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Cardiovascular disease (CVD) is the leading cause of death throughout the world; however,
a reduction of 21% (age-standardized cardiovascular mortality rates per 100,000 inhabitants)
was observed between 1990 and 2010, with more substantial reductions in CVD mortality
evident in high-income countries (~42% reduction in CVD deaths) (Table 1) [1,2].
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CARDIOVASCULAR DISEASE BURDEN IN LATIN AMERICA AND THE
CARIBBEAN

In the Americas, CVD represents about 38% of noncommunicable disease (NCD) deaths
and is the leading cause of death, with 1.6 million deaths per year, one-half million
occurring before age 70 [3]. Although mortality due to CVD in the Americas declined
19.2% from 2000 to 2007, higher median CVD mortality was found in low-income (242
per 100,000) and medium-income (186 per 100,000) countries, compared with high-income
countries (154 per 100,000) [4]. Between 2000 and 2010, premature CVD mortality (<70
years of age) in the Americas decreased by 21%, with a statistically significant 2.5%
average annual decline in the rate of change in the final 5 years. Declines in mortality

from ischemic vascular disease (overall, 25%; men, 24%; women, 26%) and cerebrovascular
disease (overall, 27%; men, 26%; women, 28%) were observed during the first decade of
this century. These declines were not uniform across all countries, with notable disparities
in country-specific premature mortality rates (region average, 132.7 per 100,000), including
rates above 200 per 100,000 in Guyana, Trinidad and Tobago, the Dominican Republic,
Bahamas, and Brazil [5]. Although, substantial decreases in CVVD mortality rates have

been seen in most regions, including the Americas from 1990 to 2013, the CVD burden,
and specifically the absolute number of cases and deaths have risen in some but not all
countries of the region [6]. CVD disproportionately affects the poorest population sectors
[7], affecting families, communities, and governments due to treatment costs and potential
years of life and productivity lost due to premature death and disability [8,9]. Therefore, the
direct and indirect costs of these diseases absorb resources that could otherwise be spent in
health promotion efforts at the community and clinical levels [7].

In terms of the global economic burden, direct and indirect costs of CVD were estimated
to be US$863 billion in 2010, potentially rising to US$1.04 trillion by 2030 [10]. Even
countries such as Brazil, Chile, Mexico, Argentina, and Peru, which experienced some
economic growth in recent years, lack economic assets to efficiently provide resources

to prevent and manage CVD [11]. A comprehensive approach to CVD prevention and
management is needed for long-term improvements in cardiovascular health. This report
focuses on efforts to improve secondary prevention using existing frameworks, tailored to
the Latin American and Caribbean (LAC) context.

THE FRAMEWORK OF CVD SECONDARY PREVENTION

Secondary prevention of CVD can be defined as the use of intensive risk-reduction
therapies and adoption of healthy lifestyle behaviors in patients with established coronary
and/or other atherosclerotic vascular diseases. This would include peripheral artery

disease, atherosclerotic aortic disease, and carotid and cerebral artery disease with clinical
benefits of 75% estimated efficacy. Efficacy with these outcomes has been assessed by a
variety of outcomes, including improved survival, reduced recurrent events, the need for
revascularization procedures, and improved quality of life [12-14]. Risk-reduction therapies
and healthy lifestyle changes include pharmacological and honpharmacologic interventions.
Examples of pharmacologic interventions for these populations include antiplatelet agents,
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beta-blockers, angiotensin-converting enzyme (ACE) inhibitors or angiotensin-receptor
blockers (ARB), 3-hydroxy-3-methy-glutaryl-coenzymeA reductase inhibitors (e.g., statins),
and pharmaceutical therapy for tobacco cessation. Examples of nonpharmacological
interventions include smoking cessation counseling, physical activity, and healthy diet.

Both pharmacologic and nonpharmacologic interventions aim to reduce the probability

of recurrent cardiovascular events in patients with clinically evident atherosclerotic
cardiovascular disease [15]. Moreover, clinical practice guidelines for the management of
care with appropriate updates have been periodically published by several medical societies
to guide physician prescription of proven, effective treatments in comprehensive C\VD

care [12,16-23]. Optimal risk factor management through nonpharmacologically based
approaches (Table 2) may include tobacco cessation counseling, regular participation in
physical activity, achieving a healthy diet, limited alcohol intake, and weight management;
with clinical outcome improvements in blood pressure control, lipid management, and
diabetes control [12,15,24-28]. Although these interventions have been shown to be
effective, their uptake by patients can be challenging, and clinical and public health
programs are encouraged to adapt resources to the culture and capability of those they serve.
Programs addressing these areas are often composed of a multidisciplinary team of providers
and should include individual level interventions using targeted education and behavior
modification programs to counterbalance the “continuum” of the atherosclerotic process.
Population-wide interventions (e.g., limiting exposure to secondhand tobacco smoke,
sodium reduction) to reduce exposures to risk factors should complement individualized
interventions that support risk factor management.

CVD SECONDARY PREVENTION IN LATIN AMERICA AND THE
CARIBBEAN: A SITUATION ANALYSIS

A large body of robust evidence to guide therapeutic decision making and enhance long-
term adherence after an acute episode of CVD, such as ST-segment elevation myocardial
infarction, non-ST-segment elevation acute coronary syndromes, or revascularization
procedures exists. Despite this, we frequently observe substantial discrepancies between

the evidence-based recommendations and what is actually delivered in clinical practice.

This can be appropriately documented based on contemporary real-world data on the

use of beneficial secondary prevention medications among several geographic regions,
including LAC. Examples include clinical as well as community-based studies. The REACH
(REduction of Atherothrombosis for Continued Health) registry included data from North
America, Europe, Australia, Asia, Latin America (Brazil, Chile, Mexico, Panama, Costa
Rica, Dominican Republic, Ecuador, Guatemala, and Peru), and the Middle East. The use

of secondary prevention medications was ascertained among 32,247 patients. Among these
patients, a significant gap was detected between clinically indicated and actual rates of use at
the first visit assessment and after 3 years of follow-up: aspirin alone (baseline: 56.6% and
3-year follow-up: 56.9%); aspirin plus another antiplatelet agent (14.5% and 12.8%); other
antiplatelet agents alone (13.6% and 14.2%); and statins (68.3% and 71.9%) [29]. Compared
with patients in North America in the REACH registry, patients from Latin America and
Asia were less likely to be fully adherent to guideline-based treatments at 4 years [30].

Data from the large community-based PURE (Prospective Urban Rural Epidemiology) study
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have provided relevant assessment on the use of secondary prevention therapies across
broad geographic and income levels. The use of effective secondary preventive medications
(antiplatelet agents, beta-blockers, ACE inhibitors or ARB, and statins) in 153,996 adults
ages 35 to 70 years with a history of coronary heart disease or stroke, from rural and urban
communities in countries classified at various income levels by the World Bank has been
evaluated. Few patients in the study were taking antiplatelet agents (25.3%), beta-blockers
(17.4%), ACE inhibitors or ARB (19.5%), or statins (14.6%). Furthermore, use was lowest
in low-income countries (8.8%, 9.7%, 5.2%, and 3.3%, respectively) [31].

Recent data from the PURE study have also shown poor adoption of healthy lifestyle
behaviors among those with known CVD, emphasizing the urgent need of efforts to
implement the nonpharmacologically based interventions. For example, among 7,519
individuals with self-reported coronary heart disease or stroke, a substantial proportion
continued some level of tobacco use following their event (18.5%), only 35.1% participated
in high levels of physical activity and only about 40% had diets classified as healthy.
Changes in dietary habits may be a significant barrier in many environments, particularly
low-income countries. In addition, 14% did not undertake any of these 3 key healthy
lifestyle behaviors and only 4.3% were classified as achieving all 3 recommended healthy
behaviors. Variations in participation in healthy lifestyle behaviors were seen among
different subgroups. For example, whereas over 50% reported smoking cessation during
the period assessed, differences were noted among high-income countries (74.9%), upper-
middle-income countries (56.5%), low-middle-income countries (42.6%), and low-income
countries (38.1%) [32]. The existing evidence shows that lifestyle modifications to reduce
the risk of recurrent CVVD events are not being maximized, and these could be implemented
alongside long-term pharmacological management of CVD. However, current approaches
to modifying lifestyle behaviors, based on individual counseling, are expensive and only
modestly effective, particularly among lower income countries, with significant barriers in
health system and clinical capacity, broader approaches should be considered [31].

Overall, each year, millions of individuals survive ischemic heart disease or stroke events.
This creates substantial clinical and public health challenges in the provision of CVD

risk factor management, availability and affordability of effective therapies, adherence

to prescribed medications, and available financial and human resources to care for
individuals. Secondary prevention of CVD requires a comprehensive system that includes
increased patient awareness, prescription of evidenced-based treatments using standardized
approaches, patient adherence, and functional health systems; all of which are influenced by
local socioeconomic factors. A fundamental aspect of improving CVD care is the concept
of individual and system level factors being strongly influenced by the existence of effective
national policies aimed to control NCD. Many efforts had been made by international
organizations, such as the World Health Organization (WHO) and the Pan American Health
Organization (PAHO), along with national organizations and medical societies, to prevent
recurrence of CVD events in LAC by means of national and regional policies. Countries

in the region have engaged in implementing those policies supported by WHO and PAHO;
however, there is much to be done to reduce the high burden of disease associated with
CVD in LAC [33] Due to the existing economic diversity within and across the region,
large geographic density and countries in different stages of epidemiological transition,
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LAC constitutes a vast field to build efficient and complementary models for secondary
prevention of CVD.

ROADMAP FOR SECONDARY PREVENTION IN LATIN AMERICA AND THE
CARIBBEAN

The World Heart Federation (WHF) Roadmaps are aligned with the WHO goal of reducing
premature mortality from CVD by at least 25% by 2025, and it may be viewed as a

model to be locally customized for countries into currently established CVD prevention
programs or to build implementation strategies where an efficient program is not yet
implemented. The Secondary Prevention Roadmap in LAC aims to optimize actions to
prevent and control CVD. Based on clear evidence of effectiveness, including feasibility
and cost effectiveness, a practical roadmap identifies potential barriers (roadblocks) to
implementation of prevention and control efforts and potential solutions for bypassing those
barriers [15]. In some circumstances, proven therapies are neither available, nor affordable,
and increased availability of proven therapies by means of expanded health coverage

would potentially address that roadblock [34]. Finally, implementation of information

and communication technology concerning the use of key therapies from simplified
recommendations would maximize use of available resources for better treatment and patient
adherence. The e-health technology has the potential to be incorporated into daily clinical
practice due to its low cost and being simple and widely available. About Latin America,
around 150 million individuals use smartphones, and there are predictions that this number
will increase up to 245 million users in 2019. Therefore, there is a good opportunity

and potential utility of e-health technologies, particularly in terms of secondary prevention
strategies in Latin America.

Two main actions are necessary to achieve the desired target for secondary prevention.
First, priority interventions provided in a standardized algorithm (pharmacologic availability
and use: ACE inhibitors, aspirin, statins, beta-blockers, tobacco cessation agents, and
nonpharmacologic strategies that facilitate lifestyle modification, particularly smoking
cessation) should be used broadly in a standardized manner by multidisciplinary teams

in diverse settings. Second, systems of care should be structured to improve the likelihood
of patient adherence to these interventions [15]. Table 3 identifies roadblocks and potential
solutions for LAC that were the result of a joint consultation meeting between several
international organizations (PAHO, WHF, the Latin American Society of Hypertension, the
Inter-American Society of Cardiology [IASC], the Caribbean Public Health Agency, the
Centers for Disease Control and Prevention), and representatives of Ministries of Health

of selected countries (Brazil, Chile, Cuba) held in Sdo Paulo, Brazil, at the end of 2015.
This joint consultation, which reviewed the applicability of the WHF Global Roadmap on
Secondary Prevention for Latin America and explored opportunities to improve secondary
prevention, concluded that WHF Roadmap framework is well aligned with the WHO
strategy and priorities for NCD/CVD management as well as with the priorities of many
other relevant global and regional organizations in this particular matter. In addition, this
consultation highlighted that the WHF Roadmap offers an important opportunity to work
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in the coordinated manner at local and regional levels to coordinate efforts among between
partners to scale up secondary prevention of CVD in the Americas.

The following actions should be prioritized to obtain the desirable outcomes (Figure 1):
1) integration of CVD secondary prevention interventions into the general framework
of CVD/NCD management; 2) increasing the availability of health care professionals to
provide recommendations to patients with known CVD; 3) simplifying the treatment of
patients with known CVD; 4) ensuring that health care professionals are aware of and
follow recommendations; 5) increasing the availability and affordability of key priority
interventions; 6) helping patients to adhere to recommendations; 7) strengthening the
governance of health care systems to enhance prevention; and 8) strengthening health
information systems [15].

LATIN AMERICAN CVD PREVENTION AND CONTROL PRIORITIES

In 20086, in response to the regional and global concern about NCD, the Directing Council
of PAHO approved a comprehensive regional plan for the prevention and control of NCD
[35]. This program was operationalized through biannual plans aimed at achieving specific
objectives, which included 4 lines of action: integrated management of NCD and risk
factors; health promotion and disease prevention; surveillance; and policy and advocacy
[33]. Since then, significant progress in implementing national chronic disease programs has
been reported in the majority of countries [33].

In 2010, a regional consultation on cardiovascular health, led by PAHO, proposed a core
set of priority interventions to improve cardiovascular health in the region and, since then,
much progress has been reported. Policies related to improvements in smoke-free spaces
were most likely to be implemented. Progress was apparent in surveillance of risk factors,
actions to improve the quality of mortality data, and access to medication for hypertension
among disadvantaged populations. However, significant challenges persist in many priority
areas. For instance, on the prevention side, less than one-half of countries reported more
focus and resources for cardiovascular health components of the NCD plans. What was
also evident in that report was the limited progress on the clinical management of CVD.
For example, less than 50% of the countries reported clear progress on the following:
emphasis of therapeutic control of hypertension; CVD risk assessment in primary care;
public health programs for early recognition of CVD; institutional incentives for doctors to
use clinical practice guidelines in hypertension management and for quality improvement of
acute coronary syndrome [36].

PROPOSAL FOR A REALISTIC AND EFFICIENT PREVENTION COALITION
PLAN IN LATIN AMERICA

Taking into account the heterogeneity of health systems, management strategies for CVD
prevention, and patient adherence in LAC, a proposal for a coalition toward an efficient
and integrated prevention plan will not be an easy task; however, this is indeed feasible. A
common, comprehensive, regional, and country-applicable agenda is urgently needed and
highly desirable for secondary prevention of CVD in LAC. To address the high burden
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of CVD in the region, a coalition plan should be developed. This would include the
integrated efforts of clinical medicine, public health and health professional societies and
organizations, government at all levels (federal, state, and municipal), patient organizations,
universities, private initiatives, and international organizations such as PAHO and WHF. The
guarantee of availability and accessibility of an essential set of medications is critical to
moving forward with the secondary prevention of the CVD agenda. In this regard, the role
of PAHO Strategic Fund would be relevant to support the efforts of countries to improve the
access to high-quality and affordable, low-cost medications [37].

It would be very desirable that following this joint consultation meeting, the LAC region can
move toward the construction of a regional plan to scale up the implementation of the CVD
secondary prevention. Such a plan should start with a situational analysis in each country to
properly and reliably assess the current landscape of secondary CVD prevention. The plan
should focus on clear and measurable objectives, contain straightforward implementation
actions, and include a core set of indicators for monitoring and evaluation.

SIMPLE AND PRACTICAL GUIDELINES FOR HEALTH CARE PROVIDERS

Guideline-based recommendations continue to be under-used, and some observational
studies have shown that low implementation in daily practice is associated with the high
degree of complexity of the recommendations [28,29,38]. As a result, patients fail to benefit
optimally from advances in health care and are exposed to unnecessary risks, and health
care systems are exposed to unnecessary expenditures. The utilization of clinical practice
guidelines is influenced by local barriers or facilitators for the individual clinician and

the professional context. There are gaps between knowledge and application, and these
could be linked to: 1) guidelines characteristics (e.g., format, external validity, and scientific
basis); 2) physician factors that include knowledge, training, and agreement with guidelines;
and 3) both physician and organizational environments [38]. Francke et al. [39] suggested
that guidelines that are easy to understand and simple to use in daily practice are more
likely to be fully implemented. Moreover, various characteristics of patients, health care
professionals, and the environment may influence guideline implementation. It seems clear
that effective strategies to improve guideline adherence that are based on multiple domains
and broader approaches are more likely to be successful. WHO has promoted the use of

a Package of Essential Noncommunicable disease interventions for primary health care in
low-resource settings. In the context of CVD secondary prevention, the WHO Package

of Essential Noncommunicable [40] should be considered as a simple and practical tool

for health care providers that could be customized to address local needs. Technical
guidance packages from WHO should also be considered to guide interventions, including
those focused on CVD prevention and management (e.g., Global HEARTS [Technical
Package For Cardiovascular Disease Management In Primary Health Care]), complemented
by activities focused on sodium reduction (e.g., SHAKE [Technical Package For Salt
Reduction]) and tobacco cessation (MPOWER [Technical Package To Defeat The Global
Tobacco Epidemic]) [41].
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FINAL CONSIDERATION

CVD imposes a heavy and lifelong burden in LAC. Availability of scientific evidence
confirming efficacy of pharmacological and nonpharmacological interventions requires
appropriate translation and implementation to fully recognize their benefits. The WHF 25
x 25 Roadmap aiming at reducing premature cardiovascular mortality, globally, includes
3 major components: smoking; hypertension; and cardiovascular secondary prevention.
To achieve efficiently the proposed target, a coalition including academic, government,
health organizations, private stakeholders, and civil society, including nongovernment
organizations, must work together toward a better and more efficient system for
cardiovascular care delivery in LAC. Therefore, there is a clear role for PAHO, WHF,
and organizations such as the Inter-American Society of Cardiology to be responsible
for organizing and harmonizing the CVD secondary prevention in Latin America. In that
context, the IASC would have a crucial role leading the National Cardiology Societies in
Latin America.

Regarding the role of primary care providers on the care delivery in substantial proportion
of secondary prevention, especially outside the large cities and in poorer regions where
there are fewer cardiologists, understanding and proposing how they might be reached and
included in these efforts represents a key challenge. In fact, we would like to suggest that
based on the 25 x 25 Roadmap launched in Brazil, the Family Health Strategy, linked to the
Universal Health Coverage of the Brazilian Health System, should definitely include health
workers in order to identify patients with secondary prevention eligibility and to reassure the
best possible adherence rates for evidence-based medications. Consequently, the inclusion
of the health system component, ideally through health workers for the implementation of
strategies for CVD secondary prevention is highly recommended for a successful nationwide
preventive program.

Finally, nongovernmental organizations serve as strategic partners and can support and
deliver robust technical assistance. Such technical assistance must be evidence-based and
action-oriented and include the CVD prevention and management. The customization of the
WHF Roadmaps are complementary to the WHO Global Action Plan for NCD prevention
and control, and their implementation in LAC will allow us to positively influence the
significant burden of CVD over the next 10 years.

ACKNOWLEDGMENTS

The authors deeply appreciate the contributions to preparing this manuscript from the following people: Diandro
Motta and Felipe Malafaia from the Research Division of Dante Pazzanese Institute of Cardiology, Sao Paulo,
Brazil, and Dr. Anselm Hennis from PAHO/WHO.

REFERENCES

1. Barquera S, Pedroza-Tobias A, Medina C, et al. Global overview of the epidemiology of
atherosclerotic cardiovascular disease. Arch Med Res 2015;46:328-38. [PubMed: 26135634]

2. Institute for Health Metrics and Evaluation. Global Burden of Disease Study 2010 (GBD 2010)
Results by Cause 1990-2010-Country Level. Seattle, WA: Institute for Health Metrics and
Evaluation; 2013.

Glob Heart. Author manuscript; available in PMC 2021 December 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Avezum et al.

10

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Page 9

. PAHO. Deaths due to noncommunicable diseases in

countries of the Americas. Available at: http://www.paho.org/hg/index.php?
option=com_content&view=article&id=10169%3A2014-deaths-due-to-noncommunicable-diseases-
in-countries-of-the-americas&catid=7237%3Ainfo&Itemid=41161&lang=en; 2014. Accessed
January 28, 2016.

. De Fatima Marinho de Souza M, Gawryszewski VP, Ordunez P, Sanhueza, Espinal MA.

Cardiovascular disease mortality in the Americas: current trends and disparities. Heart
2012;98:1207-12. [PubMed: 22826558]

. Ordunez P, Prieto-Lara E, Pinheiro Gawryszewski V, Hennis AJ, Cooper RS. Premature mortality

from cardiovascular disease in the Americas—will the goal of a decline of “25% by 2025” be met?
PLoS One 2015;10:e0141685. [PubMed: 26512989]

. Roth GA, Forouzanfar MH, Moran AE, et al. Demographic and epidemiologic drivers of global

cardiovascular mortality. N Engl J Med 2015;372:1333-41. [PubMed: 25830423]

. Kreatsoulas C, Anand SS. The impact of social determinants on cardiovascular disease. Can J

Cardiol 2010;26(Suppl C):8C-13C.

. The NCD Alliance. The Global Burden of NCDs: The Global Epidemic. NCD Alliance. Available

at: https://ncdalliance.org/printpdf/the-global-epidemic 2010. Accessed March 1, 2016.

. Suhrcke M, Nugent RA, Stuckler D, Rocco L. Chronic disease: an economic perspective.

Available at: http://www.sehn.org/tccpdf/Chronic%?20disease%20economic%20perspective.pdf;
2006. Accessed March 1, 2016.

. Bloom DE, Cafiero ET, Jane-Llopis E, et al. The Global Economic Burden of Noncommunicable
Diseases. Geneva, Switzerland: World Economic Forum; 2011.

Atun R, de Andrade LO, Almeida G, et al. Health-system reform and universal health coverage in
Latin America. Lancet 2015;385: 1230-47. [PubMed: 25458725]

Smith SC Jr, Benjamin EJ, Bonow RO, et al. AHA/ACCF secondary prevention and risk reduction
therapy for patients with coronary and other atherosclerotic vascular disease: 2011 update: a
guideline from the American Heart Association and American College of Cardiology Foundation
endorsed by the World Heart Federation and the Preventive Cardiovascular Nurses Association. J
Am Coll Cardiol 2011;58:2432-46. [PubMed: 22055990]

Yusuf S Two decades of progress in preventing vascular disease. Lancet 2002;360:2-3. [PubMed:
12114031]

Lim SS, Gaziano TO, Gakidou E, et al. Prevention of cardiovascular disease in high-risk
individuals in low-income and middle-income countries: health effects and costs. Lancet
2007;370:2054-62. [PubMed: 18063025]

Perel P, Avezum A, Huffman M, et al. Reducing premature cardiovascular morbidity and
mortality in people with atherosclerotic vascular disease: the World Heart Federation Roadmap
for Secondary Prevention of Cardiovascular Disease. Glob Heart 2015;10:99-110. [PubMed:
26213297]

O’Gara PT, Kushner FG, Ascheim DD, et al. 2013 ACCF/AHA guideline for the management

of ST-elevation myocardial infarction: a report of the American College of Cardiology Foundation/
American Heart Association Task Force on Practice Guidelines. J Am Coll Cardiol 2013; 61:e78—
140. [PubMed: 23256914]

Steg PG, James SK, Atar D, et al. ESC guidelines for the management of acute myocardial
infarction in patients presenting with ST-segment elevation. Eur Heart J 2012;33:2569-619.
[PubMed: 22922416]

1V guidelines of Sociedade Brasileira de Cardiologia for treatment of acute myocardial infarction
with ST-segment elevation. Arq Bras Cardiol 2009;93(Suppl 2):e179-264. [PubMed: 20676461]
Amsterdam EA, Wegner NK, Brindis RG, et al. 2014 AHA/ACC guideline for the management
of patients with non-ST-elevation acute coronary syndromes: executive summary: a report of the
American College of Cardiology/American Heart Association Task Force on Practice Guidelines.
Circulation 2014;130:2354-94. [PubMed: 25249586]

Nicolau JC, Timerman A, Marin-Neto JA, et al. Guidelines of Sociedade Brasileira de Cardiologia
for unstable angina and non-ST-segment elevation myocardial infarction (l1 edition, 2007)
2013e2014 update. Arg Bras Cardiol 2014;102(Suppl 1):1-61.

Glob Heart. Author manuscript; available in PMC 2021 December 01.


http://www.paho.org/hq/index.php?option=com_content&view=article&id=10169%3A2014-deaths-due-to-noncommunicable-diseases-in-countries-of-the-americas&catid=7237%3Ainfo&Itemid=41161&lang=en
http://www.paho.org/hq/index.php?option=com_content&view=article&id=10169%3A2014-deaths-due-to-noncommunicable-diseases-in-countries-of-the-americas&catid=7237%3Ainfo&Itemid=41161&lang=en
http://www.paho.org/hq/index.php?option=com_content&view=article&id=10169%3A2014-deaths-due-to-noncommunicable-diseases-in-countries-of-the-americas&catid=7237%3Ainfo&Itemid=41161&lang=en
https://ncdalliance.org/printpdf/the-global-epidemic
http://www.sehn.org/tccpdf/Chronic%20disease%20economic%20perspective.pdf

1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Avezum et al.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Page 10

Windecker S, Kohl P, Alfonso F, et al. 2014 ESC/EACTS guidelines on myocardial
revascularization: the Task Force on Myocardial Revascularization of the European Society of
Cardiology (ESC) and the European Association for Cardio-Thoracic Surgery (EACTS) developed
with the special contribution of the European Association of Percutaneous Cardiovascular
Interventions (EAPCI). Eur Heart J 2014;35: 2541-619. [PubMed: 25173339]

Kulik A, Ruel M, Jneid H, et al. Secondary prevention after coronary artery bypass graft

surgery: a scientific statement from the American Heart Association. Circulation 2015;131:927—
64. [PubMed: 25679302]

Perk J, De Backer G, Gohlike H, et al. European guidelines on cardiovascular disease prevention in
clinical practice (version 2012): the Fifth Joint Task Force of the European Society of Cardiology
and Other Societies on Cardiovascular Disease Prevention in Clinical Practice (constituted by
representatives of nine societies and by invited experts). Eur Heart J 2012;33:1635-701. [PubMed:
22555213]

Yusuf S, Hawken S, Ounpuu S, et al. , for the INTERHEART Study Investigators. Effect of
potentially modifiable risk factors associated with myocardial infarction in 52 countries (the
INTERHEART study): case-control study. Lancet 2004;364:937-52. [PubMed: 15364185]

O’Donnell MJ, Xavier D, Liu L, etal. , for the INTERSTROKE Investigators. Risk factors for
ischaemic and intracerebral haemorrhagic stroke in 22 countries (the INTERSTROKE study): a
case-control study. Lancet 2010;376:112-23. [PubMed: 20561675]

Chow CK, Jolly S, Rao-Melacini P, Fox KA, Anand SS, Yusuf S. Association of diet, exercise,

and smoking modification with risk of early cardiovascular events after acute coronary syndromes.
Circulation 2010;121:750-8. [PubMed: 20124123]

Igbal R, Anand S, Ounpuu S, et al. , for the INTERHEART Study Investigators. Dietary patterns
and the risk of acute myocardial infarction in 52 countries: results of the INTERHEART study.
Circulation 2008;118:1929-37. [PubMed: 18936332]

Grainger Gasser A, Welch C, Arora M, et al. Reducing cardiovascular mortality through tobacco
control: a World Heart Federation Roadmap. Glob Heart 2015;10:123-33. [PubMed: 26213299]
Alberts MJ, Bhatt DL, Mas JL, et al. , for the REACH Registry Investigators. Three-year follow-up
and event rates in the international REduction of Atherothrombosis for Continued Health Registry.
Eur Heart J 2009;30:2318-26. [PubMed: 19720633]

Rodriguez F, Cannon CP, Steg PG, et al. , for the REACH Registry Investigators. Predictors of
long-term adherence to evidence-based cardiovascular disease medications in outpatients with
stable atherothrombotic disease: findings from the REACH Registry. Clin Cardiol 2013;36:721-7.
[PubMed: 24166484]

Yusuf S, Islam S, Chow CK, et al. , for the PURE Study Investigators. Use of secondary
prevention drugs for cardiovascular disease in the community in high-income, middle-income,
and low-income countries (the PURE Study): a prospective epidemiological survey. Lancet
2011;378:1231-43. [PubMed: 21872920]

Teo K, Lear S, Islam S, et al. , for the PURE Investigators. Prevalence of a healthy lifestyle
among individuals with cardiovascular disease in high-, middle- and low-income countries:

the Prospective Urban Rural Epidemiology (PURE) study. JAMA 2013;309:1613-21. [PubMed:
23592106]

Hospedales CJ, Barcelo A, Luciani S, Legetic B, Ordunez P, Blanco A. NCD prevention

and control in Latin America and the Caribbean: a regional approach to policy and program
development. Glob Heart 2012;7:73-81. [PubMed: 25691170]

Khatib R, McKee M, Shannon H, et al. , for the PURE Study Investigators. Availability and
affordability of cardiovascular disease medicines and their effect on use in high-income, middle-
income, and low-income countries: an analysis of the PURE study data. Lancet 2016;378:61-9.
PAHO. Plan of Action for the Prevention and Control of Noncommunicable Diseases in the
Americas 2013-2019. Washington, DC: PAHO; 2014.

Ordunez P, Mize V, Barbosa M, Legetic B, Hennis AJ. A rapid assessment study on the
implementation of a core set of interventions to improve cardiovascular health in Latin America
and the Caribbean. Glob Heart 2015;10:235-240.€2. [PubMed: 26271553]

Glob Heart. Author manuscript; available in PMC 2021 December 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnue Joyiny

1duosnue Joyiny

Avezum et al.

37.

38.

39.

40.

41.

Page 11

Ordunez P, Luciani S, Barojas A, Fitzgerald J, Hennis AJ. A public health approach to
hypertension. Lancet 2015;385:1833.

Saillour-Glenisson F, Michel P. Individual and collective facilitators of and barriers to the use

of clinical practice guidelines by physicians: a literature review. Rev Epidemiol Sante Publique
2003;51: 65-80. [PubMed: 12684582]

Francke AL, Smit MC, de Veer AJ, Mistiaen P. Factors influencing the implementation of clinical
guidelines for health care professionals: a systematic meta-review. BMC Med Inform Decis Mak
2008;8:38. [PubMed: 18789150]

WHO. Package of Essential NCD Interventions for Primary Health Care: Cancer, Diabetes, Heart
Disease and Stroke, Chronic Respiratory Disease. Geneva, Switzerland: WHO; 2010.

WHO. Global Hearts Initiative: Working Together to Beat Cardiovascular Diseases. Available at:
www.who.int/cardiovascular_diseases/global-hearts/en/. Accessed May 1, 2016.

Glob Heart. Author manuscript; available in PMC 2021 December 01.


http://www.who.int/cardiovascular_diseases/global-hearts/en/

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

Avezum et al.

Human
Resources

Physical
Resources

Healthcare Health System
Delivery Components

Financing

Information
Systems

Intellectual
Resources

Healthcare
Recipient

Governance

FIGURE 1. Health system requirementsto achieve secondary prevention targets.

Reproduced with permission from Perel et al. [15].

Glob Heart. Author manuscript; available in PMC 2021 December 01.

Page 12



Page 13

Avezum et al.

‘[2] uonrenea pue sOLIBN Y[eaH 103 3INMISU| 8y} Wy el

‘uoibai [eqo|
¥

*3SB9SIP 1eay 21Wayas! ‘aH| ‘sieak ajl| paisnipe Aiigesip ‘ATvQ ‘eseasip Je[naseaoipied ‘aAd

§'65- §'0.S 8606 'ee- 6°0v €19 €Te- 8'808T L'¥€9¢ ¥'0e- 16 L'0€T ¢'ee- Lyiey  L°LSY9 L'6¢- ¢'sce voce l1zeig
elewslens

L'Te- 8'.0€ 9v.E 0'Ge— €61 'S¢ o €099T €0vsT 6'G- ¥'6L ¥'v8 8'0T- 9¢0€  6'T6EE T9T- LSyl L'€LT

4 T4 8'€0E T8t 6'€c- ¢Te 8'/Lc 4 ¢'TeST  8TSST e 6'€8 1’98 L'TT- v'8LLc €9IVIE Ter- 6'8VT 7697 03N

ueaqqLIEeD 8Y) pUB BOLIBWY UNeT UIylM sajdwexs di1oads-A1unod

ueaqqred
ay) pue
BILIBWY
78y-  ¥T9v €G89 682 TEE S Tve- 76T 28eC 6'TZ- €e6  G6IT T82-  €0§.€ ¥vIles €z 8002 1992 une
. swoour
0/~ GTOE 8€ES L9 67 627 TOy—  T8TZT 8652  L'Gh- v1L 9TET 9Ty- 6cve  S6STY  9Th- FAL A A 74 ubiH
T€-  6.6G6 6S6.  062- € 968 9'8T- 2/6T  €€eve  G6T-  L'SOT  €TIET v'T¢-  6'0W7 88895  TTe- 8¥€C 1862 Allego|o
abueyd 010z 066T dBueyd 0TOZ 066T Sbueyd  OTOz  066T  ABueyd  OT0c  066T  Sbueyd  OTOZ  066T  dBueyD  0TOZ  066T
% % % % % %
Alva arey Alva arey Alerio N Alva arey Auelion
Aurerio N
80415 21WBYDS | aHl sasessiq A401e(ndID pue fejnasencip e ||V

(0TOZ 01 066T) S811IUNOI PalI8|as pue dnoib Anunod Ag A7wa pue a1el Allferow dAD pue ‘Al ‘dAD |1e pazipsepuels-abe ul sabueyd
‘T 31gvlL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Glob Heart. Author manuscript; available in PMC 2021 December 01.



Page 14

Avezum et al.

‘|oJs1sajoyd uiglosdodi] Alsuap-mo| ‘D-1a7 ‘jolslsajoyd uisoidodi)
Asuap-ybiy ‘0-1aH $19%20]q 101dadal-Uuisualolbue ‘gyy ‘UOIRIN0SSY HeaH UedLsWY ‘YHY ‘dWolpuAs A1euolod ainde ‘SOV ‘awAzus Bunisauod-uisualolbue ‘3O ‘ABojoipie) o absjjoD uedllswy ‘QOV

‘syuaiyed 3s1i-mo| 1oy weiboid paseq-lajuad ‘pasiaiadns yim
paJedwod se synsaJ Jejiwis aney swelboid paseq-swoH “wefoid uomeljigeys. Je1pJed e 0} paliayal aq PINoys sainpadoid uonuaAIzunsod 10 SOV Yim swusiled ||y

Isiferoads yijeay feiusw e pue ueldisAyd ased Atewnid 118yl Ylim uoneloge]|0d ul ‘Juswafeuew ased 0} $sadde aney syualled 41 uoissaidap J0) UaaIds 0} a|qeuoseal i 1|
‘wresBold uoreUIDIRA BZUBN|JUI [ENUUR UR 3SeasIp JejnaseAolped Yiim syuaied |fe o1 parjdde aq pjnoys

'$18%20]-13( :9PEXI0]q SUOIBISOP|e ‘G ‘SIoNGIYUI JOV SI8X20]q WaISAS auolaisople-uisusiolBue-uiual ‘syuejnbeoonue/siuabe
19191 dnUe UonuUaAaId Arepuodss uo sjuaired [[e 01 paijdde aq pINoyYs Wayy JO UOIFRUIGLIOD 8Y} INg ‘Juaiyed 8y} JO UOIIIPUOD [BDIUID UO Paseq Palapisuod aq SNl

‘syuaiyed sajaqelp ||e 104 Adesayooeweyd pue
‘Juswafeurw pidi] ‘|01u02 ainssaid poojq ‘Juswabeuew yBIam ‘UoneIIPOW 3]A1S8}1| U0 Paseq ‘Suoliedljdwod JejnaseAoIpJed Jo UoiuaAaId J0j ale SUOIepUBWWOdaY

(wd ZOT>) S8YauI Op> UsW ‘(W 68>) S8YIUI GE> UBUOM :3IUISHLNDIID ISIEAN
,W/B% 672 01 G'8T :xapul ssew Apog

(oam Jad sAep G winwiuiw) %aam Jad sAep / ‘uiw Qg 1Ses| IV

"3]qeuoseal si syuaired ysi-yBiy A1an oy |p/Bui 0OT> D-TAH—UOU Sealaym ‘|p/Bw 0ET> 89 pInoys D-TaH—Uou ‘|p/Bw 00z
ale sap1190A|611 J1 ‘a)qeuoseal st |p/Bw 02> D-T1a7T Ue siuaied ysu-ybiy A1sA 1oy {|p/Bw OT> 40 D-1d7 Ue aAsIyde 0} Adelay) urels asn ‘Adelayy uliels Yim Jusiuyeal |

BH ww 06/07T>

"8Y{OWS 029B]O] [BIUSLUUOIIAUS 0} 81ns0dxa ON “UOIessad 818|dwo)

uoIeN|Iqeyal Jeipred
uoissaida@
UOIT_UIOIRA BZUSNJU]

30U3PING
UO Paseq SuoIedIPaIN

juswabeuew
snj[aw saaqelp g adAL

Juswabeuew ybiapn

Ananoe [eatsAyd

Wwiswabeuew pidi]
10U02 ainssaid poolg

Burjows

[e09 UollUBAJBIU| J0ojealy
TTOZ ‘auljapinb DOV/WHYV Se uoiuanaid A1epuodss 10) SUOIBPUBWILIOISY
'z 3anavl
Author Manuscript Author Manuscript Author Manuscript Author Manuscript

PMC 2021 December 01.

in

available

Glob Heart. Author manuscript



Page 15

Avezum et al.

‘slapinoid ares

Yfeay yum sybnoyl pue ‘spuswiwiod
Bureys ‘(Aoeaonpe jusiyed) ssaooud
Burfew-uoisioap ayy ul ajou Asy

e aAey 0] siuaned Jamodwg

*SUOINUBAIBIUI
Aioud aseyaind o3 syusied Joy
1oddns [e120s pue [e1oueUl) 8pIACI]

"abueya aanisod anup 03 swesboud
uoniubooal yuswajdwi :(yyesy-a)
swajsAs 1oddns uoIsIoap [ealund

'ssaUa eMe asealoul 01 (Yijeay-a)
swiasAs 1oddns uoIsIoap [ealund

‘Aioeded
wnwixew sy 0} yipeay-a Buizinn

*SaIIUNWIWIOD

leanJ ut Ajje1dadsa ‘spun ared
Yfeay J0 suoieao| AJISIanIp
‘sjusired ynum uoieI0ge||0d Ul
JISIA dn-Mmo||04 puUE 1S114 BNPAYIS
‘sinoy Bunetado o1uno puedx3

a1fisay|

Ayyeay jo uondope
‘suoieaIpaW
2119ads Jo asn

ay} Josouenodwi
‘suoireal|dwod
a|qissod pue asessip
ayl :Ajiwey pue
1uaiyed ayp 0
papino.d uoieanpg

SO1U1]9 JuaIFedino Je SHSIA
dn-mojjoy Jo a|npayas anoidwil
'S921/U8S UOIE}|IqeYSI O} [eL1a)ay

‘90UBIBYpe UOI1edIpaW pue MaIAI

10398} s Ul sydwoud uoisioap ared Jo juiod
Japinoad (Ajiwey pue suaired wioul 03 SoLIBW
se sainseaw aouewloylad ‘subredwed o1jgnd

‘anlelalfe Allenb

-ybiy 1502-mo| asooyd ‘Ajddns uoneaipaw
aul|Wealls 0} WaISAS JuaIdlya Jo/pue
Buiseyound 3|ng ‘BurinjoenUBW [BI0] BI0WOId

QELE]]
Ajunwwod sy} 1e a|ge|IeAe si 19S 8109 1Y} Jey)
2INsUa ‘SUONEBIIP3W JO ,18S 8102, B YsI|qeIsT

"SOAIUBUI
[eroueuny Bunuawa|dwi Jo Alj1qIsea) ssassy

"orqPaa) pue ‘dn-moj|o} ‘SUOIUBAIBIUI
papUBLILIOIaI JO MaIABI JusWwaAoldwi Aend

'suonuaniaul Aioud Asy Jo
s1apinoid puiwai pue ssadoid Buiew-uoisiosp
apinf 0} swasAs poddns uois1oap [ealund

‘(ereridoudde se ‘siaquiaw wea) Jaylo

01 syse1 Buriiaysuey Aq 1saiaiul Jo suoirejndod
0} suonuanaul Aysonid Janifap o1 welboud
paseq uerdisAyduou) Buiyiys-yse) asealou|

"PaqLIISap Se ¥J0|gpeo.
1511} 03 SUOIIN|OS JejIWIS ‘uonuaAald AJepuodas
1e|NISEAOIPIEI UO [9A8] WIBISAS Uijeay asel QAD
10 uonuanaid Arepuodas 1oddns 0 WaisAs

aled yjeay Arewnd ayp Jo 8ol ayy usyibuans

"aled Jo Juswabeuew
wusl-Buoy Joy ueld abreyasipisod jo Arewwns
‘paquIasald suolesIpaw ‘snyeis pue sasoufelp
leaiulo s,juaned Jo uodai feydsoy/ueloisAyd

‘[leAAINs Uo 3oedwi pue ‘BUIAL] JO SBINIAIDR
AJtep ‘saousnbasuod uo uoreINPa SNoNUIU0I
ajowold {uoIpuod Yieay ayl Inoge Ajiwey
pue sjuaired uoieanpa 03 (sasinu ‘Aoewreyd
“B°9) JJe1s aIed yijeay asianlp abebug

"90UaJIaype WJal-buo] anoidwi

pue abeianod [esianlun adueyua o3 ansdeakjod
/IndAjod Jo Ajigiseay ssasse {suoljedipal
a1iauab Apenb jo asn ay) slowold

"SOUIDIPAW [B13USSSA 4O 1S1| [BUOITEU B}
Ul papnjoul aJe suonuaAiRiul Aonid ainsug

"a1e0
UaALIp-auljapInb Jo aouenodwi ay) ssnasip
pue ‘apInb ‘yoes) 01 Japes| uoluldo 820

'S)IPald uoIeINpa
Buinuniuoo pare1oosse Yim ‘4yels 03 uonusnaid
Alepuodas gAD JO uoieanps pajehie]

*90J0J)I0M
aseo Arewiid ay) Jo) suolepUSILIODDL
10 18s ajdwis e aresues Jo dojansg

"SUOIUBAIBIUL U} 8q1I9sald
0] s|euoIssa)04d JO JaqINU 8y} 8seaIdU |

‘dn-moj |0y

01 1S0] $3SBI AZIWIUIW 0] WaIsAs Buiyoen
SNONUIUO0J 10} Ue|d JUSIOIYS Ue 8783l ‘WalSAs
aIed Uljeay ay 03 ssadde areridoldde asealou|

‘aAnd

yum asoyy xoeay Ajgreridoadde 03 | anbiun e
318310 ‘918D Y[eay JO S[aA] JUBIAYIP SS0Ioe
SWAIsAs uoljewloyul pajelbisjul ysijgeisy

“JuswIeal) Wis)
-Buo| Jo} pasu pue jo souenodwi
3y} JO aJeMme JOu aJe Sjuslted

‘3|qepioye
10U aJe suonuaAIRIul AlLiold

‘3|qe|rene
10U aJe suonuaAIRIul AlLiold

"Soul1apING Mojjo4 10U op Ing
aleme ale sjeuoissajold ared yifeaH

'sauljapInd Jo ateme
10U aJe sjeuoissajold ased yiesH

"X9]dWwod 00} 8B SUOITBPUBLIWIOIA]
10 9|qB|IBAR 10U BJE SBUI[APIND

‘suonuaniaul Aiond aquiosaid
01 s|euolIssayoid a1ed yifeay 40 3oe

"WIAISAS
3180 U1jeay ay} 01 SS3d0e aney
10U Op AAD UMOUY UM SjudlTed

"aled Arewnd

pue S18)UdJ [elldyal QAD UsaMIaq
uorrelfaiul Jo yoejlood ‘QAD
umouy| yim syuaited yoes Ajusioiys
10U Op SWASAS 81ed YieaH

Ow1 ul s1aburel uonuanaid Arepuodss Jejnasesolpsed ajeridoidde sAaiyoe 01 suonn|os [enualod pue s)20|gpeoy

Author Manuscript

suohnjos feliuslod

‘€31avl

Author Manuscript

Author Manuscript

0|gqpeoy

Author Manuscript

PMC 2021 December 01.

in

available

Glob Heart. Author manuscript



Page 16

Avezum et al.

‘ueaqqLeD puB BILIBWY UIIET ‘DY ‘9SeasIp JejnaseAolpled ‘aAD 1enaseAcipied ‘AD

'sa160]0UY28) MaU JO

uoneaBajul ybnoayy
salAnRoe uonowold
yijeay Jo diysisumo
pue Juawabebus
Aunwwod
abeinoouy

‘(uana

AD 8y} Jaye 21u1jo Jusiredino

3} Je JISIA 1811 BU) 0} BWO0D 0}
Spualy 8s0[0 pue Ajiwey) siapoddns
JUBWIea.] [euolssajolduou
‘pareulwou-juaied asn

‘slaquuawl Ajiwey Buipnjoul yiomiau
1oddns [e100s Japeoiq 40 UoieaNnpa apnjou|

"UOIIPUOD D1UOIYD
anoidwil pue abeuew o) sabueyd ajA1sayl] 10y
pasu Jo Buipuelsiapun [eninw Jo auo o3 Juaired
Burwre|q Apoaiip woly Aeme UOITRSISAUOD UIYS

‘s|elialew
Jeuoireanpa pue (Buisop oy sjoquiAs *6a)
s|age] uoneaipaw 1aidisiul 0] Ases dojansq

*(YayeaHw) suolyepuawwodal ajdwis
pue Asx 1noge syuaired puiwai 0y ABojouydsy
UOIIRIIUNWLIO PUR UOITeWIojul asn

el
0] UOIEDIP3AW JeyM MOUY| 10U Op
oym Aoeia)1| Yi[esy Mo| Yim siuaiied

*SUOIIEPUBLILLIODAI
MO|]04 0} JBQLUBLUBIIOU Op SIUBITed

Author Manuscript

SuONN|OS [e1NUBI0d

Author Manuscript

Author Manuscript

0|qpeoy

Author Manuscript

Glob Heart. Author manuscript; available in PMC 2021 December 01.



	CARDIOVASCULAR DISEASE BURDEN IN LATIN AMERICA AND THE CARIBBEAN
	THE FRAMEWORK OF CVD SECONDARY PREVENTION
	CVD SECONDARY PREVENTION IN LATIN AMERICA AND THE CARIBBEAN: A SITUATION ANALYSIS
	ROADMAP FOR SECONDARY PREVENTION IN LATIN AMERICA AND THE CARIBBEAN
	LATIN AMERICAN CVD PREVENTION AND CONTROL PRIORITIES
	PROPOSAL FOR A REALISTIC AND EFFICIENT PREVENTION COALITION PLAN IN LATIN AMERICA
	SIMPLE AND PRACTICAL GUIDELINES FOR HEALTH CARE PROVIDERS
	FINAL CONSIDERATION
	References
	FIGURE 1.
	TABLE 1.
	TABLE 2.
	TABLE 3.

