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ABSTRACT
Cardiovascular diseases are the leading cause of death worldwide, and 
a health problem in low- and middle-income as well as high-income 
countries. They also constitute the main cause of death in Latin America, 
with ischemic heart disease as the principal cause in most countries of 
the region. In Cuba, heart disease is the � rst cause of death, followed 
by cancer and stroke. In its 2030 Agenda for Sustainable Development, 
the UN recognizes the importance of chronic non-communicable 
diseases, including cardiovascular diseases. 

Cuba has participated actively as lead partner in design and 
implementation of the two regional technical cooperation projects 
conducted over the last six years by the International Atomic Energy 
Agency to address cardiovascular diseases in Latin American and 
Caribbean member states. These projects have generated greater 
interest among participating countries in the use of myocardial 

perfusion for dilated cardiomyopathy and coronary artery disease 
compared to other imaging techniques; disseminated knowledge 
about nuclear cardiology techniques and clinical applications in heart 
failure and coronary artery disease; and made important contributions 
to implementing harmonized, appropriate and safe clinical protocols. 
Cuba’s contribution to the International Atomic Energy Agency’s 
regional cardiology projects has fostered development of human 
resources and harmonized protocols both nationally and regionally, 
and demonstrated the importance of region-based scienti� c 
cooperation that ensures greater opportunities and more equitable 
access to resources. This participation has also accrued important 
bene� ts to Cuba’s own nuclear cardiology program.
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INTRODUCTION
Cardiovascular disease (CVD) is the leading cause of death 
worldwide[1] and is a health problem not only for high-income 
countries. Due to the epidemiological transition; increased life 
expectancy, and increases in atherosclerotic risk factors such as 
diabetes mellitus, obesity, high blood pressure and smoking, CVD 
has also become a major health problem for low- and middle-
income countries. These include those of Latin America and the 
Caribbean, a region with a 2016 population of over 640 million.[2–
4] CVDs constitute the main cause of death in Latin America, with 
ischemic heart disease as the principal cause in most countries 
of the region.[3]

In Cuba, CVD is the � rst cause of death, followed by cancer 
and stroke; in 2017, it was responsible for 27,176 deaths (241.6 
deaths per 100,000 population).[5] In men, the cancer mortality 
rate is slightly higher than that for CVDs (260.2 and 256.6 
deaths per 100,000 population, respectively), while in women, it 
is the reverse, with respective rates of 188.1 and 226.8 deaths 
per 100,000 population.[5] The 2017 male:female ratio for 
cardiovascular mortality was 1.1.[5] 
 
Primary prevention is essential for effective control of atherosclerotic 
risk factors and for reducing the burden of ischemic heart disease 
and other chronic diseases of atherosclerotic origin, such as 

cerebrovascular disease and peripheral arterial disease. Cuba’s 
Ministry of Public Health aims work in this direction, advised by 
national expert groups in the relevant specialties and supported by 
international organizations such as PAHO and WHO.
 
The UN has included chronic non-communicable diseases 
(NCDs), including CVDs, among targets in its 2030 Agenda for 
Sustainable Development. The UN Development Program has 
established 17 global Sustainable Development Goals (SDG).[6] 
SDG 3 (“Ensure healthy lives and promote well-being for all at all 
ages”), includes among its targets a 30% reduction of premature 
mortality from NCDs by 2030. To this end, WHO’s Global Action 
Plan for Prevention and Control of Noncommunicable Diseases 
2013–2020 includes a series of objectives aimed at NCD 
reduction, speci� cally at control of risk factors such as smoking, 
sedentary lifestyles and hypertension.[7]
 
At the same time, it is important for countries to have access to 
cutting-edge technologies for treating NCD patients in specialties 
such as cardiology, where nuclear medicine is fundamental. 
Application of nuclear medicine in Latin America and the 
Caribbean (LAC) varies markedly by country with regard to 
technological infrastructure, trained human resources, availability 
of radiopharmaceuticals and regulatory frameworks.
 
CUBA'S ROLE IN INTERNATIONAL ATOMIC ENERGY 
AGENCY (IAEA) REGIONAL CARDIOLOGY PROJECTS 
As part of joint efforts by UN agencies, IAEA works systematically 
with member states to train medical personnel, physicists, 
radiochemists and technologists involved in nuclear medicine 
(considering training key to care quality); facilitates procurement 
of key medical equipment; and promotes communication among 
participants.
 
Cuba has been the lead partner in design and implementation 
of the two regional technical cooperation projects that IAEA has 

IMPORTANCE Cuba’s contribution to the International 
Atomic Energy Agency’s regional cardiology projects 
has fostered development of human resources and har-
monized protocols both nationally and regionally, and 
demonstrated the importance of region-based coopera-
tion for greater opportunities and more equitable access 
to resources also with important bene� ts to Cuba’s own 
nuclear cardiology program.
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conducted in the last six years to address the problem of CVDs in 
Latin American and Caribbean member states. Cuba participated 
in the proposal of the main topics, project design, and organization 
and hosting of both � rst coordination meetings, and was the 
coordinator of the projects with the IAEA technical of� cer and 
project management of� cer. These projects were: Harmonization 
of Nuclear Cardiology Techniques in Patients with Congestive 
Heart Failure, with Emphasis on Chagas Cardiomyopathy (2012–
2013) and Facing the High Incidence of Cardiovascular Diseases 
in Latin America and the Caribbean through Nuclear Cardiology 
(2016–2018).
 
Harmonization of Nuclear Cardiology Techniques in Patients 
with Congestive Heart Failure, with Emphasis on Chagas 
Cardiomyopathy Heart failure is a growing global epidemic 
affecting more than 15 million people worldwide—costly in terms 
of health, disability and mortality, as well as economically.[8,9] 
Coronary heart disease, diabetes mellitus and high blood pressure 
are the main risk factors. Dilated cardiomyopathy refers to a 
heterogeneous spectrum of myocardial diseases characterized 
by ventricular dilation and reduced myocardial contractility. Once 
patients become symptomatic, prognosis is relatively poor, with 
25% 1-year mortality and 50% 5-year mortality.[10]
 
Among the causes of acquired dilated cardiomyopathy in Latin 
America, Chagas cardiomyopathy is one of the most frequent 
and is the leading cause of systolic heart failure in areas where 
Chagas disease is endemic.[11]

Given the morbidity and mortality from heart failure, as well as 
the considerable resources required to diagnosis and treat it, 
appropriate diagnosis and adequate prognostic evaluation are 
vital. The main objective of this regional project was to improve 
diagnosis in patients with heart failure, with special emphasis on 
Chagas cardiomyopathy, through the use of nuclear cardiology 
techniques, considering two fundamental aspects:

• Harmonization, which consists of the standardization of proto-
cols for diagnosis, prognosis and risk assessment in patients 
with heart failure; and

• Training on and establishment of a methodology for evaluating 
intraventricular synchronism.

 
This was achieved through regional courses, visits from experts, 
training fellowships, a meeting of experts and standardization 
of nuclear cardiology protocols for managing patients with heart 
failure. An example of cooperation in the region was the active 
participation of local experts in regional courses, at no cost to 
the project. The � rst course on imaging, diagnosis and prognosis 
techniques in evaluation of heart failure took place in Cuba 
(Havana, July 2012), with participation by ten Cuban professors 
as well as international experts.

As a result of the project, 177 of the LAC region’s professionals in 
the � eld of nuclear medicine and referring physicians in cardiology 
were trained through four regional courses and one conference 
on integrated cardiology imaging, the latter held in Vienna 
(September 2013).

Among nuclear techniques used in cardiology, gated myocardial 
perfusion scintigraphy with single photon emission computed 
tomography (gated SPECT) or with positron emission tomography 

is the only imaging technique capable of offering information 
about overall and regional ventricular function, presence of 
intraventricular synchronism and myocardial perfusion (including 
information on myocardial viability in the case of patients with 
previous myocardial infarction and poor ventricular function) in a 
single, reproducible test.[12–14]

Cuba participated in a meeting of 13 experts from the region in Rio 
de Janeiro, Brazil (September 2012), which resulted in publication 
of consensus-based guidelines on the important role for nuclear 
medicine in evaluating management of patients with heart 
failure.[12] Cuba also participated in the proposal preparation 
for a coordinated research project (Value of Intraventricular 
Dyssynchrony Assessment by Gated-SPECT Myocardial 
Perfusion Imaging in the Management of Heart Failure Patients 
Undergoing Cardiac Resynchronization Therapy),[15] developed 
with participation of 10 centers from 8 countries (2013–2018).
 
Facing the High Incidence of Cardiovascular Diseases in 
Latin America and the Caribbean through Nuclear Cardiology 
Techniques The second research project was aimed at building 
capacity for early diagnosis and risk strati� cation of coronary 
artery disease (CAD), and providing guidance for evaluating 
patients before proceeding with interventional treatments.
 
Visits and meetings of experts, regional courses, training grants 
and two publications all served to meet objectives regarding use 
of nuclear cardiology techniques in evaluating CAD patients.
[16,17] Several project country representatives participated in 
educational activities including: 7th Ibero-American Congress 
on Nuclear Cardiology (Havana, April 2016); International 
Conference on Integrated Medical Imaging in Cardiovascular 
Diseases (Vienna, October 2016); regional course on using 
nuclear cardiology techniques for diagnosis and risk strati� cation 
(Madrid, February 2017); regional quality assurance course 
and 26th Congress of the Latin American Biology and Nuclear 
Medicine Societies Santiago de Chile, November 2017); and 
a regional course on diagnostic imaging in cardiology and 8th 
Ibero-American Congress on Nuclear Cardiology (Bogotá, June 
2018).
 
Country experts actively participated in the regional courses at no 
cost to the project and 42 specialists from the region (including 4 
Cubans) attended the 2016 International Conference on Integrated 
Medical Imaging in Cardiovascular Diseases in Vienna. The 
American Society of Nuclear Cardiology collaborated with experts 
who participated in regional congresses and courses. In total, 
training was given to 487 nuclear medicine professionals and 
referring physicians in cardiology, 152 of them funded by IAEA. Ten 
percent of attendees participated in more than one event.
 
In Cuba, the � rst regional course was held in April 2016, in 
conjunction with the 7th Ibero-American Congress on Nuclear 
Cardiology and Cardiac Imaging, attended by 133 Cuban 
specialists as well as international participants. During 2017, 
for the purpose of disseminating the information and knowledge 
acquired by Cuban participants in the project’s other regional 
courses, two workshops were held for national and international 
experts: Multimodal Imaging in Cardiology (160 participants, April 
2017) and Imaging in Cardiology, from Diagnosis to Management 
(180 participants, December 2017). This knowledge also 
contributed to raising the level of the nuclear cardiology classes 
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in the third iteration of the Nuclear Medicine Certi� cate Program 
taught in 2017 in Cuba.

Communication of the project’s outcomes was another important 
aspect for both individual participating countries and the region as 
a whole. In Cuba, a video on CAD in women and the role of nuclear 
techniques in its diagnosis and management was created and 
disseminated through the IAEA website, major social networks and 
various specialized websites. Cuba also participated in an expert 
meeting (Costa Rica, September 2017) to prepare a consensus 
document, later published, on use of nuclear techniques in 
diagnosis, strati� cation and therapeutic practice.[18]
 
The regional projects were successful, generating awareness and 
interest among participating countries on the use of myocardial 
perfusion in evaluating patients with dilated cardiomyopathy and 
in CAD, compared to other imaging modalities and in particular 
in assessment of cardiac synchronism; disseminating knowledge 
about nuclear cardiology techniques and clinical applications 
in heart failure and in CAD; and contributing to advances in 
implementation of standardized, appropriate and safe clinical 
protocols. 

A consensus document on the assessment of CAD patients 
with nuclear techniques, including the value of ischemia-guided 
therapeutic strategies was elaborated and published. All national 
health authorities of the participant countries were informed of 
the project's results as was the majority of their cardiology and 
nuclear medicine societies. 

Due to the multidisciplinary nature of nuclear cardiology, various 
groups of professionals involved in its practice were included in the 
activities (not only nuclear medicine physicians and cardiologists, 
but also medical physicists, radiopharmacists and technologists). 
Training was expanded to include professionals from cities other 
than national capitals. One of the features with the greatest impact 
was the presence of experts sent by IAEA to national and regional 
conferences on both nuclear medicine and the medical specialties 
of referral practitioners.
 
The project revitalized the Ibero-American Conference on Nuclear 
Cardiology and Cardiac Imaging, an important regional framework 
for presentation of experiences in the region, held twice (Havana 
2016 and Bogotá 2018).
 
What does participation in regional projects mean for Cuba? 
For our country, which has universal coverage and access to 
health services, participation in regional projects has provided 
its specialists and residents in cardiology, internal medicine and 
imaging, as well as medical physicists, radiopharmacists and 
technologists, with the opportunity to acquire knowledge that 
results in better care for heart patients.
 
The work of Cuban experts has contributed to better harmonization 
and increased use of nuclear techniques in cardiology, both 
in Cuba and regionally, as an example of collaboration among 
countries in Latin America and the Caribbean under the auspices 
of IAEA and national health authorities.
 
In low- and middle-income countries, careful selection of the 
appropriate diagnostic technique for each patient is especially 
important to achieve personalized, cost-effective medicine, 

as is evaluation of the impact of introducing new protocols 
or technologies. Almost two decades ago, the Economics 
of Noninvasive Diagnosis Study[19] of symptomatic women 
with suspected stable CAD showed that myocardial perfusion 
scintigraphy could be used as a tool to identify patients who 
should not have invasive coronary angiography, leading to 
cost reduction. Therefore, identifying a patient with CAD using 
nuclear techniques (or another imaging technique to detect 
ischemia, such as stress echocardiography or stress cardiac 
magnetic resonance, depending on availability and experience 
at a particular facility), enables an aggressive secondary 
prevention strategy to be initiated through optimal medical 
treatment according to clinical guidelines, as well as invasive 
treatment indicated by presence of ischemia in cases where 
necessary. Participation in these IAEA regional projects helps 
build capacities in this regard.
 
Issues persist requiring joint work by health authorities, scienti� c 
societies in the specialties involved and the Agency for Nuclear 
Energy and Advanced Technologies, with the advice of national 
groups. Among them:

• Implement an appropriate approach to use of nuclear 
techniques in multimodality imaging, with adequate cost–
bene� t analysis. Training specialists in different imaging 
techniques will enable an interdisciplinary approach to 
patient care and better integration of appropriate indications 
for each technique.

• Continue implementation of quality control systems in nuclear 
medicine services to sustain improved care and increase 
patient satisfaction levels.

• Continue work to obtain approval of a medical specialty in 
nuclear medicine, although the country already has a nuclear 
medicine certi� cate program.

• Disseminate throughout Latin America and the Caribbean the 
importance of presenting and conducting projects related to 
regional health needs, speci� cally to reduce CVD morbidity 
and mortality. In this regard, cooperation among national 
health authorities, national and regional scienti� c societies 
and UN agencies such as IAEA, PAHO and WHO contribute to 
strengthening human and technological capacities in the region.

• More deeply study differences between men and women in rela-
tion to physiopathology of coronary heart disease and gender 
in� uence, a little-examined question nationally and regionally 
that leads to disparities in CAD treatment.[20,21] Along these 
lines, national and regional support is needed, including from 
UN agencies, with an approach that does not overlook the clini-
cal and pathophysiological speci� cities of female patients.  

 
CONCLUSION
Cuba’s involvement in regional IAEA projects in cardiology has 
contributed to development of human resources and standardized 
protocols both nationally and in the Latin American and Caribbean 
region and demonstrated the importance of regional scienti� c 
cooperation that ensures greater opportunities and more equitable 
access to resources.
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