from India

A model to document risk factors and treatments in a
representative sample in resource-challenged settings

This approach is currently being developed in a state in
India to better characterize the health profile of the population
and to guide policy decisions. In this model, a mixed sampling
method is used to identify a representative sample of
households in the state and to allow comparisons between
major districts. Essential health data pertaining to deaths,
hospitalizations, NCDs, risk factors, health-related behaviors,
healthcare utilization and health expenditure are collected
from a survey given to all individuals in a selected household.
The survey is administered through an existing network of
government community health workers that have access to all
communities within the state. Information is collected
electronically and transferred directly from the field to a
central site for additional processing and analysis. Results are
then provided to health policy makers to inform strategies
aimed at strengthening the health system.

Stra�fied sampling of all
districts in the state

Cluster sampling of
communi�es in each district

Random sampling of the first household
in each selected community. Convenience

sampling of 54 addi�onal households

Selec�on of all individuals
in households

Data collec�on: deaths, hospitaliza�ons, NCD’s, risk factors, health related
behaviors, health care access and health expenditures

Real �me data
quality checks and

data transfer centrally

Community health
workers administer survey

using electronic
handheld devices
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The sampling strategy should attempt to create a broadly
representative sample of the target population. Mixed sam-
pling is typically needed, with random sampling of house-
holds improving the representativeness of the survey; stratified
sampling providing adequate representation between regions
of interest (e.g., states); and if cluster sampling is used, a
probability proportional to size strategy can be employed to
ensure that larger clusters have greater representation.

In some countries, infrastructure may already be in
place with access to communities (e.g., NGOs, government
community health workers, or programs for vaccination or
malaria control). Using this can significantly reduce the
costs associated with survey implementation. Electronic
data collection (while simultaneously getting GPS
coordinates) may increase upfront costs, but real-time data
quality checks and the ability to directly transfer data from
the field in real time can decrease the organizational costs
associated with data processing, while maintaining data
quality. Furthermore, GPS coordinates can be used to
overlay information on the environment, access to health
facilities and proximity to roads and emission sites (e.g.,
factories) and can also be linked with data on air quality
and other secondary information.

Periodic surveys can be performed every 3e5 years to
document changes at the population level in the common
causes of mortality and morbidity, NCD prevalence and
risk factors.

3.9. The cardiovascular secondary prevention
roadmap
Based on the information provided in previous sections, an
“ideal” journey for patients with known CVD should
include the following components:

1. Healthcare systems should be accessible not only during the
acute phase, but also during longitudinal follow-up to ensure
lifelong care.

2. Practical clinical guidelines recommending priority in-
terventions should be available.

3. HCPs who can prescribe according to recommendations should
be available.

4. Priority cardiovascular secondary interventions should be
available and affordable to patients.

5. Patients shouldbe givenhelp tobetter adhere to recommendations.
6. An information system should be in place to monitor progress

in CVD prevention.

Barriers should be explored according to the specific
settings and solutions be tailored accordingly. However,
some of the most important solutions suggested in the
Roadmap, which are particular relevant for low- and
middle-income countries, are presented in Box 4.
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4. CONCLUSIONS
The value of cost-effective cardiovascular secondary pre-
vention interventions has been known for over a decade.
However, their uptake is still unacceptably low, particu-
larly in low- and middle-income countries where the case
fatality rate for CVD is higher than in high-income coun-
tries [12]. The widespread use of proven secondary pre-
vention interventions is vital to reduce the risk of CVD in
those with vascular disease and will be a critical step to
reducing CVD premature mortality by 25% by 2025.

The WHF Secondary Prevention Roadmap describes
the barriers at different health systems levels to the
implementation of priority cardiovascular secondary pre-
vention measures. It also proposes potential solutions that
have been shown to be effective in overcoming them.

This Roadmap is only the starting point and provides
general guidance. The final paper in this Global Heart issue
provides further guidance on how it should be adapted
locally, according to barriers and solutions that are relevant
in specific regional and national settings.
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