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Abstract

Despite tremendous advances in the management of cardiovascular diseases and cardiac arrest,
there is paucity of information regarding sudden cardiac death in sub-Saharan Africa. We present
a two-year review of sudden cardiac death cases among patients managed at a Nigerian tertiary
hospital. Patients admitted from January 2012 to December 2013 were prospectively followed-up
and cases of sudden cardiac death identified. Diagnosis was based on records of events preceding
death, direct interview of attending physician/nurses, and family members/eye witnesses for
out-of-hospital sudden cardiac death. Causes of death were obtained from the death certificates
for cases of in-hospital events. Three hundred and eighty eight (M:F = 1:1.3) patients with a mean
age of 42.22 * 19.30 years were admitted into the cardiac unit during the period, out of whom 56
(14.4%) died. Twenty three (41.1%) were classified as sudden cardiac death. The predominant
etiology was ischemic cardiomyopathy (39.1%), followed by peripartum cardiomyopathy (21.7%)
and dilated cardiomyopathy (17.4%). Rheumatic heart disease was diagnosed in 17.4%, while 4.3%
had pulmonary hypertension. Nineteen (82.6%) of the subjects had congestive cardiac failure.
Hypokalemia and hypocalcaemia were recorded in 2 (8.7%) patients who developed prolongation
of the QT interval following commencement of diuretics. Chest-compression- only cardiopulmo-
nary resuscitation was attempted in 12 (52.1%) with a success rate of 8.3%. Sudden cardiac death
is common among our patients admitted with cardiovascular diseases. The most common etiology
is ischemic cardiomyopathy, followed by peripartum cardiomyopathy. Most of the victims were
young, and there were no optimum resuscitative measures.
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1. Introduction

The burden of disease due to cardiovascular causes is on the rise globally, especially in the developing countries
experiencing epidemiological transition. This is projected to result in increased morbidity and mortality [1]. Up
to half of all cardiac death cases are attributable to Sudden Cardiac Death (SCD), defined as natural death from
cardiac causes, heralded by abrupt loss of consciousness within 1 hour of the onset of an acute change in cardi-
ovascular status with, or without a preexisting heart disease [2] [3].

Sudden cardiac death accounts for about 20% of all mortalities in the western world [4]. About 450,000
people die from SCD in the USA alone, with an annual incidence of 0.1% - 0.2% [5]. This is similar to what ob-
tains in other western industrialized nations where coronary artery disease (CAD) is common. More than
7,000,000 lives are estimated to be lost to SCD per year [6]. The changing dietary and lifestyle habit in devel-
oping nations is leading to a trend towards increasing incidence of SCD [7]. The incidence in Nigeria remains
largely unknown with variable rates being reported from different postmortem studies.

Non-ischemic cardiomyopathy, congenital and genetic arrhythmic syndromes are among the leading causes in
young adults. The available Nigerian studies have consistently revealed hypertensive heart disease (HHD) as the
leading etiology [8]-[10]. Studies from lle-Ife revealed dilated cardiomyopathy (DCM) as the etiology in 6% of
victims whereas ischemic heart disease (IHD) accounted for 4% [8]. A higher prevalence of 9.0% was reported
for myocardial infarction among the victims of SCD in Jos [11]. The most common cause of SCD in the western
society is CAD, particularly among the middle aged and elderly population [12].

Survival following sudden cardiac arrest has improved especially among the general population of industria-
lized countries with the advent of automated external defibrillator (AED) and organized emergency response
team. The improved care of patients with cardiovascular disorders, as well as concerted efforts at prevention has
led to a trend towards reduced incidence of SCD. However, despite the escalating burden of CVD in developing
nations, Nigeria inclusive, the trend is not by any means matched with improved preventive and treatment strat-
egies towards reduction of SCD. This study was aimed at determining the prevalence, etiology and outcomes of
sudden cardiac arrest and cardiac death among patients presenting with cardiac diseases at the University of
Maiduguri Teaching Hospital (UMTH) over a two-year period.

2. Methods

The study population was made of patients admitted with congestive cardiac failure of various etiologies in-
cluding rheumatic heart disease (RHD), acute pulmonary edema, cardiac arrhythmias and myocardial infarction
(MI) from January 2012 through December 2013. All patients admitted during the study period were prospec-
tively followed-up during hospitalization and after discharge. Relevant demographic information was obtained
using a structured questionnaire at the time of first contact, and additional information regarding investigations,
treatments received and duration of hospitalization and follow-up were obtained from the case notes. Definition
of SCD was based on information gathered from records of events preceding death, direct questioning of at-
tending hospital staff at the time of death and information from family members/eye witness for out of hospital
SCD.

Sudden cardiac death was defined as natural death from cardiac causes, heralded by abrupt loss of conscious-
ness within 1 hour of the onset of an acute change in cardiovascular status with, or without a preexisting heart
disease (or within 24 hours for un witnessed SCD) [2] [3]. Heart failure and peripartum cardiomyopathy (PPCM)
were defined in accordance with the ESC guideline, whilst diagnosis of RHD was based on the proposed World
Heart Federation guideline of 2012 [13]-[15]. Myocardial infarction was defined on the basis of chest pain, ECG
changes and documentation of wall motion abnormalities on echo.

Details of ECG abnormalities, echocardiograms, serum biochemistry and medications were obtained from the
case notes. Ethical clearance was granted by the Research and Ethics committee of the UMTH. Data was ana-
lyzed using SPSS version 16 (SPSS Inc., Chicago, IL, USA). Continuous variables were expressed as mean +
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SD, and comparison made using Student’s t-test. Results are presented using tables, charts and figures.

3. Results

A total of 388 patients comprising 171 (44.1%) males and 217 (55.9%) females were managed in the cardiac
unit during the period under review. Their mean age was 49.01 + 18.67 years. The mean ages of male and fe-
male patients were 55.94 + 18.23 years and 43.17 + 17.06 years respectively (P = 0.001). Fifty six (14.4%)
deaths were recorded involving 25 (44.6%) males and 31 (55.4%) females.

Twenty three (41.1%) of all cardiac deaths involving 11 (47.8%) males and 12 (52.2%) females were ad-
judged to be SCD, giving an overall prevalence of 5.9% for SCD among patients managed in the cardiac unit
during the period under review. Fourteen (60.9%) SCD (male to female ratio of 1:1) occurred in hospital, whilst
out-of-hospital SCD was documented in 9 (39.1%) of patients (male to female ratio of 1:1.2).

The ages of the SCD patients ranged from 18 to 75 years with a median age of 39 years. Mean age of SCD
victims was 42.22 + 19.30 years, with males having a mean age of 47.82 + 15.68 compared to 35.25 + 20.26
years for the females (P = 0.113). Clinical and demographic characteristic of the SCD cases is illustrated in
Table 1.

3.1. Etiology and Clinical Features

The various etiologies for SCD are illustrated in Figure 1. Nine cases (39.1%) of SCD involving 6 (66.7%)
males and 3 (33.3%) females were attributed to ischemic cardiomyopathy (ICM). Four (44.4%) ischemic SCD
resulted from ST-elevation acute coronary syndrome (STEACS) while 5 (55.6%) resulted from Non ST-
elevation acute coronary syndrome (NSTEACS). Four (44.4%) of the subjects with ischemic SCD were 40 years
and below. Seventy five percent of SCD resulting from STEACS were observed in males, among whom one was
complicated by ventricular septal rupture.

Table 1. Clinical characteristics of the subjects (n = 23).

Mean age (yrs) 42.22 +£19.30 NYHA class
Female 12 (52.2%) | 3 (13.0%)
Location 1l 11 (47.8%)
Hospital 14 (60.9%) 1] 8 (34.8%)
Out-of-hospital 9 (31.9%) v 1 (4.4%)
Home 7 (77.8%) Medication
Public place 2 (22.2%) ACE inhibitors 22 (95.7%)
Symptoms experienced Beta blockers 21 (91.3%)
Palpitation 22 (95.7%) Furosemide 21 (91.3%)
Chest pain 11 (47.8%) Spironolactone 16 (69.6%)
Syncope 4 (17.4%) Aspirin 13 (56.5%)
Comorbidities Digoxin 14 (60.9%)
Heart failure 19 (82.6%) Statin 11 (47.8%)
Hypertension 11 (47.8%) Enoxaparin 11 (47.8%)
Diabetes 5 (21.7%) Warfarin 6 (26.1%)
Dyslipidemia 4 (30.8%)" Clopidogrel 5 (21.7%)
AF 4 (17.4%) Attempt at resuscitation
Alcohol 2 (8.7%) Hospital 12 (85.7%)
Smoking 2 (8.7%) Out-of-hospital 0 (0%)

“of available results. AF = Atrial Fibrillation; NYHA = New York Heart Association; ACE = Angiotensin Converting Enzyme.
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Figure 1. Etiology of sudden cardiac death. ICM = Ischemic
Cardiomyopathy; PPCM = Peripartum Cardiomyopathy; DCM =
Dilated Cardiomyopathy; RHD = Rheumatic Heart Disease; PHTN
= Pulmonary Hypertension.

There were 5 (21.7%) cases of SCD that resulted from PPCM. The ages of the PPCM patients ranged from 18
to 34 years with a mean of 24.20 £ 6.18 years. Idiopathic DCM was responsible for 3 (13.0%) cases of SCD in
males, while alcoholic cardiomyopathy was responsible in one male patient, aged 35 years. Rheumatic heart
disease was diagnosed in 4 (17.4%), involving 3 (75%) females with severe mitral regurgitation and aortic valve
regurgitation of varying severity, and 1 (25%) male with mixed mitral valve and aortic valve diseases compli-
cated by a huge vegetation on the aortic valve. Hypokalemia and hypocalcemia were documented in two females
with RHD before SCD. Idiopathic pulmonary hypertension was the presumed etiology in one 44-year-old fe-
male.

Congestive cardiac failure was diagnosed in 19 (82.6%) of the victims. Hypertension (or treatment of) was
present in 11 (47.8%) while 5 (21.7%) had diabetes mellitus. Eight (88.9%) of the patients with ischemic car-
diomyopathy (ICM) had hypertension, while 4 (44.4%) had diabetes mellitus. Combination of hypertension and
DM was observed in 4 (44.4%) of victims with ICM. Eleven (47.8%) victims had a history of chest pain, while
palpitation was documented in 22 (95.7%). History of prior syncope was documented in 4 (17.4%). Shortness of
breath compatible with NYHA class 1l was documented in 11 (47.8%), while 8 (34.8%) had class Ill. Three
(13.0%) were in NYHA class . Chest-compression-only CPR was attempted in 12 (85.7%) of the in-hospital
SCD but only 1 (8.3%) was successful. None of the out-of hospital cases had CPR.

Result of serum cholesterol was available for 13 (17.5%) subjects, out of which 4 (30.8%) had elevated total
cholesterol. Atrial fibrillation was present in 4 (17.4%), while smoking was documented in 2 (8.7%). Treatment
for pulmonary thrombo-embolism was documented in 2 (11.8%) of the cases. Age-based distribution of the dif-
ferent etiologies for SCD is illustrated in Figure 2.

3.2. Location and Activities at the Time of Events

Seven (50%) in-hospital SCD were cases of ICM, while 3 (21.4%) were due to idiopathic DCM. Two of the
DCM npatients died while chatting with family members on the day they were billed for discharge. The third
DCM patient died while defecating. Peripartum cardiomyopathy and RHD each contributed 2 (14.3%) cases of
in-hospital SCD. Both cases of in-hospital SCD from RHD were associated with electrolyte abnormality and QT
prolongation following use of diuretics. One had a QTc of 755 msec (Figure 3) before she died.

Three out-of-hospital SCD occurred in public place, with one involving a 35-year-old alcoholic DCM patient,
who slumped while surfing the internet in a motor mechanic workshop as he awaits the repair of his car; and the
second involving a 30-year-old male with RHD and huge vegetation on the aortic valve who collapsed in a gro-
cery shop. The third SCD in public place occurred in a 44-year-old female with pulmonary hypertension, who
collapsed in a hotel room when she was about to take supper.

Two breastfeeding mothers with PPCM and one with RHD died in their sleep, having gone to bed in stable
conditions. A third PPCM patient died at home following a sudden onset of paroxysmal palpitation.

A 35-year-old male managed with extensive antero-septal myocardial infarction and discharged six months pre-
viously collapsed while chatting with family members, and a retired judge previously managed with anterior
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Figure 2. Distribution of etiology by age-group. ICM = Ischemic
Cardiomyopathy; PPCM = Peripartum Cardiomyopathy; DCM =
Dilated Cardiomyopathy; RHD = Rheumatic Heart Disease; PHTN
= Pulmonary Hypertension.
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Figure 3. ECG showing prolonged QTc (about 755 msec) following commencement of heart failure treatment. T-wave is noted
to merge with following P-wave, resulting in QT being almost equal to R-R interval. ST segment is depressed in lateral leads.

MI developed chest pain while playing snookers in his country home and collapsed on the way to a hospital.

3.3. ECG Abnormalities

The various ECG abnormalities observed are illustrated in Table 2. Twenty one (91.3%) of the victims had their
ECG available for review. Sinus tachycardia was observed in 12 (57.1%) while non-sustained ventricular ta-
chycardia was seen in 1 (4.8%). Complete left bundle branch block was recorded in 4 (19.0%). Left ventricular
hypertrophy using the Sokolow’s voltage criteria was seen in 8 (38.1%), whereas left atrial abnormality was ob-
served in 13 (61.9%). Marked ST Segment depression was documented in 8 (38.1%), while 3 (14.3%) had ST
segment elevation (2/3 involving antero-septal region). Pathologic Q wave was observed in 2 (12.5%) cases.
Eleven (52.4%) had deep T-wave inversion, whereas prolonged QT interval was observed in 2 (9.5%) females
with RHD and 1 (4.8%) with PPCM. The patient with the ECG presented in Figure 3 was 22 years old, admitted
with PPCM and commenced on conventional treatments of heart failure including diuretics. This was compli-
cated by hypocalcaemia and hypokalemia, resulting in the prolongation of QT and SCD. Results of electrolyte
profile were only made available after succumbing to SCD. Atrial fibrillation was documented in 3 (14.3%),
while polymorphic PVC was recorded in 1 (4.8%). Right ventricular hypertrophy with right axis deviation was
noted in one victim with pulmonary hypertension (Figure 4).

3.4. Echocardiographic Findings

The result of echo was available for review in 14 (60.9%). Left ventricular ejection fraction of 35% or less was
observed in 8 (57.1%) of available records. Dilated left ventricular chamber was observed in 11 (78.6%), while
regional wall motion abnormality was seen in 5 (35.7%) patients with myocardial infarction. Rheumatic mixed
mitral valve disease and aortic regurgitation was observed in 3 (21.4%) females, whereas mixed mitral (MS/MR)
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Figure 4. ECG of a victim of SCD from pulmonary hypertension, showing right ventricular hypertrophy and right axis
deviation.

Table 2. Electrocardiographic abnormalities.

Abnormality Frequency (%)
Sinus tachycardia 12 (57.1)
Non sustained VT 1(4.8)
Polymorphic PVC 1(4.8)
Prolonged QT 3(14.3)
LBBB 4(19.0)
LVH 8(38.1)
ST-depression 8(38.1)
ST-elevation 3(14.3)
Pathologic Q-waves 2 (9.5)
AF 3(14.3)

VT = Ventricular tachycardia; PVVC = Premature Ventricular Complex; LBBB = Left Bundle Branch Block; LVH = Left Ventricular Hypertrophy; AF
= Atrial Fibrillation.

and aortic (AS/AR) valve disease complicated by vegetation on aortic valve was recorded in 1 (7.1%) male vic-

tim. Left ventricular thrombus and mitral annular calcification were each documented in 4 (28.6%), while pul-
monary hypertension was documented in 6 (42.9%) cases.
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3.5. Medication

The various medications prescribed are illustrated in Table 1. Angiotensin converting enzyme inhibitor was
prescribed in 22 (95.7%) of patients, while 21 (91.3%) were on beta blockers. Aspirin and clopidogrel were
prescribed in 13 (56.5%) and 5 (21.7%) of patients respectively. Digoxin was used by 14 (60.9%), whereas fu-
rosemide and spironolactone were prescribed to 21 (92.3%) and 16 (69.6%) of the victims respectively. Warfa-
rin was prescribed to 6 (26.1%) whereas enoxaparin and statins were each prescribed to 11 (47.8%) of patients.
only 1 (4.3%) was treated with streptokinase for STEACS. Dihydropyridine calcium channel blockers were used
for the treatment of hypertension in 6 (26.1%).

4. Discussion

Our findings highlight the significance of SCD as a major contributor of mortality among patients with cardi-
ovascular diseases in a Nigerian tertiary hospital. This, to our knowledge, is the first clinical study on SCD
among patients admitted with cardiovascular diseases in a Nigerian tertiary hospital. The findings of nearly
equal number of male and female victims of SCD in our series differed from numerous studies showing male
preponderance because of higher prevalence of CAD in males [16] [17]. However, the higher prevalence of ICM
among males in our series concurs with these assertions. In addition, there were more females admitted during
the period under review than males. The most common etiology among those aged 20 - 30 years are PPCM and
RHD. This is generally indicative of the burden of PPCM (being a disease of females of child-bearing age) and
RHD in the younger population. Peripartum cardiomyopathy is a leading cause for heart failure admission
among young women in our center (unpublished data). The high rate of ICM among victims in the age bracket
31 - 40 was driven by events in three males that suffered acute myocardial infarction in their late thirties.

The proportion of SCD from ICM surpassed other etiologies. This is similar to reports from western and
Asian countries with a high prevalence of coronary artery disease (CAD) [12] [18], but starkly contrasted with
reports from other parts of Nigeria where HHD was reported to be the leading cause [8]-[10]. The high propor-
tion of SCD from ischemic etiology reflects the increasing burden of CAD as reflected in studies from other
parts of the country [19], as well as pattern of admission for cardiovascular diseases in our hospital (unpublished
data). There are reports indicating that CAD is the most common cause of SCDs in many areas of the world with
low prevalence of atherosclerosis [20]. With improved access to healthcare and reduction in communicable dis-
eases in third-world countries, coronary atherosclerosis will emerge as a leading cause of morbidity and mortal-
ity [21]. It is disturbing to note that 50% of deaths resulting from ICM occurred in individuals 40 years and be-
low. This contrasted with the lle-Ife experience, where the age of SCD victims from ICM ranged between 41
and 60 years [8]. The socioeconomic status of the victims of SCD from ischemic etiology in our center also dif-
fers from the lle-1fe experience. Whereas they reported 100% of their victims of ischemic SCD to be of high so-
cio-economic class, 4/6 (66.7%) of our cases belonged to the low socio-economic class. This underscores the
fading dividing role of socio-economic background in the etiology of CAD.

The most prevalent co-morbidities amongst victims of ICM were hypertension (83%) and diabetes mellitus
(50%), with 50% having both. Hypertension and diabetes are independent risk factors for ICM and SCD, and
their co-existence confers more than an additive influence on the risk of CAD [22]. The high prevalence of
hypertension among the victims is similar to what was reported in Ile-Ife [8].

The second most prevalent etiology in our series was PPCM, which accounted for about 22% of cases. Al-
though described as a fairly uncommon problem in the west, PPCM is among the leading causes of hospitaliza-
tion for heart failure in our practice (unpublished data), as well as other parts of Nigeria [23] [24]. Arrhythmias
and SCD can occur in the setting of PPCM [25]. None of the available Nigerian studies reported SCD from
PPCM. The severity of LV remodeling and systolic dysfunction (an important prognosticator for SCD) in our
cases might have contributed to the large number of SCD.

Non-ischemic DCM resulted in a higher prevalence of 17.3% (idiopathic DCM in 13.0% and alcoholic DCM
in 4.3%). Idiopathic DCM remains a leading cause of cardiovascular disease in Africa, and an important cause
of SCD [26] [27]. Although the prevalence of SCD among patients with DCM is variable, it results in an ap-
proximate 10% of cases of SCD [12] with an annual mortality rate of 10% - 50% depending on functional class
[13]. In a review of 14 studies made up of 1432 subjects with DCM, SCD was responsible for 28% of deaths
[28]. Ventricular tachyarrhythmia (predominantly VT) constitutes the most common mode of death although
bradyarrhythmia and electromechanical dissociation have been reported, especially in patients with advanced
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LV systolic dysfunction [29]. Non-sustained ventricular tachycardia identifies patients at increased risk of SCD.

The spectrum of valvular heart diseases observed included mixed mitral regurgitation and stenosis, aortic re-
gurgitation, and mixed aortic stenosis and regurgitation. Sudden cardiac death was common in progressive aortic
stenosis, but declined with the advent of surgical therapy [2]. However, progressive LV dysfunction in advanced
valvular heart disease could have resulted in ventricular arrhythmia/SCD. One of the victims had SBE with a
huge vegetation on the aortic valve, and showed remarkable clinical improvement on antibiotics before dying
suddenly in a grocery store. In a study of native Egyptians managed with SBE, Al-Mogheer et al. reported a
prevalence of 1.7% for SCD [30]. There are reports of coronary embolization of vegetation from the aortic valve
of patients with SBE resulting in acute myocardial infarction [31] [32]. However, the exact mechanism in our
patient cannot be ascertained because it occurred out of hospital and there was no autopsy.

Left ventricular dysfunction regardless of etiology has been consistently reported to be a risk factor for SCD
[33]. This is demonstrated in our study with about 83% of all victims having heart failure and 57% of those with
available echo reports having an EF of <35%. Although being in a better functional class confers lower risk for
overall mortality, a larger proportion of death in those with better NYHA class is due to SCD [34]. This is dem-
onstrated in our series with 61% of all victims with heart failure being in NYHA class | and Il. Although pro-
dromal symptoms are neither sensitive, nor specific predictors of an impending SCD [2], history of palpitation,
chest pain and syncope were documented in some of the victims. Sudden onset of these premonitory symptoms
and other manifestations of arrhythmia precedes the onset of cardiac arrest, defining the one-hour onset of ter-
minal events in the temporal perspectives of SCD.

Hypertension is a well-documented risk factor for coronary artery disease and SCD [2]. Although present in
about 48% of all victims in our study, a larger proportion of about 89% of all cases from myocardial infarction
had hypertension. The preponderance of MI as etiology of SCD in our series starkly contrasted with reports
from other parts of Nigeria, where the dominant hypertension-related cause was hypertensive heart disease, de-
fined as presence of left ventricular hypertrophy (LVH) [8]-[10]. However, the spectrum of hypertensive heart
disease includes LVH, CAD, conduction system disease, systolic and diastolic myocardial dysfunction that may
culminate in angina or MI, cardiac arrhythmias and CHF [35]. Although LVVH confers an independent mortality
risk, it can coexist with acute or chronic myocardial ischemia thereby potentiating the risk of SCD [2].

The most common abnormality observed on ECG was sinus tachycardia, documented in 91% of available
ECGs. A resting heart rate of >90 bpm identifies patients at increased risk of SCD [12]. Prolonged duration of
the QRS complex has been adjudged to be associated with increased risk of SCD [36]. Broad QRS complex
consistent with complete left bundle branch block was observed in 19%. All cases of prolongation of the QT in-
terval in our study were observed in females receiving furosemide for heart failure. Common electrolyte de-
rangements associated with prolongation of the QT interval and arrhythmias are hypokalemia, hypocalcemia and
hypomagnesemia; and all could result from use of furosemide [37]. Although none of the victims had Holter
ECG, non-sustained VT was observed on routine 12-lead ECG of one victim with DCM. Non-sustained VT has
been shown to confer high risk of SCD in patients with structural heart disease [38].

Beta blockers, angiotensin converting enzyme (ACE) inhibitors, spironolactone and statins have been shown
to reduce the risk of sudden cardiac arrest and SCD in patients with LV dysfunction of ischemic and non-
ischemic etiology [39]-[41]. More than 90% of the victims in our series were placed on beta blockers and angi-
otensin converting enzyme inhibitors; and spironolactone and statin prescribed in about 70% and 48% respec-
tively. This trend reflects the general pattern of heart failure treatment in our center, and is based on recommen-
dations enshrined in practice guidelines. However, most patients presenting with heart failure in our practice
present lately with more advanced diseases. In addition, disease-specific therapy like revascularization for IHD,
valve replacement therapy and CRT/ICD are not available in our center. Optimum benefit of pharmacologic
therapy is more likely if specific treatments of disorders like CAD (with revascularization) and valvular heart
diseases (with valve surgeries) are offered. These are largely unavailable in most centers and could probably be
responsible for the large burden of SCD despite medical treatment.

All victims of in-hospital sudden cardiac arrest had “compression-only” CPR with a success rate of 7.1% in-
volving a 40 yr female with acute MI that developed SCA while being evaluated by the cardiologist. This is ra-
ther dismal, compared with a success rate of between 20% and 25% in developed countries depending on the
setting where cardiac arrest occurs [42]. The poor outcome may be related to lack of standing protocol for resus-
citation in our center, coupled with inadequate training of staff on resuscitation of cardiac arrest victims. None
of the out-of-hospital cases had an attempt at resuscitation. This is not surprising, given the lack of awareness
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and the knowledge of bystander resuscitation.

A number of studies have validated the effectiveness of implantable cardioverter-defibrillator (ICD) in pre-
venting SCD in high risk patients. The Multicenter Automatic Defibrillator Implantation trial (MADIT) showed
survival benefit of ICD in patients with ischemic cardiomyopathy and left ventricular ejection fraction of 35% or
less [43]. The MADIT-I1I study revealed survival benefit following myocardial infarction in patients with poorer
ventricular function (EF < 30%) [44]. In patients with non-ischemic cardiomyopathy and LVEF < 36%, the De-
fibrillators in Non-ischemic Cardiomyopathy treatment Evaluation study (DEFINITE) showed reduced risk of
SCD [38]. The Sudden Cardiac Death in Heart Failure Trial (SCD-Heft) evaluated the benefit of ICD in patients
with both ischemic and nonischemic cardiomyopathy with LVEF < 35% and NYHA 1I/l11 receiving optimum
medical therapy, and showed a greater survival benefit in ICD group compared with amiodarone or placebo [45].
Despite the increasing number of our patients qualifying for prophylactic therapy using ICD, this is largely un-
available in the country and most of sub-Saharan Africa.

5. Conclusion

Despite the growing scourge of cardiovascular diseases and its consequences in sub-Saharan Africa, the care of
patients with cardiovascular diseases remains suboptimal, with many patients passing through the natural history
of their diseases. Our study highlighted the significant role played by ICM in the etiology of SCD. This reflects
the increasing scourge of CAD, a disease previously considered a rarity in sub-Saharan Africa. Peripartum car-
diomyopathy stands out as the most common form of nonischemic cardiomyopathy resulting in SCD. This, to
our knowledge, is the first of such report in the etiology of SCD. Although largely reported as uncommon in the
west, PPCM constitutes the majority of the etiology of heart failure in females of child bearing age group in our
practice. Our study underscores the need for rapid improvement in care of patients with heart disease if the im-
pending epidemic is to be halted, or reduced to minimum.

Limitations

Our study has a number of limitations. The initial evaluation of patients with suspected myocardial infarction
did not include cardiac troponins in the majority. The few that had cardiac troponins checked was by using point
of care testing kits donated from Saudi Arabia that were largely exhausted before the start of the study. Secondly,
not all cases of out of hospital death were captured, largely due to migration occasioned by the ongoing insur-
gency, interruption in telecommunications because of ongoing state of emergency and incessant strike action by
hospital workers. None of the victims had autopsy or toxicology/drug level assessments, and terminal events
preceding death were not captured on telemetry. These limitations notwithstanding, we believe the study has
provided some insight into prevalence and etiology of SCD among our population of patients with cardiovascu-
lar diseases.
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