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Summary

While, many interventions can prevent cardiovascular disease (CVD), and its resulting morbidity or mortality, these
are used sub-optimally in most countries. Therefore, health systems need to develop new approaches to ensure that
proven CVD therapies are delivered widely. In this review, we describe five impactful implementation strategies
which include: (1) Task shifting, (2) Use of mobile-Health (mHealth) support and virtual access to care, (3) simplified
diagnostic and management algorithms for the prevention of CVD, (4) improving the use of combinations of
medicines (i.e., polypill), and (5) patient engagement and role of patient-nominated peer support (i.e., treatment
supporters). Adapting and tailoring these strategies to the local context in different settings in various countries in the
Americas and the Caribbean can reduce the morbidity and mortality of CVD substantially.

Copyright © 2024 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Keywords: Cardiovascular disease; Primary prevention; Secondary prevention; Implementation

Introduction

Despite impressive advances in our ability to prevent
and treat cardiovascular disease (CVD),' the downward
trends in age-standardised mortality seen in recent de-
cades in many places, including the Americas, have
started to reverse. This is happening against a back-
ground of populations growing and ageing, so that the
overall burden of disease in populations is increasing
markedly, at a time when many countries are facing
critical shortages of money and resources, especially
health workers.?

If health systems are to respond to these chal-
lenges, they must transform their existing approaches
to prevention and treatment. The first of these two
papers described trends in CVD incidence, risk fac-
tors, mortality, current policies, and strategies at the
population-level across the Americas and the Carib-
bean.” While some, but still too little progress, has
been made with population-based measures, such as
tobacco control and sugar reduction,® systematic
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identification of those with risk factors and their
management through evidence-based interventions
are far from optimal even in wealthier countries (both
in the Americas and globally).”* In this second paper
of the Series Cardiovascular Disease in the Americas,
we will focus on novel implementation strategies for
the up scaling of established interventions that
would be most impactful in reducing the burden of
CVD.

Health systems are complex, with a series of inputs
as described by the World Health Organization,
including service delivery and health workforce (i.e.,
health workers, patients, and their friends and families),
access to essential medicines and, increasingly, health
information systems and technology, all ideally coming
together in a contextually appropriate mix within a
managed and financially viable system.’ In this review,
we consider innovations related to these inputs, recog-
nising that none is a panacea and, if mishandled, can
have unintended adverse consequences. They are: (1)
shifting basic tasks involved in screening, diagnosis and
management of CV risk to Non-Physician Health
Workers (NPHWS), (2) incorporation of innovations in
technology, including mobile-Health (mHealth) support

Check for
updates

The Lancet Regional
Health - Americas
2025;42: 100964
Published Online 14
February 2025
https://doi.org/10.
1016/j.lana.2024.
100964


Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:schwalj@mcmaster.ca
http://crossmark.crossref.org/dialog/?doi=10.1016/j.lana.2024.100964&domain=pdf
https://doi.org/10.1016/j.lana.2024.100964
https://doi.org/10.1016/j.lana.2024.100964
https://doi.org/10.1016/j.lana.2024.100964
http://www.thelancet.com

Series

and virtual access to care, (3) easy to use diagnostic and
management algorithms for the prevention of CVD, (4)
ensuring that effective medicines, are accessible at low-
cost (i.e., polypill), and (5) engaging patients and
utilizing peer support (i.e., treatment supporters) to
optimize adherence to medication and lifestyle modifi-
cations (Fig. 1, Table 1). These concepts will be dis-
cussed below.

Search strategy and selection criteria for this
review

References for this narrative review were identified
through searches of PubMed using the terms: “global”
OR “worldwide” OR “North America” OR “Latin
America” OR “Caribbean” AND a term for each of the 5
components highlighted below, including, “Task Shift-
ing”, “Task Sharing”, “Non-physician Health Worker,
“Community Health Worker”, “mHealth”, “Mobile
Health”, “Digital Health”, “Virtual Care”, “polypill”, and
“treatment supporter”. Articles were also identified
through searches of the authors’ own files. The final
reference list was generated based on originality and
relevance to the broad scope of this Review.

Task shifting and sharing: a community-based
approach to risk factor and lifestyle

modification
The global shortage of trained health care providers has
encouraged exploration, in many countries, of alterna-
tive strategies for redistributing the tasks involved in
health care delivery. This redistribution involves
changes to the tasks of different types of health workers,
reallocation of roles and responsibilities between health
workers and patients (and their carers), and greater use
of machines, such as portable diagnostics, now
augmented by artificial intelligence.® The challenge is
how to bring the right mix of these resources together in
the right place at the right time to meet the needs of the
patient as they move through the different levels (pri-
mary, secondary, and tertiary) of the health system. This
model, if well-managed, can promote continuity and
coordination of care, crucial for managing chronic dis-
eases like CVD and this can significantly reduce hospi-
talizations and improve outcomes, while avoiding
unnecessary or wasteful procedures. If poorly
managed, it can make things worse.

Achieving this transformation is now urgent. Can-
ada, a high-income country (HIC) in the Americas, is

Task
Sharing/Task
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Patient
Engagement
and
Treatment
Supporter:
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Virtual Care

Simplified
diagnostic
and
anagement
Igorithms
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Fig. 1: Outline of 5 strategies to decrease the burden of cardiovascular disease.
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Mobile health technologies HIC > MIC > LIC

Simplified diagnostic and LIC and MIC > HIC

management algorithms

Low-cost available medicines LICand MIC > HIC
(i.e., Polypill)
Patient engagement and peer Universal

support

Strategy Application by  Advantages/disadvantages
Country income
level
Task shifting LiICand MIC>HIC _ NpHw infrastructure more developed and accepted in LIC and MIC where shortages of health

care providers are more pronounced.
- Concerns in HIC of replacing trained physicians with NPHWs, rather than supplementing the
existing workforce have been raised

- Limited access and costs are potential barriers in LIC < MIC > HIC

- A larger shift in diagnostic paradigms required in HIC.
Adherence to HIC guidelines require more health system infrastructure and resources

- Polypill could address cost and availability barriers that are more pronounced in LIC/MIC

No disadvantages to engaging patients and family to help address the burden of CVD

LIC, Low-income country; MIC, middle-income country; HIC, high-income country; NPHW, non-physician health worker; CVD-cardiovascular disease.

Table 1: Novel implementation strategies for the up scaling of established interventions that would be most impactful in reducing the burden of CVD.

projected to have a shortfall of 44,000 physicians (out of
a total of 120,000 physicians), including 30,000 family
physicians, by 2028, and 117,600 nurses by 2030."
Physician shortages are also expected to grow in the
United States with a deficit of about 122,000 physicians
by 2032."* These both have consequences for middle-
income countries (MIC) and Low-income country
(LIC), which already face even greater shortages of
health care workers (doctors, nurses, midwives, phar-
macists, etc.) and which are losing those that migrate to
HIC to fill these gaps. In 2016 the World Health Or-
ganization estimated that there would be a global
shortfall of 18 million health workers by 2030, mostly in
LIC and MIC." While more recent projections are
lower, at 12.9 million, they are still far beyond our ability
to produce them in the time available.” This calls for a
paradigm shift in our health care delivery if we are to
adequately address the growing burden of CVD and
other non-communicable diseases.

While increased training of nurses, physicians, and
other health workers is required, this will take time and
must be accompanied by measures to retain those who
are now employed. However, such measures have
proven difficult to implement due to an unwillingness to
provide the financial and non-financial rewards neces-
sary and to improve working conditions. Therefore,
those managing health systems have been exploring a
complementary strategy of increasing task shifting and
task sharing, creating new occupational groups, such as
physician assistants/associates, nursing assistants and
other NPHWs, who can relieve doctors and nurses of
some of their simpler and more routine tasks. These
groups undertake training courses that are much
shorter and more limited than those taken by members
of the health professions they are assisting, and are
accountable to, and have correspondingly narrower
scopes of practice.

There is now good evidence that nurses can achieve
as good or even better outcomes as doctors in the
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routine management of uncomplicated chronic dis-
eases.”” A different question is whether NPHWs can
also achieve favourable clinical outcomes, with some
evidence that they can in certain circumstances.'® This
approach has been used in many LIC and MIC for the
management of some infectious diseases and to treat
and prevent vitamin deficiencies and was recently
re-established in the management of the Human Im-
munodeficiency Virus (HIV). A systematic review of
task-shifting for HIV care in Africa, showed that
NPHWs were cost-effective and delivered high-quality
care to a larger population than traditional physician-
centered models, although this was in settings facing
extreme shortages of physicians.”” Another systematic
review examined the use of NPHW in management of
non-communicable diseases.” It included 22 studies
although sixteen involved other health professionals
(nurses and midwives) and only 6 involved non-
professional health workers. It found that this occupa-
tional group could be effective in screening for cancer,
CVD, depression, and epilepsy, although in most of
these cases the evidence was from a single study. There
was also evidence that they were effective in prescribing
within protocols for depression and epilepsy.

The HOPE 4 study was a comprehensive, collabora-
tive model of care involving NPHWs and the provision
of cost-free CV medications in patients with newly
diagnosed or poorly controlled hypertension.” The
intervention was implemented across 30 communities
in Colombia and Malaysia and achieved strongly posi-
tive results with participants in the intervention group
experiencing a 40% greater reduction in Framingham
Risk Score 10-year risk at 12 months compared to con-
trols. The model evaluated in the HOPE 4 study not only
screened, and diagnosed patients with CV risk, but also
initiated treatment for effective risk factor modification.
Subsequently, a systematic review of task shifting in
LMIC for the management of hypertension demon-
strated a mean drop of systolic blood pressure of
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3.7 mmHg when community health workers were the
NPHWs, with larger effect sizes when management was
by health professions, such as pharmacists (8.1 mmHg)
and nurses (5.3 mmHg).”* Most recently, a large scale,
cluster randomized controlled trial, involving 163 vil-
lages and over 33,000 patients in China, demonstrated
that NPHWSs (community health workers) initiating
antihypertensives in patients with untreated or poorly
controlled blood pressure, not only reduced blood
pressure in the intervention group [net between group
difference in systolic blood pressure reduction
was —23.1 mm Hg (95% CI -24.4 to -21.9; p < 0.0001)],
but also showed a significant reduction in their primary
composite outcome of myocardial infarction, stroke,
heart failure requiring hospitalisation, and cardiovas-
cular disease death over 36 months (1.62% vs 2.40% per
year; hazard ratio [HR] 0.67, 95% CI 0.61-0.73;
p < 0.0001). NPHWs also provide valuable education
and counselling on CVD risk factors, medications, and
lifestyle modifications, contributing to patient empow-
erment and improved health outcomes.”

Task shifting and task-sharing have also been suc-
cessfully implemented in HIC. Both blood pressure and
blood sugar control in people with diabetes have been
improved through task shifting to NPHWs, both nurses
and other health workers.”?* While task shifting to
NPHWs is often a necessity in rural and under-serviced
areas, it can also be adapted to help address gaps in CVD
primary and secondary prevention among disadvan-
taged populations in HIC that often lack access to
care.”*”

While several initiatives are underway to increase
task shifting to NPHWSs in the management of CVD
risk, The Hearts Technical Package exemplifies this at
the international level.”” Launched in 2016, the Hearts in
Americas Initiative started in 4 countries and is now
operating in more than 22 across the Americas and the
Caribbean and sets out the structure needed for a suc-
cessful program to address CVD risk in primary care.
This program supports task shifting and is working to
reduce CVD by scaling up a standardized set of disease
management and risk reduction interventions at the
primary care level.” Other, local programs of care for
secondary prevention of CVD, are being implemented,
often by pharmacists and nurse-practitioners.*

Physician oversight and contextualized
implementation

Although they are conflated in much of the literature, as
noted above, it is essential to differentiate NPHWSs who
are members of health professions, such as nurses,
midwives, and pharmacists, from those in subsidiary
occupations such as other NPHW. The former can often
operate autonomously, within a defined scope of prac-
tice, as they are professionally liable to regulators for
their actions. The latter must be supervised by a health
professional who takes this responsibility for tasks that

are delegated. This is an important distinction because
the work involved in supervision may outweigh any
benefits of delegation.*’ Factors to be considered include
the complexity of the disease being diagnosed and
treated. Non-professional occupations should never be
seeing undifferentiated patients but can work effectively
where there are simplified diagnostic and management
algorithms.

Second, the training of the NPWH will also impact
their scope of practice. For example, a physician assis-
tant or associate in a HIC may be trained to undertake
certain technical tasks, such as administration of diag-
nostic tests. The unfortunate experience with physician
associates in the United Kingdom, where this new
occupation was introduced with minimal thought, pro-
vides a cautionary example.”> However, a community
health worker or village volunteer (especially in LIC and
MIC) might be limited to performing tasks relating to
screening (i.e., blood pressure) or education (i.e.,
smoking cessation and medication adherence).

Finally, the third factor that limits the wide-spread
adoption of NPHWSs for the diagnosis and manage-
ment of CVD risk are concerns regarding adequate
training and supervision of NPHWs. Governmental and
regulatory policies restricting practices of NPHWs (i.e.,
prescribing essential medications) are a significant
barrier to the implementation of The Hearts Technical
Package.”” Societal attitudes would have to evolve and
adapt to this new growing workforce within the health
system. There is a need to ensure a continued pipeline
of appropriately trained health care professionals,
including physicians and nurses, while developing a
cadre of NHPWs who can support them in delivering
systematic screening, diagnosis and basic management,
including education for CVD risk."

Contextually appropriate implementation strategies
for the management of CVD are also crucial when
considering the successful integration of NPHWs into
the health system. By involving local stakeholders in the
development and implementation of CVD risk man-
agement strategies, more impactful results can be real-
ized.” This concept is particularly relevant when
considering indigenous populations. In 2018, it was
estimated that approximately 58 million people from
800 indigenous groups lived in Latin America, repre-
senting around 10% of the total population.** These
groups often suffer major disadvantage in accessing
care, reflecting the impact over centuries of colonial
structures and attitudes that have deprived them of po-
litical power, economic resources, and access to services
such as health and education.”” A high prevalence of
diabetes was reported (12.5%; 9.6-16.1%) in a
population-representative survey of indigenous Mayan
communities in Guatemala (approximately 75% under
50 years).”® Similarly, in an indigenous population of
Mexico (mean age of 35.8 + 13.0 years), a prevalence of
metabolic syndrome of 53.1% was reported.” In
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addition, high rates of smoking in the indigenous pop-
ulation have been associated with its use as a tool for
traditional practices.”” These disparities in the CVD risk
persist in the Indigenous populations in HIC as well. In
comparison to non-Indigenous individuals, the age-
standardized cardiovascular disease mortality is 30%
higher for First Nations men and 76% higher for First
Nations women in Canada.*®

The system of beliefs and practices, such as the
notion of spiritual balance and the preference for
traditional medicine instead of conventional medical
care, can influence adherence to pharmacological treat-
ment and control of risk factors. For instance, dietary
recommendations may not consider the importance of
traditional foods, and physical activity guidelines may
not align with indigenous norms and practices.”
Moreover, mistrust in healthcare systems and health-
care providers, can deter Indigenous people and disad-
vantaged groups within the general population from
seeking and adhering to treatment.* The involvement of
NPHWSs who are from the local communities has po-
tential to address some of these issues, but caution is
still needed as experiences with Roma health mediators
in Eastern Europe suggests.” Thus, implementation
programs and the training of NPHWSs should consider
these factors, seek early engagement of appropriate
stakeholders and tailor interventions to reduce the gaps
in CVD risk management within these communities.
Task sharing and task shifting to NPHWs could be an
effective strategy to mitigate the effects of the inequi-
table distribution of resources to these populations.

Digital and Mobile Health M-health
applications for primary and secondary

prevention

The rapid evolution of technology and digital health
interventions (DHI) has facilitated development of new
models of prevention of cardiovascular disease. Digital
health refers to the systematic application of informa-
tion, technologies, and data to support health care de-
cision making and provision to improve health
outcomes.” Mobile health, or mHealth, is a type of
digital health that involves the use of mobile devices
such as smartphones and tablets, to support both health
care delivery and dissemination of information. Digital
health is a rapidly evolving area of health care delivery
which has the potential to enhance the reach and scope
for CVD prevention across a variety of settings globally.
It can take advantage of the remarkable growth of mo-
bile internet in many LMICs, sometimes leapfrogging
HICs that have traditionally depended on landlines. In
2018, it was estimated that the total number of internet
users had surpassed 3.5 billion globally.* This rapidly
expanding communication infrastructure offers signifi-
cant opportunities to shift screening, diagnostic and
management strategies for CVD away from traditional
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health care settings. Since 2008, over a thousand digital
health applications have been documented, which can
take many different forms. In a joint document by the
World Bank Group, the WHO, and United States
Agency for International Development digital health
interventions (DHI) have been recognized as a tool to
“scale up health interventions and engage civil soci-
ety”.* They provide an opportunity to address health
system challenges, at an individual, community and
population health level (Fig. 2).*

Recognizing the potential applications of digital
health, the WHO has made recommendations on the
use of digital interventions for health system strength-
ening. They classify interventions into those which
target patients, those for healthcare providers, those for
health system/resource management, and interventions
for data services. DHI encompass a large array of ap-
plications, which will continue to expand as our tech-
nological advances do (Fig. 3).

Patient-focused DHI include mobile applications and
messaging services that can deliver health information
and promote health awareness. For instance, mobile
applications can help users track their physical activity,
dietary intake, medication adherence and other health
behaviours, providing data and feedback to users and
providers to promote behaviour change.” DHI has
demonstrated benefits in areas such as smoking cessa-
tion,* HbAlc lowering,*” blood pressure control,** and
weight loss.”” A meta-analysis reviewing 9 RCT and
cohort studies using DHI for both primary and sec-
ondary CVD prevention revealed a beneficial effect of
DHI on CVD risk factors and outcomes, with a nearly
40% relative risk reduction in CVD, particularly with
regards to secondary CVD prevention.”® The in-
terventions included telemedicine, web-based strategies,
email, mobile phone applications, text messaging and
monitoring sensors. Some caution is, however,
required. Effective engagement with the information
that these devices yield can be time consuming, may be
a low priority given the challenge of merely surviving,”
especially where the presence of CVD risk factors
doesn’t interfere with everyday life. It is, however, also
important to note that the most effective means of
addressing these health problems is through
population-based measures and especially those target-
ing the price, availability, and marketing of harmful
substances such as tobacco.

There has been especially rapid uptake of wearable
devices. While wearable technology has been regularly
used in diagnosis, treatment and therapy in cardiology,
these technologies have continued to become more
accessible, enabling detection of risk factors and early
intervention.”” For instance, a Spanish study reported
that a 12-lead Holter device with compression capabil-
ities for low-bandwidth mobile technology could used to
detect arrythmias in rural areas of LMICs where there
are few medical personnel.”® A single -center study in
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Fig. 2: Examples of how digital health interventions could address health system challenges, implemented using ICT systems. *ICT-Information
and Communication Technology. (Source: WHO, Classification of digital health interventions v1.0: a shared language to describe the uses of
digital technology for health. Geneva: World Health Organization; 2018).**

the United States found that remote monitoring for
heart-failure patients in underserved communities
showed significant reductions in health care utiliza-
tion.** Virtual cardiac rehab programs have become
increasingly common and can leverage digital platforms
to deliver these interventions remotely, enabling

individuals to participate in rehabilitation activities from
their homes.” This facilitates adherence to establish
CVD management guideline, despite geographic and
financial limitations.

While the digital solutions have been mostly evalu-
ated in high-income areas, there are instances of DHI

Digital Health Applications

%) &

i, W

Patient Engagement Disease [
& Self-Management Detection/Diagnosis -

1

* Wearable devices &
sensors

o E-referrals
 Teleconsultations

* Wearable devices
* Medication
management
* Lifestyle apps

o Telemedicine
* Digital therapeutics

* Remote adherence » Digitalized records
monitoring * Epidemiologic
* Telemedicine modeling
* Predictive analytics

Fig. 3: Evolving applications of digital technology in health and health care.
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that have shown promise in LIC and MIC settings. For
example, an RCT of mHealth interventions involving
mobile and web-based applications in low-income, ur-
ban settings in Argentina, Guatemala, and Peru ach-
ieved a reduction in body fat and improvement in eating
behaviours.*®

Telecardiology has also demonstrated potential use
in rural areas where there is limited access to cardiolo-
gists and medical facilities. These involve tele-
consultation, tele-monitoring systems and prehospital
triage. In a study conducted in a remote Himalayan
community in India, teleconsultations helped rapidly
identify patients who required transfer to larger centres
for management of CVD, in a population that does not
have access to rapid specialist care.” Another study in
India providing tele-ECG support to rural community
health centers was found to reduce the time to ASA
administration in patients with acute coronary syn-
drome.”* Telecardiology promotes health equity, it is
applicable to many settings, and leads to increased ac-
cess to specialist care and early treatment initiation.

Looking to the future, digital health technologies will
undoubtedly be influenced by advances in artificial in-
telligence (AI). Thus far, Al has demonstrated some
promise in the detection and diagnosis of CVD, with its
ability to analyse large quantities of patient and popu-
lation data. For instance, ECG and risk factor assess-
ment Al technologies have been found to predict 5-year
atrial fibrillation risk, which has the potential to prevent
AF-related morbidity and mortality.” Another wearable
ECG-AI technology has shown promise in early identi-
fication of pulmonary hypertension, a condition which
is often difficult to identify, especially in low resource
settings.”” A deep learning model has been found to
assist in analysis of myocardial perfusion imaging to
predict future coronary disease, while an Al-based triage
system was found to improve door-to-balloon times,
which has the potential to assist with facilitating prompt
access to care, even in settings where specialist clini-
cians are not readily available.”” However, care is
required. Machine learning is notoriously vulnerable to
problems arising when trained on data from one pop-
ulation and applied to another.® This is a significant
issue given the scarcity of high-quality data from LMIC
than can be used to train the algorithms.

Despite the potential benefits of mHealth and virtual
applications in preventing and managing of CVD,
several Dbarriers and challenges may hinder their
implementation. The most obvious relate to affordability
and access, to both technology and internet provider
access. Even in many HICs, a remarkably high propor-
tion of people in poorer areas lack internet access.”
There is also a generational divide and, although some
older people have embraced the virtual world, many,
and especially those with physical or visual impairment,
will struggle. This calls for explicit measures to make
technology age friendly and help with literacy of patients
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in the use of health-related DHIL.* However, this is a
problem that will likely diminish as today’s younger
cohorts age. Trust in DHI is also essential. Clinicians
must trust Al sufficiently to use it but not so much that
they accept it unquestionably.® Clinicians and the public
require reassurance about the protection of data gener-
ated by these devices, especially in countries that are
making extensive use of digital surveillance® or where
they are associated with commercial entities seeking to
harvest their data. DHIs do, however, have the potential
to improve our reach with CVD prevention and treat-
ment on a global scale. As DHI continue to evolve we
must also consider how these can be leveraged into
bridging geographic and economic barriers to ultimately
reduce the burden of CVD in the Americas.

Simplified diagnostic and management

algorithms

Current American Heart Association CVD diagnostic
and management guidelines describe what is consid-
ered best practice in HIC.”” However, applicability of the
AHA guidelines to practice in LMIC is unclear. Further,
adherence to these recommendations requires signifi-
cant health care resources and infrastructures that may
be limited in LIC and MIC, including in the Americas
and the Caribbean. For example, cardiac computed to-
mography angiography is recommended in HIC in
intermediate-risk patients following a negative acute
coronary syndrome evaluation. However, the availability
of cardiac computed tomography is limited in most
communities in Latin America and many communities
in Canada. Stress imaging is recommended in patients
with known coronary artery disease presenting with
acute, intermediate-risk chest pain. However, access to
these imaging modalities may also be limited in many
communities. To help address gaps in guideline rec-
ommendations and available resources, the World
Health Organization has developed a “package of
essential noncommunicable (PEN)” disease in-
terventions for cardiovascular disease prevention in low-
resource settings.”® This document emphasizes CVD
risk stratification and targeting high-risk individuals,
with some modifications, such as the assumption of
population mean cholesterol values when the measure-
ment of individual cholesterol levels is precluded by
resource limitations. However, this package of in-
terventions remains limited by 1) the extrapolation of
risk prediction tools to low-resource settings, where
their validation may not have been performed®; and 2)
the assumption that CVD prevention is most efficient
when focused on high-risk groups within pop-
ulations.”*”* There is a paucity of evidence on the pro-
portion of CV events occurring in high-versus low-risk
groups in LIC and while the available evidence supports
monitoring CVD risk when health care resources are
available, the fundamental premise of risk stratification
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as an efficient means of CVD prevention should be re-
evaluated give the existing challenges and gaps in
effective implementation.”

A survey conducted among 102 national cardiac so-
cieties of the applicability of the European Society of
Cardiology’s guidelines to countries of different income
levels.”” Of 875 guideline recommendations, 29%, 11%
and 5% could not be implemented because of lack of the
necessary resources in LIC, LMIC and UMIC,
respectively.

A review described 5 categories of factors that may
impede the implementation of clinical guidelines in
LMIC.”* These include: (1) organizational factors, such
as physical environment and working condition (i.e.,
time, priorities); 2) healthcare provider characteristics,
such as knowledge; (3) guideline-related factors, such as
complexity and local applicability; (4) patient factors,
including preferences and values; and (5) institutional
factors, such as local policies and rules limiting imple-
mentation of evidence-based guideline recommenda-
tions. Simplified diagnostic and management
algorithms for CV risk factors and disease might help
overcome some of these barriers. However, they must
take account of the often-complex pathways that patients
take in their quest for treatment.””

Among CV risk factors, hypertension accounts for
the largest population burden of CVD.”*”” Hypertension
may be particularly amenable to simplified diagnostic
and treatment algorithms because blood pressure mea-
surement is inexpensive and can be performed by
NPHWs. Although Latin American and Caribbean
countries perform better than the average with respect
to hypertension identification and treatment, large
shortcomings are still observed, with only about 60% of
individuals with hypertension being diagnosed and less
than one-third of patients having their blood pressure
controlled.” Existing algorithms can be complex and
require resources, such as monitoring renal function
and potassium levels, that are not readily available in
some communities in LMICs. There is therefore a need
for safe, algorithmic, accessible, non-toxic, and effective
(SAANE) approaches to identifying and treating
hypertension.”

Tackling other CV risk factors may pose different
challenges. Diabetes and hypercholesterolemia require
laboratory testing to diagnose, although point-of-care
testing may be an emerging approach that could
reduce the need for blood collection and analysis.*
Lifestyle-related risk factors, such as physical inactivity,
harmful alcohol use and smoking have complex origins
and any individualised measures, such as these, can at
most, complement effective action at a population.
However, approaches, such as task-shifting and m-
health described previously could play some role in
addressing these CV risk factors.

Studies such as HOPE-4 and the China Rural Hy-
pertension Control Project describe similar strategies

(outlined in Fig. 1) that serves as a template for
simplified diagnostic and treatment processes.”?' The
ongoing development of such strategies may be an
important means of CV risk reduction in the Americas
in future.

Fixed-dose combination medications-polypill
Several classes of medications are proven to be very
effective at reducing risk in primary or secondary CVD
prevention populations. However, use of these medica-
tions remains low both in the Americas and globally.
Hypertension is the most common risk factor for CVD,
but less than half of individuals with hypertension in the
Americas achieve adequate control.® High cholesterol is
the second largest risk factor for CVD, but statin use in
eligible persons remains low in both primary and sec-
ondary CVD prevention.*’ In individuals with estab-
lished CVD, less than a quarter receive three or more of
the proven medications (statins, angiotensin converting
enzyme inhibitors/angiotensin receptor blockers, beta
blockers and aspirin) that prevent another vascular
event. These data highlight the need for better ap-
proaches to improve the delivery of effective, low-cost
medications to prevent CVD in those who are eligible
to receive them. The fixed-dose combination, aka “pol-
ypill”, is an innovative approach to tackling the current
suboptimal medical treatment of CVD and its risk fac-
tors by incorporating key medications that lower CV risk
into a single, daily-dose pill. Although several polypill
formulations exist, most share the common feature of
including at least 2 blood pressure lowering drugs and a
statin, with or without aspirin. For patients elevated
cholesterol but no hypertension, diabetes, or left ven-
tricular dysfunction, may benefit from a polypill of
generic cholesterol lowering medications.*

Since the introduction of the polypill concept over
two decades ago, multiple clinical trials have tested the
effects of different formulations on important clinical
outcomes such as adherence, risk factor control, and
adverse cardiovascular events. Consistent improvement
in medication adherence and reductions in blood pres-
sure and cholesterol levels have also been observed in
studies comparing polypills to a control group (either
usual care or placebo).*** More recently, the clinical
impact of polypills have been examined in both primary
and secondary CVD prevention in a series of large,
clinical outcome trials. Three large clinical trials have
now demonstrated that fixed dose combination (FDC)
therapy or polypills reduce the risk of developing a CVD
event in populations without CVD (i.e., primary CVD
prevention).*** Meta-analysis of these studies in pri-
mary prevention of CVD has demonstrated that an FDC
or polypill treatment strategy can reduce the risk of a
major adverse CVD event by 38%, and a fatal CVD event
by 35%.” In individuals with a recent myocardial
infarction (i.e., secondary CVD prevention), Castellano
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et al. compared the effect of a polypill with usual care for
the prevention of a major CVD event. Compared to
usual care, a polypill significantly reduced the risk of a
major adverse cardiovascular event by 24%, driven by
better adherence in the polypill group.®

From a health system perspective, polypills are also
an affordable CVD prevention strategy. In The Inter-
national Polycap Study-3 (TIPS 3), Lamy et al. examined
the cost of a polypill (substituting the cheapest equiva-
lent price of each component) in HIC and MIC and
found that it was affordable in all countries at different
income levels based on household capacity to pay or
gross national income thresholds.® Interestingly, the
largest benefits from a cost standpoint were observed in
HIC, because of the avoidance of hospitalizations and
procedures, which are more costly and more commonly
performed in these countries. Polypills are also cost
effective in secondary CVD prevention.” Overall, these
data support the widespread adoption of polypills as an
affordable strategy to reduce CVD burden across a wide
range of health resource settings.

The primary challenge is now related to imple-
mentation of this new technology, where several
important barriers have been identified. The first (and
likely most relevant) barrier is the lack of interest from
pharmaceutical companies to bring such a technology
to scale given that polypills, as low-cost, off patent
medications, yield low profits. Overcoming this likely
requires concerted actions by multiple stakeholders
(i-e., governments, insurance providers, pharmaceu-
tical industry) to find models that can deliver low prices
but adequate profits.”” The recent inclusion of polypills
to the WHO Essential Medicines List, which is widely
used by governments to prioritize which drugs are
procured and supplied to the public sector, is a key step
in improving uptake. A second key barrier is the highly
complex regulatory systems that exist across countries
to approve medications, calling for more streamlined
approaches when the safety profiles of component
drugs have long been established.” This should be
addressed when creating new multi-country medicines
regulatory bodies, such as the recent initiative in Af-
rica.”” A third barrier is a mistaken perception from
within parts of the medical community that a polypill
strategy undermines other treatment strategies, such
as promotion of a healthy lifestyle, and personalized
approaches to medical care. In fact, polypills should be
considered complementary to these current ap-
proaches; it is a foundational approach that provides a
consistent degree of CVD risk factor reduction to in-
dividuals, which can be enhanced by additional modi-
fications to lifestyle and personalized treatment
strategies. Given the now established clinical efficacy of
a polypill strategy in both primary and secondary CVD
prevention, there is a need to formally incorporate this
approach into existing clinical guidelines and CVD
prevention strategies.
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Treatment supporters (peer/family support)
Optimizing existing infrastructures is key to an efficient
healthcare system. The inclusion of a patient’s family
member or friend as an integral part of their health care
team is an important strategy to improve care. Family
support can help promote adherence to medications and
lifestyle modifications and ensure appropriate ongoing
follow-up. This concept has been established as a sup-
portive treatment strategy in diseases like HIV where
the use of treatment supporters, defined as uncom-
pensated, patient-nominated friends or family who help
ensure optimal adherence to recommended therapies
and clinic appointment schedules, has demonstrated
efficacy.”~° The management of CVD risk carries many
similarities to that of other chronic diseases, like HIV,
suggesting that treatment supporters could be an
intervention that is cost-effective and scalable for pa-
tients with CVD risk.”* A 2017 cluster-randomized
controlled trial conducted by Shen et al. reported
significantly greater increases in adherence to blood
pressure monitoring and CVD medications from base-
line to 6-months follow-up in the treatment group
compared to the control.'® Treatment supporters also
contribute to patient education by providing information
about CVD, treatment options, and self-management
strategies, thereby empowering patients to take an
active role in their care. Involving treatment supporters
in educational interventions for CVD patients leads to
increased knowledge, self-efficacy, and engagement in
self-management behaviours. The sub-analysis of the
HOPE 4 trial also demonstrated the positive impact of
treatment supporters with a significant improvement in
medication adherence in participants with regular
exposure to participant-nominated supporters.’”’ How-
ever, while family support brings clear benefits, it is
important to recognise that the patient and their sup-
porter may face other barriers that they cannot over-
come on their own.”!

Patient adherence to guideline-recommended medi-
cations and lifestyle modifications remain barriers to
optimal care. However, mechanisms to improve adher-
ence utilized in other chronic conditions are likely also
applicable to CVD risk management. Treatment sup-
porters, coached by NPHWSs or health-care providers,
could help promote an effective self-management pro-
gram for patients with or at risk of CVD, thus proving to
be an effective strategy against the burden of CVD.

Limitations

The five implementation strategies described in this
manuscript were selected based on the extensive
research and clinical experience of the authors,
augmented by narrative reviews of the literature. Un-
fortunately, reflecting the highly skewed distribution of
health services research, there are important gaps in the
evidence we can draw on that limit our ability to identify
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those factors that will influence the ability to implement
them successfully. Consequently, we stress that while
we have identified interventions that can work, further
research is needed to determine what is necessary for
them to work in different contexts, taking account the
varied opportunities and constraints that exist in these
extremely diverse continents.

Conclusions

Today, a very large share of the burden of CVD can be
prevented and treated with safe and relatively inexpen-
sive measures. Unfortunately, this is not happening,
including in many parts of the Americas and the
Caribbean. Existing Health Care Systems are not
adequately equipped to address this burden of disease
and gaps will continue to widen between evidence and
practice as human resources become scarcer. Adopting
innovative and evidence-based solutions including task
shifting to NPHWSs and Treatment supporters, opti-
mizing wide-scale use of mHealth and virtual technol-
ogies,  simplifying our  complex  guideline
recommendations and implementation of a polypill for
CVD can significantly reduce the morbidity and mor-
tality associated with this chronic disease.

This will, however, only happen if the innovative
models of care that are being developed, some described
above, are supported by effective governance systems
that ensure that the necessary resources are procured,
such as the purchase of Pollypills and training of
NPHWs, that areas of unmet needs are identified and
addressed, that risks such as corruption and absen-
teeism are tackled,'”” the necessary funding is secured,
and the models of care are co-created with the com-
munities who are the intended beneficiaries. In this
light it is important to note that the very successful
HOPE-4 project involved extensive evaluations to un-
derstand the local situations and create contextually
appropriate interventions.'”'**
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