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Perspective

The Debate in Cuba’s Scientific Community 
on Sudden Cardiac Death
Ernesto Vilches MD MS, Luis A. Ochoa MD PhD, Lianne Ramos MD

ABSTRACT
Sudden cardiac death poses a challenge to modern medicine 
because of its high incidence, the unexpected and dramatic nature of 
the event, and years of potential life lost. What�s more, despite modest 
decreases in global mortality attributed to cardiovascular diseases, 
incidence of sudden cardiac death has not declined. Cuba, like most 
of the Americas, suffers from knowledge gaps that hamper adequate 
strategies to address sudden cardiac death as a population health 
problem. We suggest that a generally accepted operational defini-

tion of sudden cardiac death be agreed upon, and a national registry 
developed that recognizes this cause of death on death certificates. 
These two actions will enable Cuba�s public health authorities to 
assess the extent of the problem and to design intervention strategies 
for the population with intermediate and lower cardiovascular risk, the 
group in which most cases occur. 

KEYWORDS Sudden cardiac death, cardiovascular disease, sudden 
death, sudden cardiac arrest, risk reduction, prevention and control, 
Cuba

INTRODUCTION
Sudden cardiac death (SCD) is a major global public health 
problem accounting for an estimated 10%�30% of all deaths.
[1] Four to five million SCDs are estimated annually worldwide, 
with 180,000 to 250,000 in the USA alone, accounting for 50% of 
the country�s ischemic heart disease mortality and the first mani-
festation of heart disease in 19%�26% of cases.[2] The Vizcaya 
region of Spain has a reported annual SCD incidence of 13.2 per 
100,000 population.[3] Determining the full extent of the problem 
in the Americas, especially in Cuba, is made difficult by the lack of 
official SCD registries.[4] 

Globally, fewer than 15% of patients reportedly survive an epi-
sode of sudden cardiac arrest, partly because most cases (two 
thirds) occur outside hospitals. In this context, other influential fac-
tors include absence of eyewitnesses or their lack of training in 
basic cardiopulmonary resuscitation, lack of portable defibrillators 
in high-traffic public areas, and an erratic chain of survival.[3,5] 

There are no recent studies of SCD diagnosis in relation to time of 
death, so Kuller�s work continues to be an essential referent. He 
found that if sudden death (SD) is defined as death within 2 hours 
of symptom onset, 12% of all deaths were classified as sudden, 
88% of these of cardiac origin. If the time frame was extended to 
<24 hours, then 32% of deaths were considered sudden and only 
75% were due to cardiac causes.[6]

International examples have shown that actions to increase sur-
vival must be taken in the first ten minutes following onset of 
deteriorated cardiovascular function until first contact with special-
ized care, since probability of survival decreases proportionately 
with time elapsed following the acute event. Survival probability 
decreases 10% for each minute of delay, so that by 12 minutes 
after acute cardiovascular collapse, the likelihood of surviving is 
virtually nil.[7] Hospital survival can be as high as 74% in cas-
es where defibrillation was performed in the first three minutes.
[8] In fact, availability of automated external defibrillators linked 
to public-access defibrillation programs may be the greatest 
advance in treatment of these patients.[4]

García�s study on the impact of Cuba�s Integrated Medical 
Emergency System (SIUM) on mortality from acute myocardial 

infarction found that only 58.3% of 658 patients reached hospital 
emergency services through SIUM and that of these, only 41.3% 
received thrombolytic reperfusion therapy.[9] The same study not-
ed that SIUM ambulances transferred only 8% of patients within 
the first hour of symptom onset.

A necessary starting point for assessing the magnitude of SCD is 
to reach scientific consensus on an acceptable operational defi-
nition. Best scientific practices and clinical competence are also 
needed, leading to correct interpretation of the term sudden death
on the death certificate.[10] 

In Cuba, there is statistical underreporting of SCD (Table 1), pre-
venting assessment of the true magnitude of the problem. Despite 
SCD�s inclusion in ICD-10 (code I46.1),[11] most cases are not 
reported (in 2012, only 0.04% of all natural deaths were reported as 
SCD, much lower than the most conservative estimate cited above, 
12%).[12] There is a misconception that the term sudden cardiac 
death should be a diagnosis of exclusion, only reportable as cause 
of death when the direct cause is unknown.[13] This is contradic-
tory since, whether or not cause of death is identified when a sud-
den death occurs, the diagnostic definition remains the same: an 
unexpected, natural death occurring in a short period of time.

The Interamerican Society of Cardiology established the Alliance 
Against Sudden Cardiac Death to convince health authorities in 
the Americas to consider SCD a public health problem, advocat-
ing for its official recognition as a direct cause of death.[14] This 
would facilitate recording and recovery of official statistics on the 
epidemiology of SCD in every country in the hemisphere. In 2013, 
Cuba�s Sudden Death Research Group (GIMUS) was accepted 
as an active member of the Alliance to cooperate internationally 
in tackling SCD, in recognition of GIMUS�s 20-year track record of 
research fully aligned with this initiative.

The purpose of this paper is to describe and analyze the main 
SCD issues under discussion in various biomedical specialties 
(internal medicine, cardiology, emergency medicine, intensive 
care, pathology, forensic medicine and epidemiology), and to 
offer recommendations for the Cuban context, in order to better 
understand and address the magnitude of the SCD problem in 
our country. 

Peer Reviewed



49MEDICC Review, October 2015, Vol 17, No 4

Is an SCD registry necessary? GIMUS has intensively researched 
SCD. An 11-year epidemiological series by Ochoa of over 10,000 
natural deaths studied consecutively found that 10% were consid-
ered sudden.[10] 

SD accounts for an estimated 50% of global cardiovascular mor-
tality.[15�17] Based on this assumption, GIMUS estimated SCD 
occurrence in Cuba using data from the National Medical Records 
and Health Statistics Bureau (DNE) of the Ministry of Public 
Health (MINSAP) in 2013. Since 22,651 deaths from cardiovas-
cular conditions were reported that year,[18] it could be assumed 
that some 11,325 of these deaths had been sudden, for a rate of 
101/100,000 population, or 12.3% of natural deaths that year�far 
more than the 0.04% reported for 2012.[12]

At the First Cuban Symposium on Sudden Cardiac Death, in 
2013,[19] researchers working on SCD, and DNE representa-
tives discussed the issue in depth. They agreed on the need 
to start building an official Cuban SCD registry. Applying ICD-
10 code I46.1 (Sudden cardiac death, so described)[11] to the 
140,808 SDs GIMUS estimated for the period 2001�2013, SCD 
was recorded as cause of death on only 1% of death certificates 
(Table 1). The Symposium�s conclusions included a proposal to 
discuss with DNE authorities the possibility of making sudden car-
diac arrest notifiable,[19] for the purpose of demonstrating that 
emergency response systems should be organized to be faster 
and more efficient in cardiac emergencies.

On this topic, it is important to remember that heart disease 
was the leading cause of death in Cuba for over 40 years, until 
2012,[20] when cancer overtook it by several hundred cases (can-
cer and heart disease mortality were 200.3 and 197.6 per 100,000 
population, respectively). However, this was not due to a steady 
decline in heart disease deaths, but rather to an increase in rates 
of different types of cancer. It is considered advisable that, when 
an SCD occurs with an identifiable direct cause, SCD should be 

recorded on the death certificate together with the direct cause: 
e.g., Sudden death from acute myocardial infarction.

An official registry is needed for practical, not just academic, 
reasons. As long as the actual extent of the problem remains 
unknown, health authorities will be unable to formulate effec-
tive intervention strategies. A registry will enable development 
of strategies ranging from planning consistent health policies, 
led by MINSAP, to public education programs teaching basic 
first-responder measures and generally enhancing awareness 
of this problem. It should be noted that survival following an epi-
sode of sudden cardiac arrest has increased in countries where 
automated external defibrillators have been installed in pub-
lic places; and police officers, firefighters, health workers, first 
responders, and even teenagers have been trained (through the 
public school system) in basic CPR and sudden cardiac arrest 
response.[4,7,19] Such strategies leading to greater public 
awareness and preparation could help prevent a substantial por-
tion of SCDs (every 46 minutes, a Cuban dies of a heart attack).
[5,21] 

Defining SCD and cutoff time for diagnosis
Definition The definition of SD has been highly controversial, par-
ticularly since 1980, when it ceased to be a purely epidemiological 
concept and became a defining element in prevention and effec-
tive treatment.[22] In fact, variability in the definition has resulted 
in inconsistencies, hindering comparisons among studies by dif-
ferent researchers, making it difficult to assess new therapies or 
carry out prospective followup to reduce high incidence.[15] 

SD definition is based on one major inclusion criterion�its unex-
pected nature�and two minor inclusion criteria�its natural cause 
and time elapsed from symptom onset until death. SD may have 
a cardiovascular, neurological, respiratory or digestive cause, 
among others, depending on the affected system. The term car-
diac is applied when the heart is the organ responsible for death. 
SCD accounts for 90% of SDs in general.[23]

Harrison�s Principles of Internal Medicine defines SCD as natural 
death due to cardiac causes in a person who may or may not have 
previously recognized heart disease but in whom the time and 
mode of death are unexpected. In the context of time, ‘sudden’ is 
defined for most clinical and epidemiologic purposes as one hour 
or less between a change in clinical status heralding the onset of 
the terminal clinical event and the cardiac arrest itself. An excep-
tion is unwitnessed deaths, in which pathologists may expand the 
definition of time to 24 h after the victim was last seen to be alive 
and stable.[24]

Time elapsed Despite the gradual reduction in time elapsed in 
the definition, based on improved access to care in acute events, 
there is no consensus among different specialties on the use of 
one hour as the ideal cutoff time for SCD diagnosis. Pathologists 
extend the time up to six hours, which they consider essential for 
appearance of histological changes indicating myocardial necro-
sis due to ischemia,[23] a crucial point, considering that ischemia 
causes 80% of SCDs.[22] 

Undoubtedly, lack of techniques available only in specialized 
facilities for identifying myocardial necrosis in less than six 
hours makes the one-hour time period untenable. We and other 
authors maintain that six hours from onset of deteriorated car-

Table 1: Comparative analysis of reported SCDs and estimates by 
GIMUS

Year
Heart 

disease 
deaths

SCDs

Estimateda Reportedb

%
(reported

/estimated)

2001 20,727 10,363 131 1.3

2002 19,078 9539 118 1.2

2003 20,390 10,195 143 1.4

2004 21,056 10,528 144 1.4

2005 22,223 11,111 140 1.3

2006 21,221 10,610 126 1.2

2007 21,048 10,524 134 1.3

2008 22,430 11,215 132 1.2

2009 22,340 11,170 134 1.2

2010 23,904 11,952 105 0.9

2011 22,178 11,089 15 0.1

2012 22,374 11,187 41 0.4

2013 22,651 11,325 62 0.5

TOTAL 281,620 140,808 1425 1.0
a Number of heart disease deaths/2, estimated by GIMUS (totals reflects rounding error)
bICD-10 code I46.1[11]
GIMUS: Cuban Sudden Death Research Group     SCD: sudden cardiac death
Source: Ministry of Public Health (CU)[12,18] 
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diac function is more appropriate.[25] This position is supported 
by Ochoa�s finding that 85.7% of deaths (347 cases) from non-
instantaneous SCD occurred between the first and sixth hour 
following symptom onset. The same study found that 60.8% of 
cases occurred in a prehospital setting, i.e., before reaching a 
facility where advanced cardiopulmonary cerebral resuscitation 
was available.[10]

Presence or absence of known heart disease There is a conflict 
between clinicopathological and forensic understanding concern-
ing the unresolved issue of preexisting heart disease. This may 
well be the most important barrier to consensus on a definition, 
since it is contingent on the conceptual bases of both disciplines. 
On the forensic side, the indispensable condition is the absence 
of preexisting disease, which is conceptually the opposite of clini-
copathological thinking.[26] 

On the one hand, we clinicians consider it important to note that 
absence of preexisting heart disease makes it impossible to infer 
the immediate cause of an SD, because the definition of SCD 
specifies preexisting heart disease, whether or not known by the 
patient. On the other hand, we believe it inappropriate to exclude 
patients with known heart disease, as proposed by forensic sci-
entists because, if a patient who has suffered a heart attack is 
now stable within the parameters for control of the disease, he or 
she is not expected to die suddenly. If such a person were to die 
after a sudden collapse of cardiovascular function, it would be a 
typical SCD from a clinicopathological standpoint. It would still be 
a natural, unexpected death from cardiovascular causes shortly 
after symptom onset. We need an in-depth discussion of the fun-
damentals of the definition, since unifying criteria is the starting 
point for an effective approach.

We propose the following definition of SCD for use in Cuba: an 
unexpected natural death from cardiovascular causes within six 
hours of onset of symptoms of deteriorated cardiac function in an 
individual with known or unknown preexisting heart disease.

If SCD is a natural death, why is it included in forensic medi-
cine? What strategy should Cuba adopt? The field of forensic 
medicine is responsible for analyzing all deaths that are violent 
(self-evident definition from the adjective) or suspicious (in which 
there is any indication, medical or not, that a priori prevents ruling 
out a criminal cause).[23] SDs in general, and SCDs in particular, 
are prototypically suspicious deaths, not only because they are 
unexpected, but also because one third of all SCDs are unwit-
nessed.[15] 

Forensic medicine is crucial to clarifying the nature of SD when it 
is impossible to deduce cause of death through logic or because 
of a lack of background information. Critical are the skill and thor-
oughness with which a forensic autopsy is performed, since this 
procedure addresses many more aspects than a clinical autopsy. 
Protocols that require a forensic autopsy when a death occurs 
under suspicious circumstances (or when the direct cause of 
death cannot be deduced) have yielded excellent results. Spain 
offers a case in point: a judicial order is issued, which triggers an 
entire system that enables prosecution when suspected criminal 
activity is confirmed (which logically implies that the case can no 
longer be considered SD). If, on the contrary, a natural cause of 
death is found, the death is recorded in the statistical information 
system as an SD (due to the particular cause).[23]

Cuba would benefit from adapting a similar approach to its own 
context. Logistic support would be needed from the Forensic 
Medicine Institute, which would depend on practical possibilities 
of the National Health System. For now, we advocate that all SDs 
where crime is ruled out should be subject to a clinical autopsy 
because most hospitals in Cuba have a pathology department. 
Such a protocol would eventually reduce over-reporting of acute 
myocardial infarction as an SCD cause (observed by the authors 
over our years of practice), and would bring us closer to the clini-
copathological correlation so necessary for improving quality.

Pathological confirmation of cause of death is vital, as was dem-
onstrated in Tavora�s study of out-of-hospital SDs, finding only 
50% accuracy in recorded direct cause of death on the death cer-
tificate, versus autopsy findings.[27] This highlights an important 
limitation of retrospective studies of SCD: lack of autopsy data 
in many cases.[4] Basso published guidelines for the European 
Union to ensure autopsy to confirm cause of death in SCD cases.
[28] Clinical autopsy, then, is intrinsic to gaining a better under-
standing of the matter.

Who should specific intervention strategies target? Heart dis-
ease mortality rates in Cuba increased from 148.2 per 100,000 
population in 1970[26] to 202.9 in 2013.[18] However, the precise 
incidence of SCD is unclear, but also indispensable for address-
ing this problem. 

Tackling SCD requires stratification of risk. High-risk groups 
include: patients with known and demonstrated structural heart 
disease or conduction disorders and left ventricular ejection frac-
tion <35%.[29] Although there is no denying that SCD mortality 
rates are higher in these groups, we sustain that concentrating 
only on them can miss important social dimensions. Mortality rates 
are highest in such groups�and somewhat less predictable�
than in intermediate-risk groups (patients with acquired structural, 
hypertensive, valvular or coronary heart disease, provided that 
elements of acute myocardial ischemia or potentially fatal arrhyth-
mias have been ruled out) and lower-risk groups (the general 
population with established cardiovascular risk factors�hyper-
tension, diabetes, sedentary lifestyle, smoking, dyslipidemia). 
However, since the latter two groups are much larger, absolute 
number of events (heart attacks, deaths and SCDs) is greater, 
even though rates are lower (Figure 1).[29] This problem is known 
as the prevention paradox.[30] 

Intervention strategies for high-risk groups range from drug ther-
apy to implantable automatic defibrillators. In our view, strategies 
for patients in intermediate- or lower-risk groups, where 90% 
of events occur, should be aimed at controlling risk factors and 
chronic non-communicable diseases to prevent ischemic heart 
disease, which is responsible for as much as 80% of reported 
SCDs[15] and is on the rise in Cuba.[18] Prevention measures 
must be accompanied by professional and technological support 
that enables prompt and effective responses to calls for assis-
tance in cases of out-of-hospital sudden cardiac arrest.

The First Cuban Symposium on SCD proposed sharing informa-
tion with MINSAP on concrete strategies that in other settings have 
demonstrated an impact on lower-risk groups. These include train-
ing in basic and advanced CPR, according to level and profession; 
inclusion in all levels of the education system of a CPR class as 
a prerequisite to obtaining a driver�s license; availability of auto-
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mated defibrillators in highly frequented places; and changes in the 
approach to systematic physical exercise (i.e., promoting orderly 
regimens modified according individual characteristics and health 
status), among other strategies to reduce not only SCD incidence, 
but overall cardiovascular mortality as well.[19]

In conclusion, we consider that intervention strategies must be 
balanced. Without ignoring high-risk patients or dismissing the 
impact of scientific advances on reducing mortality among them, 
we need to develop concrete policies focused on intermediate- 
and lower-risk groups, such as those described above. 

Is SCD �just another way to die�? If someone suffers a heart 
attack and progresses to SCD, there simply are no therapeutic 
options, such as post-stroke rehabilitation or dialysis for chronic 
renal failure. SCD�s impact lies in its abrupt and unexpected 
nature, without treatment options to change the outcome. This 
is reason enough to consider SCD not just another way to die 
but, rather, a process that requires special care and that can and 
should be prevented.

The natural history of SCD involves four 
stages: prodrome, onset of terminal event, 
cardiac arrest, and biological death. Cardiac 
arrest is potentially reversible by appropriate 
and timely interventions.[24] Sudden cardiac 
arrest is a sudden interruption of the heart�s 
pumping function that is reversible with 
immediate intervention but will end in death 
if such an intervention is not undertaken.
[24] International experts believe that sud-
den cardiac arrest should be included as a 
notifiable disease because of its magnitude, 
importance and costs for health systems 
worldwide.[5,31,32] Such mandatory report-
ing could contribute to a clearer statistical 
picture of the extent of the SCD problem in 
Cuba. 

The First Cuban Symposium on Sudden 
Cardiac Death, attended by delegates from 
12 countries and 13 Cuban health sciences 
societies,[33] was an important first step for 

the Cuban scientific community�s in-depth study of the topic, 
examining its importance as a global and Cuban health problem. 
Guidelines emerged for immediate steps to be taken by special-
ists involved in SCD in a multi- and interdisciplinary approach. 

CONCLUSIONS
As conclusions, we offer the GIMUS position on SCD:
� It is vital to develop and implement an official Cuban SCD reg-

istry.
� The generally accepted Cuban clinical definition of SCD meets 

scientific requirements, but the cutoff time should be six hours 
from onset of deteriorated cardiac function to certification of death. 

� Cases with known heart disease should not be excluded from the 
SCD definition.

� A clinical autopsy should be required in all SCD cases cleared of 
criminal suspicion.

� Health policies should target all groups at risk for SCD, focus-
ing on the lower-risk general population, with concrete actions 
(with measureable medium- and long-term impacts) aimed at its 
reduction.

Figure 1: SCD distribution by population risk level, percentage and absolute numbers

Subgroup

General 
population

Patients with high 
coronary risk

Patients with prior 
coronary event

Patients with 
LVEF <35, CHF

Patients with history 
of out-of-hospital CPA

Patients with history 
of CMI, low LVEF, and VT

1 2 5 10 20 30  100 200 300

CHF: congestive heart failure CMI: chronic myocardial infarction  CPA: cardiopulmonary arrest 
LVEF: left ventricular ejection fraction VT: ventricular tachycardia
Source: Myerburg[24]
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