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Abstract
Background

Heart failure has become a global public health issue because of the rising global burden, high

cost of care, frequent rehospitalisation and poor prognosis.

Compared to other regions of the world, there are limited data on contemporary clinical
profile, outcome, and economic cost of heart failure in Sub-Saharan Africa in general and
Nigeria (Africa’s most populous country) in particular. We examined these in patients admitted

with acute heart failure to a tertiary hospital in Nigeria.

Methods

This was a hospital based, prospective, observational study conducted at the Federal Medical
Centre, Idi-Aba, Abeokuta, Nigeria. Detailed clinical documentation on cases of acute heart
failure was carried out. The following data were obtained: demographic data, pre-admission
history (previous heart failure related admissions). Others include NYHA functional class,
symptoms, signs, self-reported cardiovascular risk factors, aetiology of heart failure,
precipitating factors, co-morbidities, blood investigations, 12-lead ECG, echocardiography,

medications and intra-hospital and 6-month outcomes.

The study cohort was prospectively followed up for 6 months post initial hospitalisation. The
subjects were contacted through clinic visits or telephone calls at one and six months.
Information obtained during follow-up included their wellbeing, prescribed pharmacotherapy,
history of re-hospitalization and deaths (from next of kin if they died at home). In addition to
patient or relation’s telephone interviews, where necessary referring physicians were
contacted for additional information.

The following health outcomes were documented - 1) length of initial hospital stay (LoS) in
days, 2) survival status on discharge (dead or alive), 3) short-term case-fatality (30 days), 4)

medium-term case-fatality (180 days), and 5) re-hospitalization status (180 days)
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Heath economic data were extracted from the registry. Outpatient and inpatient costs were
computed from the cohort of HF cases admitted in 2010 including personnel, diagnostic and
treatment resources used for their management over a 12-month period. Indirect costs were
also calculated. The annual cost per person was then calculated.

Results

The mean age of the subjects was 56.6+15.3 years (57.3113.4 for men, 55.7+17.1 for women)
and 204 (45.1%) were women. Overall, 415 (91.8%) subjects presented with de novo acute
heart failure. The most common risk factor for HF was hypertension (pre-existing in 64.3% of
cases). Type 2 diabetes mellitus was present in 41(10.0%). Hypertensive HF was the
commonest aetiological cause of heart failure being responsible for 78.5% of cases. Dilated
cardiomyopathy (7.5%), cor-pulmonale (4.4%), pericardial disease (3.3%), rheumatic heart
disease (2.4%) and ischemic heart disease were less common (0.4%) causes. The majority
(71.2%) of subjects presented with left ventricular dysfunction (mean left ventricular ejection
fraction 43.9 + 9.0%) and valvular dysfunction and abnormal left ventricular geometry were
frequently documented. Mean duration of hospital stay was 11.4+ 9.1 days and intra-hospital
mortality was 3.8%.

Case fatality at 30-days was 4.2% (95%Cl, 2.4-7.3%) for the cohort of newly presenting acute
HF subjects that were followed up [3.9% (95%Cl, 1.7-8.5%) in men and 4.5% (95%Cl 2.1-9.3%)
in women]. At 180-days, case-fatality was 7.3% (95%Cl, 4.7-11.2%) [7.1% (95%ClI, 3.8-12.7%) in
men and 7.5% (95%Cl 3.9-14.0%) for women] Patients with pericardial diseases had the
highest early mortality. Mortality was related to some socio-demographic and clinical
characteristics.

Thirty two denovo HF subjects (12.2%) were rehospitalised at least once. There were 21 men
(65.6%) and 11(34.4%) women. Worsening heart failure was the commonest reason for
readmission. Among others, factors associated with rehospitalization include presence of

mitral regurgitation (OR, 2.37; 95%Cl, 1.26-4.46), age greater than 60 years (OR, 2.04; 95%Cl,
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0.96-3.29), presence of tricuspid regurgitation (OR, 1.77; 95% Cl, 0.86-3.61), and presence of
atrial fibrillation (OR, 1.34; 95%Cl, 0.59-3.03).

The total computed cost of care of HF in Abeokuta was 76, 288,845 Naira (US$508, 595)
translating to 319,200 Naira (USS2,128 US Dollars) per patient per year. Inpatient and out-
patient care contributed 46% and 54% of total cost respectively. The high cost of outpatient
care was largely due to cost of transportation for monthly follow up visits. Payments were

mostly made through out-of-pocket spending.

Conclusions

Compared to high income countries, individuals presenting with AHF in Abeokuta, Nigeria are
relatively younger and still of a working age. It is also commoner in men and associated with
severe symptoms because of late presentation.

Intra-hospital mortality is similar to other parts of the world. Rehospitalization after admission
for HF is relatively common within 6-months.

The economic burden of heart failure in the study setting is high considering the minimum
wage of 18,000 Naira (120 US dollars) per month in the country. This calls for financing reforms
for the control of the disease, which may include a reduction or waiver of user fees in
government hospitals, scaling up of financial risk protection pre-payment mechanisms such as
health insurance and use of primary healthcare centres for follow-up visits for mild cases. The
development and adequate funding of community HF care programmes in the country is also a

possible panacea.
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Chapter 1: Introduction



1.1 Introduction
In the last 20-25 years, heart failure (HF) has emerged a major global public health problem.

Although recognized as a more significant health problem in high income countries,(Sidney et
al., 2013, Mosterd and Hoes, 2007) the syndrome both in its acute(Mosterd and Hoes, 2007)
and chronic(Mosterd and Hoes, 2007) forms has emerged as an issue of global importance. It
has been established that the burden of HF doubles with each passing decade after the age of
40 years especially in industrialized countries of the world due to aging population and
increasing burden of risk factors including; hypertension, diabetes mellitus, ischaemic heart

disease and, more recently obesity .(Cowie et al., 1997)

HF affects over 26 million people worldwide.(Bui et al., 2011) It is a highly symptomatic
syndrome that affects 2-3% of the population in high income countries especially in people
above the age of 65 years.(Redfield et al., 2003, Mosterd et al., 1999) Approximately 15
million (out of 900 million) Europeans and 5.8 million (out of 300 million) Americans are
affected by HF.(Wijeysundera et al., 2010, McMurray et al., 2012) In the United States of
America (USA) alone, up to 2.4 million hospital admissions can be attributed to HF as primary
or secondary diagnoses.(Roger et al., 2011) It is the primary reason for 12-15 million office
visits and 6.5 million hospital-days each year.(Roger et al., 2011) About 670,000 new cases

occur in the USA yearly.

Over 39 million dollars is spent annually in the USA for the care of HF patients. In Europe, over
60% of economic cost of HF is related to hospital admissions.(Stewart et al., 2001a) This is
because HF is associated with high rates of hospital admissions, readmissions and frequent
clinic visits. Data from developed countries show that half of HF patients are rehospitalised
within 6-months of discharge(Butler and Kalogeropoulos, 2008) and 70% of these are due to
worsening of previously diagnosed HF.(Gheorghiade et al., 2005) In a recent report, Jencks et
al(Jencks et al., 2009) showed that HF is the number one reason for readmission in the USA. HF

readmission is associated with higher mortality compared to the index admission.
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HF related admission and re-admission has been projected to rise in the coming years due to
aging of the world population. By 2050, 1 in 5 Americans will be elderly and 80% of patients

hospitalized for HF in that country are usually above 65 years.(2005)

HF is associated with shorter life expectancy, greater morbidity and impaired quality of life
than most common diseases. About 30% of people die within 3 months of diagnosis of HF.
Annual mortality is 10% thereafter. Those with severe HF have an annual mortality of

>50%.(Murray-Thomas and Cowie, 2003)

Although there have been many therapeutic gains in the management of chronic HF(Scott and
Jackson, 2013) leading to improved overall survival rates(Scalvini and Giordano, 2013), there
has been very little parallel success in respect to AHF. This is particularly important when one
considers the high proportion of patients who still require hospitalization for acute HF and
associated high levels of in-patient case-fatality and poor short-to-medium term health

outcomes.

1.2 Definitions/Nomenclature

There is no generally accepted definition of HF. The current definition of HF by major
international/national societies of HF is as follows:

The European Society of Cardiology (ESC) defined HF as “an abnormality of cardiac structure
or function leading to failure of the heart to deliver oxygen at a rate commensurate with the
requirements of the metabolizing tissues, despite normal filling pressures (or only at the
expense of increased filling pressures)”(Dickstein et al., 2008) or “clinically as “a syndrome in
which patients have typical symptoms (e.g. breathlessness, ankle swelling, and fatigue) and
signs (e.g. elevated jugular venous pressure, pulmonary crackles, and displaced apex beat)
resulting from an abnormality of cardiac structure or function”.(McMurray et al., 2012)

The American Heart Association/ American College of Cardiology (AHA/ACC) defined the

condition as “a complex clinical syndrome that results from any structural or functional



impairment of ventricular filling or ejection of blood”(Yancy et al., 2013) while the Heart
failure society of America defined HF as a “syndrome caused by cardiac dysfunction, generally
resulting from myocardial muscle dysfunction or loss and characterized by either LV dilation or
hypertrophy or both.”(Heart Failure Society of et al., 2010)

The earliest definition of HF may be probably that by Thomas Lewis in 1933. He defined HF as
“a condition in which the heart fails to discharge its content adequately”. (Lewis, 1933b)He
opined that the very essence of cardiovascular practice is the early detection of HF.

At various times in history, several authorities have provided definitions such as Wood
(1950)(Wood, 1950), Denolin et al (1983)(Denolin et al., 1983), Poole-Wilson (1985)(Poole-
Wilson, 1985), Harris (1987)(Harris et al., 1987), Braunwald(1988)(Braunwald, 1988) and Cohn

(1988).(Cohn, 1988) These definitions are shown are shown in table 1.1.



Table 1.1:Various definitions of HF failure by different individuals and authorities

SNO | Person/Authority Year Definition

1. Lewis(Lewis, 1933a) 1933 “A condition in which the heart fails to discharge its contents
adequately”.

2. Wood(Wood, 1950) 1950 “A state in which the heart fails to maintain an adequate
circulation for the needs of the body despite a satisfactory
filling pressure”.

3. Denolin(Denolin et al., | 1983 “Heart failure is the state of any heart disease in which,

1983) despite adequate ventricular filling, the heart’s output is
decreased or in which the heart is unable to pump blood at a
rate adequate for satisfying the requirements of the tissues
with function parameters remaining within normal limits”.

4, Harris(Harris et al., | 1987 “A syndrome which arises when the heart is chronically unable

1987) to maintain an appropriate blood pressure without support”.

5. Braunwald(Braunwald, | 1988 “A pathophysiological state in which an abnormality of cardiac

1988) function is responsible for the failure of the heart to pump
blood at a rate commensurate with the requirements of the
metabolizing tissues”.

6. Cohn (Cohn, 1988) 1988 “A syndrome in which cardiac dysfunction is associated with
reduced exercise tolerance a high incidence of ventricular
arrhythmias and shortened life expectancy”.

7. Poole-Wilson(Poole- 1996 “A clinical syndrome caused by an abnormality of the heart

Wilson, 1996)

and recognized by a characteristic pattern of haemodynamic,
renal, neural and hormonal responses”.




1.3 Classification of HF

1.3.1 Acute and chronic HF

Acute HF: This is defined as “the sudden or gradual onset of the signs and symptoms of HF
requiring unplanned office visits, emergency room visits, or hospitalization”. “Irrespective of
the precipitating factor, pulmonary and systemic congestion due to elevated right or left heart
filling pressures is an almost universal feature of acute decompensated heart failure (ADHF).
This may present in the form of acute pulmonary oedema due to LV failure, cardiogenic shock
especially in the setting of acute myocardial infarction (usually characterized by hypotension,
oliguria and peripheral vasoconstriction)

Chronic HF: This is a clinical syndrome resulting from chronic cardiac decompensation
associated with left-sided or right-sided heart failure

1.3.2 Systolic and diastolic HF

Systolic HF: HF due to impaired LV systolic function (usually echocardiographically determined
EF of <45%).

Diastolic HF: HF due to the need for higher filling pressures to obtain normal LV end diastolic
volume. It is also called HF with normal or preserved ejection fraction (EF >45%). These terms
are not mutually exclusive as most patients with systolic dysfunction have different forms of
diastolic dysfunction. HF with normal EF (HFNEF) is more common in the elderly, women,
diabetics, and individuals with long standing hypertension. It has a better prognosis than heart
failure with LV systolic dysfunction although in the Canadian study there was no difference in
outcome between these forms of HF.(Owan and Redfield, 2005, Rutten et al., 2003) There is
still no consensus on the definition of HFNEF. Some workers even believe that it is over

estimated. Table 1.2 shows the differences between SHF and DHF).

1.3.3 Symptomatic and asymptomatic LV dysfunction.

It is now known that more than half of individuals with left ventricular systolic dysfunction
(EF<35-40%) are asymptomatic. This is commoner in people with coronary artery disease

=12.5, 95%Cl = 4.5-33.3), hypertension (RR=3.5, 95%Cl = 1.4-8.5) and abnorma a,
(RR=12.5, 95%Cl = 4.5-33.3), h ion (RR=3.5, 95%Cl = 1.4-8.5) and ab | ECG (RR 7.1
6



95%Cl 2.8-16.7). Asymptomatic LV systolic dysfunction is a precursor for the development of
HF and CV events.(Wang et al., 2003) Since HF is characterized by symptoms and signs,

asymptomatic LV dysfunction is not the same as HF.



Table 1.2. Differences between diastolic and systolic HF.

Characteristic

Diastolic HF

Systolic HF

Age

Frequently elderly

All ages, typically 50-70 years

Sex

Frequently female

More often males

LV ejection fraction

Preserved or normal,
approximately 40% or
higher

Depressed, approximately 40%
or lower

LV cavity size

Usually normal, often with
concentric LVH

Usually dilated

LVH on 12 lead ECG

Usually present

Sometimes present

Chest radiography

Congestion without

cardiomegaly

Congestion and cardiomegaly

Heart sound

Fourth heart sound present

Third heart sound present

Co-existing conditions

Hypertension +++ ++
Diabetes mellitus +++ +4+
Previous myocardial infarction + +++
Obesity +++ +
Chronic lung disease ++ 0
Sleep apnoea ++ ++
Long term dialysis ++ 0
Atrial fibrillation + +

(usually paroxysmal)

(usually persistent)

(Table adapted from Aurigemma et al(31) and Meyer et al(32)




1.4 Historical perspective

The concept of HF has been known by man from time immemorial. History shows that there
were descriptions of HF in ancient Egypt, Greece and India. The Romans were known to have
used the Foxglove as a medicine in heart disease. It was not until the description of human
circulation by William Harvey that the nature of the condition became clearer. Other major
advances in medicine and science led to improvement in the understanding of the
pathophysiology, and management of HF. These include the discovery of x-rays by Roentgen,
electrocardiography by Einthoven, echocardiography by Inge Edler as well as cardiac
catheterization and nuclear medicine.

Blood-letting and leeches were used in ancient times for the treatment of HF. In 1785, William
Withering published the benefits of digitalis. Doctors used Southey tubes in the 19* and 20t
centuries to let-out fluid from oedematous peripheries of HF patients. In 1985, thiazide
diuretics were introduced. Prior to this mercurial agents were used as diuretics but these were
associated with toxicity. In 1967 Christian Barnard performed the human heart transplantation
for the treatment of end stage intractable HF in the Republic of South Africa.

The use of vasodilators in HF started with the discovery of angiotensin converting enzyme
inhibitor in the 70s. The first co-operative West Scandinavian Enalapril Survival Study
(CONSENSUS — 1) was the landmark study that demonstrated the unequivocal benefits of
enalapril in patients with HF. Table 1.3 shows the landmark events in the evolution of man’s
understanding of HF since 1628 when human circulation was described while Table 1.4 shows
landmarks in the advancement of HF treatment. According to Katz(Katz, 2008), since the 5%
century BC, physicians and scientists have approached the syndrome of HF in at least nine
different ways: ‘A clinical syndrome’ circulatory disorder, altered architecture of the heart,
abnormal haemodynamics ,disordered fluid balance, biochemical abnormalities, maladaptive

hypertrophy, genomics and epigenetics’



Table 1.3. Landmark events in the evolution of man’s understanding of HF

Period

Landmark event

5% century BC (Ancient
Greek & Romans)

Hippocrates corpus described “rales”

3" century BC

Centre of medical science moved to Alexandria in Egypt. Human anatomy
and physiology were studied by Herophilus and Erasistratus. Recognized
that the human heart contracts and understood the role of semblance
values. Held that arteries contain air and that blood flows from the right
ventricle into veins

2" century BC Galen,
Greek physician

Viewed heart as source of heat. Failed to understand that the heart is a
pump. Palpated the arterial pulse but believed it was transmitted along
the arterial wall rather than by blood flow. Probably the first to describe
atrial fibrillation.

Galen’s erroneous view that the main role of the heart is to distribute heat
by ebb and flow dominated Western medical science for over 1500 years.
Treatment for dyspnea and dropsy during this period was based on this
humoral belief.

17" century

William Harvey describes human circulation in 1628.

In 1668, Richard Lower noted that the ejection function of the heart was
impaired in cardiac tamponade

Raymond Vieussens described the physiological basis for the signs and
symptoms in mitral stenosis

18" century

In 1745, Giovanni Hancisi described eccentric LVH in aortic regurgitation
and concentric LVH in aortic stenosis. Noted that LV dilatation weakens
the heart.

Nicholas Corvisat and John Bell documented that eccentric LVH carried
worse prognosis than concentric pattern.

Corvisat also described two mode of death in HF: Progressive HF or sudden
death.

19" century

1833: Joseph Hyaathe Bertin reported that LV dilatation weakens the
myocardium.

Austin Flint demonstrated that concentric LVH was an adaptive mechanism
in pressure overload

William Osler documented the adverse consequences of concentric LVH
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1895: Roentgen discovered X-ray which allowed evaluation of cardiac size.

20t century

1918: Ernest H Starling describes that Starlings law of the heart.

1920: Inorganic mercurial substance was first used by Saxi and Heiling to
achieve diuresis but this was associated with toxicity

1920-30s: The concept of energetic thermodynamics in the study of
cardiovascular pathophysiology was introduced by workers such as
Helmholtz, Hill, Starling, Visscher and Oslen.

1940: AndreCour and Dickinson W Richard introduced cardiac
catheterization which led to improvement in the understanding of cardiac
haemodynamics

1950: Felix Meerson confirmed the earlier observation by Osler that
overload-induced hypertrophy is both beneficial and deleterious

1960: Open heart surgery commenced

1985: Janis Pfeiffer and his colleagues gave a clue to the mechanism of the
survival benefit of ACEIl;-slowing of cavity dilatation (remodeling) following
myocardial infarction.

1987: Eugene Braunwald and others introduced the field of molecular
cardiology and genomics

2000: Application of the field of epigenetics in the study of HF
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Table 1.4. Landmark trials in the advancement of HF treatment

a. Inhibition of the renin-angiotensin-
aldosterone system.

The Cooperative North Scandinavia ENalapril Survival Study (CONSENSUS)
showed that Enalapril improved symptoms as well as life expectancy in HF
compared to placebo, but had no impact on sudden cardiac death.(1987)

The vasodilator — Heart Failure trial Il (V-HeFT — Il). Tested Enalapril or
hydralazine/isosorbide dinitrate in class Il and Il HF. Sudden death and mortality
was reduced by 14 and 12% respectively in the Enalapril group compared to 23%
and 10% respectively in the hydralazine/isosorbide dinitrate.(Cohn et al., 1991)

The studies of Left Ventricular Dysfunction treatment (SOLVD - treatment)
demonstrated a reduction of total mortality in HF patients by 8% as well as
fewer deaths and hospitalizations due to HF in patients on Enalapril compared to
placebo.(1991, 1992a)

Others

The Survival and Ventricular Enlargement (SAVE) trial (Used Captopril)(Pfeffer et
al., 1992), the Acute Infarction Ramipril Efficacy (AIRE) trial (used
Ramipril)(1993) and the Trandolapril Cardiac Evaluation (TRACE) trial (Ref) (used
Trandolapril)(Kober et al., 1995) All showed that ACE inhibition significantly
improved survival and reduces morbidity and mortality associated with CV
events in HF.

b. Inhibition of Angiotensin Receptors

These are used where ACE inhibitors are contraindicated.

Valsartan Heart Failure trial (VAL-HeFT): Mortality at 2 years was 18 vs. 25%,
RRR 28%.(Cohn et al., 2001)

“Assessment of Reduction in mortality and morbidity in patients with LV
dysfunction already taking ACE inhibitors “(CHARM — Added trial). The trial
demonstrated that Candesartan significantly improved outcomes versus placebo
in patients already taking ACE inhibitors or beta blockers.(Pfeffer et al., 2003)
(McMurray et al., 2003)

The CHARM - Alternative trial: in patients with LV dysfunction who do not
tolerate ACE inhibitors, it was shown that Candesartan at 32mg/day significantly
reduced CV related morbidity and hospitalization for HF in individuals who do
not tolerate ACE inhibitors.(Granger et al., 2003)

Valsartan in Acute Myocardial Infarction (VALIANT trial)

The trial demonstrated that Valsartan (160mg) is as effective as Captopril
(150mg) in the reduction of all-cause mortality in individuals with myocardial
infarction complicated by HF. However combination of Captopril and Valsartan
did not show additional benefit.(Pfeffer et al., 2000)

12




c. Aldosterone antagonists

The Randomized Aldosterone Evaluation study (RALES). In HF patients with
systolic dysfunction (EF 25%) and who are in class Ill and IV NYHA class,
aldactone compared to placebo was associated with a significant 30% reduction
in relative risk of all-cause mortality.(Pitt et al., 1999)

The Eplerenone Post-AMI Heart Failure Efficacy and Survival Study (EPHESUS).
Eplerenone showed reductions in all-cause mortality as well as combined
endpoint of CV mortality and hospitalization for CV events.(Pitt et al., 2006)

Eplerenone in Mild Patients Hospitalization and Survival Study in Heart Failure
(EMPHASIS-HF). The study confirmed the previously observed findings with
Eplerenone but in those with mild symptoms.(Zannad et al., 2011)

d. Blockage of sympathetic nervous
system with beta-blockers.

The US Carvedilol Heart Failure Program. This was the first study to
demonstrate the benefit of beta blockers in the management of HF. The trial
showed that Carvedilol reduced HF associated overall mortality by 65% and
combined risk of death or rehospitalization by 38% compared to placebo.(Packer
et al., 1996)

The Cardiac Insufficiency Bisoprolol Study Il (CIBIS 1) In NYHA class IV HF and
EF<35%, bisoprolol was associated with lower overall mortality compared to
placebo. Bisoprolol use was also associated with fewer HF related deaths and all
cause hospital admissions.(1999a)

The Carvedilol Prospective Randomized Cumulative Survival (COPERNICUS
trial). (Ref) The trial reported 27% reduction in the combined risk of death or
hospitalization for a cardiovascular cause and 40% in the number of days in
hospital for HF with carvedilol compared to placebo.(Packer et al., 2002)

The study of the effects of Nebivolol Intervention on Outcomes and
Rehospitalization in seniors with Heart Failure (SENIORS).

The authors demonstrated that beta-blockage with Nebivolol is effective and
safe in elderly patients with HF.(Flather et al., 2005)

e. Sinus node inhibition

The systolic Heart Failure treatment with HF inhibitor Ivabradine trial (SHIFT).
The trial revealed a reduction in mortality from HF as well as HF related
hospitalization.(Swedberg et al., 2010)

Paradigm — HF trial.

This is a randomized, double blind phase Il study that demonstrated the
efficiency and safety of angiotensin receptor Neprilysin inhibitor (LCZ696) in the
treatment of HF. In patients with HF and reduced EF, LCZ969 was found to be
superior to Enalapril. It reduced risk of death from CV causes by 20%, reduced HF
hospitalization by 21% and all-cause mortality by 16%.(McMurray et al., 2014,
McMurray et al., 2013)
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Chapter 2: Literature review on acute heart failure
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Introduction and definition: Acute heart failure (AHF) can be defined as a rapid onset of or

change in symptoms and signs of HF.(Metra et al., 2014, Yancy et al., 2013, McMurray et al., 2012) The
syndrome is often life threatening, often requiring immediate medical care in the form of hospital
admission due to the deterioration of individuals with pre-existing HF but can also be the first
presentation of HF (denovo AHF). It is often precipitated by one or more factors such as infection,

ischemia, hypertensive crisis, dietary indiscretion and non-compliance to medication.

The presentation of AHF may vary and the syndrome is heterogeneous due to differences in economic
development, genetic susceptibility, cultural practices and burden of CV risk factors. Worldwide, the

hospitalization for AHF is common and a growing public health problem.

Data from the USA suggests that AHF first admission occurs in about 400 per 100,000 populations. It is
also approaching 1,000 per 100,000 populations for second hospitalization. More than 5.7 million
people in that country who are aged 20 years and above are living with HF (2.7% prevalence) (Roger et
al., 2012a, Roger et al., 2012b) There were 670,000 new cases in people aged 45 years and above in
2008 in a population of about 304 million people. Incidence tripled between the year 1979 and 2004 and
the prevalence is higher in men compared to women with heavy predominance with advancing
age.(Roger et al., 2012a, Roger et al., 2012b) In Canada, approximately 500,000 persons are living with
HF (1.5% prevalence). The annual incidence is approximately 50,000 new cases in a population of 32.7
million people in 2006.(Ross et al., 2006) Table 2.1 shows the proportion of people living with HF in
various countries. Table 2.2 depicts the proportion of AHF patients to total admission in some countries.

This ranges from 0.65 in South Africa to 3.73 in some European countries.

Registries of AHF have shown some characteristics and regional as well as continental differences in the
mode of presentation, aetiology, burden and type of co-morbidities, precipitating factors, treatment and

outcome of AHF syndrome. Some of the recent AHF registries include; the ADHERE(Fonarow, 2003),
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OPTIMIZE(Fonarow et al., 2004), Euro HF survey I(Cleland et al., 2003) and II(Nieminen et al., 2006a),
EFICA(Zannad et al.,, 2006), AHEAD(Spinar et al.,, 2011), ATTEND(Sato et al.,, 2010), THESUS-

HF(Damasceno et al., 2012) etc.

Table 2.1. Proportion of population living with HF in some countries around the world.

Continent Country Proportion of population with HF
Africa(Damasceno et al, | None No population based study
2007)
Asia(Hung et al.,, 2000) (Ng | China 1.3%
and Niti, 2003, Koseki et al., | Japan 1%
2003) Malaysia 6.7%
Singapore 4.3%
Australasia(2011) Australia 1.3%
Europe(2012c, Galinier et al., | International 1-2%
2012, Nieminen et al., 2006a) | France 2.2%
United Kingdom 1.3%
Middle East (Agarwal et al., | Oman 0.5%
2001)
North America(Ross et al., | Canada 1.5%
2006, Roger et al., 2012a, | United State 2.7%
Roger et al., 2012b,
Heidenreich et al., 2013)
South America(Bocchi et al., | No data No population based study
2013)

16




Table 2.2. shows the proportion of AHF patients to total admission in some countries

Continent/Region Country No. of HF admissions | HF  admissions/Total
admission
Africa(Stewart et al., | South Africa NA 0.65
2008)
Asia(2014e, 2014f, | Japan 174,957 1.24
2014d)
Korea 57,147 0.78
Singapore 15,535 NA
Australasia(2014e, Australia 53035 1.38
2014f, 2014d)
New Zealand 9876 1.53
Europe(2014e, 2014f, | International (22 countries) 0.32-3.73
2014d)
International(18 countries) 626185 NA
France 159143 1.46
Germany 306250 1.54
Poland 229428 3.73
United Kingdom 73790 0.88
Middle East(2014e, | Israel 19707 1.31
2014f, 2014d)
North America(2014e, | Canada 49829 1.76
2014f, 2014d)
United states 1179151 3.04
Brazil 235692 2.11
South America(2014e, | Chile 27607 1.70
2014f, 2014d)
Mexico 90695 1.64

17




2.1 Methods
A Medline /Pubmed search was conducted from January 1, 2000 to December 31, 2014 to identify

studies on acute HF worldwide. Manuscripts written in English language were reviewed. The search
criteria were ‘heart failure’ or ‘cardiac failure’ AND ‘registry’ or ‘survey’. The reference lists of identified
papers were critically reviewed for additional information. Data extracted were summarized or grouped
as follows: brief description of each registry/survey, socio-demographic profile, clinical profile including
major symptoms and signs, laboratory profile (blood and non-blood based), aetiological risk factors,
precipitating factors, co-morbidities, hospital management and intra-hospital outcome (length of stay
and discharge status) and post-discharge outcomes. Figure 2.1 is a flow diagram showing how the data
were extracted. Figure 2.2 presents these registries and surveys in different continents. Tables 2.3-2.7

were used to summarise the information

A separate search was done specifically for HF in Sub-Saharan Africa (SSA) from 1 January 1950 to 31

December 2014.

”ou n o«

The search criteria include: “heart disease”, “cardiovascular disease”, heart failure”, “cardiac failure”,

n u 2 u

“hypertension”, “rheumatic heart disease”., “cardiomyopathy”, “dilated cardiomyopathy”

n u

“endomyocardial fibrosis”, “peripartum cardiomyopathy

Vs n u

pericarditis/ pericardial effusion”, “cor-
pulmonale”, “coronary artery disease” “ischaemic heart disease” and “sub-Saharan Africa”. Literatures
published in English language were retrieved. English abstracts of articles written in other languages
were also retrieved. This was supplemented with search of other database such as African index
medicus, African journals on-line (AJOL) World Bank database, WHO global infobase as well as the global
cardiovascular infobase and global health library.

We also consulted additional papers as well as book chapters referenced through this search strategy.

Articles that focused on epidemiology and aetiology of heart disease in SSA have been reviewed.
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One thousand six hundred and twenty six (1,626) articles were initially retrieved. Thereafter, studies
that were not relevant to the review were excluded such as case reports, studies on pathophysiology of
heart disease and studies carried outside the sub-region. We conducted a review of the remaining 102

articles. These are categorized into the regions of SSA and presented as clinical studies (Table 2.8 )

We identified a total of 71 studies involving 72,971 patients that described the pattern of heart disease
in SSA during the period 1950 - 2014. Most studies on heart disease in the region were hospital based (n
= 100) with few population based studies (n = 2). More were focused on urban centres. We retrieved 71
clinical studies (as summarized in Table 2.8) Ten (10) were from Southern Africa, 32 from West Africa,

11 from East Africa and 9 each from central and the horn of Africa)

2.2  Sociodemographic characteristics

2.2.1 Age at presentation

AHF syndrome is a disease of the elderly in high-income countries of Europe, North America and Japan.
Mean age ranges from 70-75 years.(Adams et al.,, 2005a, Fonarow et al., 2007b, Sato et al., 2010,
Nieminen et al., 2006a) Patients are younger in South America(Bocchi et al., 2013), South Asia and sub-
Saharan Africa.(Damasceno et al., 2012) Figure 2.3 shows the mean age of AHF in different reports

across the world regions.

2.2.2 Gender distribution

The sex ratio varies from region to region. The proportion of men in the different registries ranges from
49% to 67%. (Figure 2.3) The rate is generally commoner in men except in the THESUS-HF and ADHERE

registry. This may be due to selection bias.
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Figure 2.1: Flow chart showing how the literatures were extracted
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Table 2.3 shows the characteristics of AHF patients in different regions of the world.

Characteristics ADHERE(Ad EHFS- EHFS- Italian(Tav | E&W EFICA(Zan | ATTEND(S | AHEAD(Spi | OPTIMIZE(Fon THESUS- KorAHF(C | HlC-
ams et al, | I(Clela | ll(Niemi azzi et al., | Survey(Ni | nad et al., | ato et al,, | nar et al.,, | arow et al, | HF(Damasc | hoi et al., | HF(Kawas
2005a) nd et | nen et | 2006) col et al., | 2006) 2010) 2011) 2004) eno et al, | 2011) hiro et al.,

al., al., 2008) 2012) 2008)
2003) 2006a)

Country/Region us Europ Europe Italy UK FRANCE Japan Europe us SSA KOREA JAPAN
e

No of patients 187,565 11,327 | 3580 2807 581 1110 48,612 1006 3,200 3,578

Mean age 72 71 69.9 73 73 73 73 52 67.6 69.8

Male (%) 49 53 61.3 60.5 59 59 48 494 50 59.3

Body mass index NA 26.8 NA NA NA NA 25.2 23.2 21.4

Obesity

ESC Clinical class

of HF

Denovo 24 37.1 NA 22 16.3

Decompensated NA 65.4 NA

Acute pulmonary | NA 16.2 NA 65 63 13 NA 70.4 35.5

oedema

Cardiogenic shock 3 <1 3.9 7.7 29 NA NA NA 29.6 65.5

Hypertensive heart | NA 114 NA NA NA NA NA NA

failure

Right heart failure NA 3.2 NA NA NA NA NA NA NA

New-onset AHF (%) | NA 37.1 NA NA NA NA 45.4 36.7 11.5

Hospitalization for | NA 65 44.5 NA NA NA NA NA NA NA

HF within last 12

months (%)

NYHA (lll or IV) 47.2 NA NA

Clinical history/Co-

morbidities

Coronary  artery | 5.7 68 53.6 (54) | NA 31 39.1 39.1 34.6 74 6.4

disease (%)
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Previous Ml (%) 31 39 NA 36.5 46 1.4 1.4 NA NA 33.5
Previous NA NA NA 19.1 22 NA NA NA NA NA
revascularization

(%)

Hypertension 74 53 62.5 65.6 33 NA NA NA NA NA
Diabetes mellitus 44 27 32.8 38.4 60 71 71 55.4 46.5 54.1
Atrial 31 9 38.7 NA 27 34 42 11.4 30.5 31.4
fibrillation/flutter

Previous stroke or | 17 NA 13.3 9.2 25 40 31 18.3 NA 36.4
TIA

Renal failure NA 17 16.8 24.7 1 12 16 NA 18.9 NA
Dyspnoea 32 40 NA

Dyspnoea on | 44 35 NA

exertion

Rales 68 34 77.6

Oedema 66 23 59 68

orthopnea

HFpEF 46(40) 55(40) 34 27(45) 43.69(>40)

HFrEF 75 65 56 66

EF 34 40

LVSD 63 53 50 53

Valvular disease NA 29 34.4 11.4 53 NA NA 7.7 9.2 22.8
Anaemia NA NA 14.7 NA NA NA NA NA NA 23.1
COPD 29(31) 32 19.3 29.7 NA 10 NA 15.2 NA 44.2
Dilated NA NA 19.3 NA NA 9 28 NA 3.5 NA
cardiomyopathy

Peripheral vascular | NA NA NA 12 NA NA NA NA NA 20.8
disease (%)

Pacemaker 4.7 NA 9.1 12.4 NA NA NA NA NA NA
implanted

Implanted cardiac | NA NA NA 4.5 NA 4.7 4.7 NA NA NA
defibrillator (%)

Active smoker (%) NA NA NA 14.5 34 NA NA NA NA NA
HIV positive NA NA NA NA NA NA NA 9.8 NA NA
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Etiologic profile NA NA NA NA NA NA NA NA
Ischaemic (%) 57 53.6 46 NA NA NA NA NA NA
Hypertensive (%) NA 11.4 14.9 NA NA NA 13 NA NA
Valvular NA 34.4 11.4 NA NA NA NA NA NA
Dilated NA 19.3 NA 61 33 46 7.7 523 33.5
cardiomyopathy

Corpulmonale NA 3.2 NA 15 18 23 45.4 36.7 11.5
Precipitating factors (on

admission)

ACS (%) NA 30.2 NA 21 NA NA 14.3 12.7 23.1
Arrhythmia (%) NA 32.4 NA 15 NA NA 18.8 26.5 20.8
Valvular cause (%) NA 26.8 NA NA NA NA NA NA NA
Infection (%) NA 17.6 NA NA NA NA NA NA NA
Non-compliance NA 22.2 NA NA NA NA NA NA NA
with therapy (%)

Inadequate NA NA NA NA NA NA NA NA NA 0.4 NA
diuretic therapy

Hypertensive crisis | NA NA NA NA NA NA NA NA NA NA NA NA
Hypertension 37 NA 42 NA NA NA NA NA
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Table 2.4. shows more data the characteristics of AHF patients in different regions of the world.

Characteristics EFICA(Zannad ATTEND AHEAD(Spinar OPTIMIZE(Fonarow THESUS- KORHF(Choi et HIC- FINN-AKVA(Siirila- POLISH ESC_PILOT(Maggioni ALARM(Follath RO_AHFS(Chioncel IN- FINN- POLISH
etal., 2006) (Sato et etal., 2011) etal., 2007b) HF(Damasceno al., 2011) HF(Kawashiro et Waris et al., 2006) (Venskutonyte et al., 2010) etal., 2011) etal., 2011) HF(Oliva AKVA

al., etal., 2012) al., 2008) etal., 2009) et al,

2010) 2012)
Country/Region FRANCE Europe Europe us SSA KOREA JAPAN FINLAND POLAND Europe Europe Romania Italy FINLAND POLAND
Study period 2006-2009 2003-2004 2006-2009 2004-2009 2004 2009-2010 2006-2007 2008-2009
Year of publication 2011 2006 2011 2006 2010 2011 620 270
No of patients 581 1110 4153 48,612 1006 3,200 3,578 620 270 1,892 4,953 3,224 75.1 68
Age 73 73 74 73 52 67.6 69.8 75.1 68 70 69 50.4 71
Male (%) 59 59 58 48 49.4 50 59.3 50.4 71 63 62 58
Body mass index NA NA NA 25.2 23.2 21.4 27.7 NA 27.7 NA
Obesity 22 16.3

ESC clinical class of HF

Denovo 65 63 13 NA 70.4 355 49 27 36.2 49 27
Decompensated 35 NA NA NA 29.6 65.5 51 73 63.8 51 73
Acute pulmonary NA NA NA NA NA NA NA 20 36.7 NA 20
oedema

Cardiogenic shock NA NA NA NA NA NA NA 2 11.7 NA 2
Hypertensive heart NA NA NA 45.4 36.7 11.5 NA 11 7.4 NA 11
failure

Right heart failure NA NA NA NA NA NA NA 11 4.5 NA 11
NYHA (Il or IV) 31 39.1 39.1 34.6 74 6.4 NA NA

Clinical history/Co- NA NA
morbidities

Hospitalization for HF 29.6 36.4

within last 12 month
(%)

Coronary artery 51 NA 51 1.4 NA NA 335 55.2 54 30.7 55.2 54
disease (%)

Previous Ml (%) 22 NA NA NA NA NA 27.7 37 17 27.7 37
Previous 33 NA NA NA NA NA NA 22 NA 22
revascularization (%)

Hyperlipidaemia 32 40 54.7 60
Hypertension 60 71 71 55.4 46.5 54.1 54.7 60 62 43.5 67 58 323 39
Diabetes mellitus 27 34 42 11.4 30.5 31.4 323 39 35 45 33 40 29.4 44
Atrial 25 40 27 31 18.3 NA 36.4 29.4 44 44 244 44 38 17.4 13
fibrillation/flutter

Dyspnoea at rest 63 44 44
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Dyspnoea on exert

Orthopnoea 53 27

PND 53 15

Rales 66 64

Oedema 67 65

Previous stroke or TIA 1 12 16 NA 18.9 NA 17.4 13

Renal failure 53 NA NA 7.7 9.2 22.8 9.4 39 26 21 33

Valvular disease NA NA NA NA NA 23.1 121 21 14.4

Anaemia NA NA NA 15.2 NA 44.2 NA 17 24.8 30 9.4 39
CopPD NA 9 28 NA 3.5 NA 12.6 NA 12.6 121 21
Dilated NA NA NA NA NA 20.8 9.9 NA NA 17
cardiomyopathy

Peripheral vascular NA NA NA NA NA NA NA NA 12.6 NA
disease (%)

Pacemaker implanted NA 4.7 4.7 NA NA NA NA NA 5.5 9.9 NA
Implanted cardiac NA NA NA NA NA NA NA NA NA NA
defibrillator (%)

Active smoker (%) 34 NA NA 9.8 NA NA NA NA NA NA
Cancer NA NA NA NA NA NA NA 3 NA NA
Thyroid disease NA NA NA NA NA NA NA 12 NA NA
HIV positive NA NA NA 13 NA NA NA NA NA 3
Etiologic profile NA 12
Ischaemic (%) 61 33 46 7.7 52.3 335 55.2 55 51 61 61 NA NA
Hypertensive (%) 15 18 23 45.4 36.7 11.5 54.7 24 44 44 NA NA
Valvular 21 NA NA 14.3 12.7 231 12.1 21 55.2 55
Dilated 15 NA NA 18.8 26.5 20.8 9.9 54.7 24
cardiomyopathy

Corpulmonale NA NA NA NA NA NA NA NA 12.1 21
Toxic NA NA NA NA NA NA NA 4 9.9 NA
myocarditis/infection NA NA NA NA NA NA NA 8 NA NA
Infiltrative NA NA NA NA 0.4 NA NA NA NA 4
Precipitating factors (on admission) NA
ACS (%) 42 NA NA NA NA NA 319 8 36.9 NA NA
Arrhythmia (%) 25 NA NA NA NA NA 34 18 26.9 NA NA




Valvular cause (%) NA NA NA NA NA NA 12.1 NA 31.9 8
Infection (%) 20 NA NA NA NA NA 235 9 16.3 34 18
Non-compliance  with 7 NA NA NA NA NA NA NA 13.4 12.1 NA
therapy (%)

Inadquate diuretic NA NA NA NA NA NA NA 43 235 9
therapy

Hypertensive crisis 8 NA NA NA NA NA NA NA NA NA
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Table 2.5. Shows data on the outcome of HF in different parts of the world

Outcome Indonesia(Sis | ADHERE ADHERE-AP OPTIMIZ ARGENTINA EHFS- EHFSII Italian EFICA ATTEND Poland KorHF THESUS- AHEAD
wanto et al.,, | (Adams et | (Atherton et | E (Perna et al., | I(Cleland et | (Nieminen (Tavazzi (zannad (Sato et | (Venskut | (Choi HF(Dama | (Spinar
2010) al., 2005a) al., 2012) (Fonaro 2006) al., 2003) et al., | et al.,, | et al.,, | al.,2010) | onyte et | et al, | sceno et | et al.,

w et al., 2006a) 2006) 2006) al., 2009) | 2011) | al.,2012) | 2011)
2007b)

Length of

hospital stay

(LOS)

Median 7.1 4.2 6.0 NA 11 9 9 15.1 21 NA NA 9.2 7.1

Mean 5.7 7-9.3 NA 31

Intrahospital 9.0 4.0 4.8 3.8 4.6-12.1 6.9 6.7 7.3 27/43 7.7 8.5 6.4 4.2 12.7

mortality (%)

Post-discharge

outcome

i.

Rehospitalisation

(%)

30-day 22.1

90-day 29.6 24.2 NA

180-day 38.1 17.8

1-year 65.8 NA

5-year

ii. Mortality

30-day 10 27.4

90-day 8.6 13 NA

180-day 13 15 17.8

1-year 36 46.5

5-year
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Table 2.6. Shows more data on the outcome of HF in different parts of the world

Outcome FINN- Bueno et | Aranda et | Cutis et | Heidenreich ESC-HF INHF(Oliva | Tavazi(Ta | EAHFE(Jacob HUC- Nicol et | Rudiger Klapholz | Logeart(
AKVA(Siirila- | al(Bueno | al(Aranda | al(Curtis et Pilot(Maggioni | et al.,, | vazzi et | Rodriguez et | HF(Kawashir | al(Nicol et | et et Logeart
Waris et al.,, | et al., | et al.,, | et al., | al(Heidenreich | etal., 2013) 2012) al., 2006) | al., 2011) o et al, | al,2008) al(Rudiger | al(Klaph | et al.,
2006) 2010) 2009) 2008) et al., 2010) (Europe) (1taly) (1taly) (Spain) 2008) (UK) et al., | olz et | 2013)
(FINLAND) (USA) (USA) (USA) (USA) (Japan) 2005) al., (France)

(Switzerla | 2004)
nd) (USA)

Length of hospital

stay (LOS)

Median 7 6.3 5.5 6.2 NA 10 8 9 6

Mean 10.6

Intrahospital 7.1 4.2 4.4 2.8 3.8 6.4 15 8 4.2 8

mortality (%)

Post-discharge

outcome

i

Rehospitalisation

(%)

30-day 24.8/21.9 | 26.9 22.7 16.7 NA NA NA

90-day NA NA NA

180-day 60 38.1 NA NA NA

1-year 67 43.9 30.7 27.2

5-year

ii. Mortality

30-day 10.9 5.0 NA NA

90-day 15 18 NA

180-day NA NA

1-year 20.0 243 24 11.4 NA

5-year 60.3
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Table 2.7. shows more data on the outcome of HF in different parts of the world

ALARM
HF(Foll
ath et
al.,
2011)

ATTEND
(Sato et
al., 2010)
(Japan)

OFICA(
Oliva
et al,
2012)
(Franc
e)

Dharmorajan
et
al(Dharmaraj
an et al,
2013)

(USA)

Jencks et
al(Jencks
et al.,
2009)
(USA)

Rodriguez
et al(Jacob
Rodriguez
et al.,
2011)
(Spain)

Pei et
al
(China)

Tseng et
al
(Taiwan)

Ng et
al(Ng and
Niti,

2003)
(Singapor
e)

Tsutsui et
al(Tsutsui
et al.,
2006a)
(Japan)

Hamaguchi
et
al(Tsuchiha
shi-Makaya
et al.,
2009)
(Japan)

Nicol et
al(Nicol
et al,
2008)
(UK)

Lee et al(Lee
et al., 2004)

Joffe(Joff
e et al,
2013)

Ng et
al(Ng
et al.,
2008)

IMPAC

HF(O'C
onnor
et al.,
2005)

Length  of
hospital
stay (LOS)

Median

21

13

8.7

Mean

31

Intrahospit
al mortality
(%)

12

7.7

8.2

5.3

2.5

8.8

12

9.5

5.5

7.1

Post-
discharge
outcome

i
Rehospitali
sation (%)

30-day

24.8

19.6

27.2

8.7

90-day

34

14.1

180-day

1-year

40

33.1

23.8

5-year

ii. Mortality

30-day

8.9

5.30

3.90

11.4-men
11.8-women

90-day

180-day

1-year

34-men
32.3-
women

37.3

5-year

78.5
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Figure 2.3. Shows mean age of AHF and proportion of men in different reports across the world regions (2A)(Damasceno et al., 2012, Siswanto et al., 2010, Choi et al., 2011,
Chioncel et al., 2011, Nieminen et al., 2006a, Peraa et al., 2011, Adams et al., 20054, Sato et al., 2010, Siirila-Waris et al., 2006, Fonarow et al., 2007b), spectrum of AHF syndrome
(2B)(Spinar et al., 2011, Venskutonyte et al., 2009, Follath et al., 2011, Nieminen et al., 2006a), mean ejection fraction (EF) in some registries (2C)(Damasceno et al., 2012, Spinar
et al., 2011, Chioncel et al., 2011, Oliva et al., 2012, Nieminen et al., 2006a, Adams et al., 2005a), pattern of heart disease in different regions of the world (2D)(Nieminen et al.,
20064, Zannad et al., 2006, Damasceno et al., 2012, Choi et al., 2011, Siirila-Waris et al., 2006, Atherton et al., 2012)
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2.2.3 Ethnic/racial distribution

Large registries from the United States and Canada where different groups were represented afford the
opportunity to examine the ethnic or racial differences in the characteristics, clinical presentation and
outcome of AHF. In the US and Canada, ethnic minorities constitute 36.3% and 16.2% of the population
respectively. Differences in risk factor burden as well as access to care, severity of disease influence the

outcome among the different races.

Blacks constitute 12.6% and 2.5% of the population in USA and Canada respectively. Data from the
ADHERE registry shows that black patients are younger than Caucasians (63.5 years vs. 72.5
years).(Adams et al., 2005a) They are less likely to have HF secondary to coronary heart disease (CHD)
(30,0 vs. 56.1%), more likely to have left ventricular ejection fraction <40% (58.4 vs. 49.7%) and more
likely to have diabetes mellitus (DM), hypertension, obesity and renal failure at presentation. They are
also more likely to have higher initial blood pressure (BP) and a narrow QRS complex on ECG.
Alternatively, they have lower rates of in-hospital mortality (2.8 vs. 4.5%) compared to whites.(Adams et

al., 2005a)

Furthermore, compared to whites even after adjusting for major co-variates in the non-ischemic arm but
not in the ischaemic group, African Americans have higher rates of readmission within 1-year of
discharge (68.2 vs. 63.0%, p<0.001) but lower 30-day (6.3 vs. 10.7%, p<0.001) and 1-year mortality

rates (31.5% vs.40.1%, p<0.001) compared to white patients.(Rathore et al., 2003)

The ARIC study which had a long-term follow up revealed that there was no difference in age-adjusted
30-day and 1-year case fatality. However at 5-years, African Americans demonstrated greater case
fatality in both men and women compared to whites (p=0.02 and 0.03 respectively)(Loehr et al., 2008)
African Americans also have the highest incidence of HF (3.0/1000 person years followed up) and are

the youngest at presentation compared to other ethnic groups in America.(Rathore et al., 2003)
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In Canada, the black population has the highest prevalence of 2 or more CV risk factors but paradoxically
have lower prevalence of heart disease compared to other ethnic groups (3.4% vs. 5.0% for Caucasians

5.2% for South Asians and 3.2% for Chinese.(Chiu et al., 2010)

The Hispanics have the second highest incident rate of HF in the United States (3.5/1000 person years).
The rate for white Americans and Chinese is 2.4 and 1.0 per 1000 person years respectively.(Bahrami et
al., 2008) Hispanics have the highest rate of DM, dyslipidemia and renal dysfunction. Paradoxically
Hispanic Americans have favorable mortality and quality of life compared to other groups.(Bahrami et

al., 2008)

South Asians constitute 4% of the general population in Canada. IHD is particularly prevalent and occur
at a younger age in this population compared to other races. They have higher rate of DM, central
obesity and smoking in that country.(Joshi et al., 2007) In one study, South Asians were found to have
more extensive disease, present almost one hour later and but show similar short and long term

outcomes to that of Canadian whites.(Khan et al., 2010)

The Chinese HF patient in Canada are relatively older, have lower rates of CHD, multi-vessel disease and
HF but they have higher rates of valvular heart disease compared to whites. They are also more likely to
have HF with preserved ejection fraction (HFpEF) as well as limited insight on their disease status and CV

risk factors.(Chow et al., 2008) The group makes up about 3.9% of the Canadian population.

CHD and HF is also becoming a major problem among the Aboriginal population in Canada. This is
because of increasing rates of CV risk factors in the population over a period of 17 years.(Shah et al.,

2000)
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The group is particularly disadvantaged in the country. They are more likely to live in crowded homes as
well as in houses that need major repairs. They also have 7.4 and 5.2 years shorter life expectancy in

men and in women respectively compared to other ethnic groups.

2.3  Clinical profile

2.3.1 Symptoms and signs

Dyspnoea at rest was reported in 32-63% of patients while dyspnoea on exertion was documented in
35-44%. 27-53% had orthopnea while rales were reported in 34-77.6% of the subjects. Oedema was

present in 23-68%. (Table 2.3, Table 2.4)

2.3.2 Clinical class of AHF

Acute presentation of decompensated chronic HF is the common form of AHF in high-income countries.
In the THESUS-HF and Korean HF registry, denovo presentation of acute HF was commoner. It has been
documented that 7-59% are admitted through the intensive care unit (ICU) but this depends on the
inclusion criteria for the registry. The proportion who present in cardiogenic shock ranges from less than
1% to 32%. Acute pulmonary oedema, hypertensive heart failure, right heart failure and high output HF
are present in 1.8-37%, 4.3-11.4%, 3.2-11% and 1.2-3.2% respectively. Previous history of HF has been
documented in 51-75% while 20-45% has had at least one previous AHF admission. (Table 2.3, Table

2.4)

2.3.3 Aetiological risk factors

Figure 2.3-D shows the relative importance of the different aetiological risk factors for HF in different
regions of the world. Ischaemic heart disease is by far the commonest risk factor for HF in high income
countries of Europe and North America. In SSA, the prominent aetiological risk factors are non-ischaemic
such as hypertension, dilated cardiomyopathy and rheumatic heart disease. Degenerative valve disease

is also common in high income countries.
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2.3.4 CVrisk factors and co-morbidities

CV risk factors and co-morbidities (both cardiac and non-cardiac) are common in AHF patients. (Table

2.3, Table 2.4)

About 7.7% of AHF patients in SSA and 68% in Europe have coronary artery disease (CAD). The
proportion with previous myocardial infarction (MI) ranges from 17-39%. History of hypertension is
present in 43.5-76%. Diabetes mellitus (DM), atrial fibrillation (AF), chronic kidney disease (CKD) and
anemia is present in 11.4-44%, 9-44%, 14.4-17% and 16.8-53% respectively. Apart from the impact on
the pathophysiology of the condition, co-morbidities also affect the drug therapy, outcome as well as
the cost of treatment of AHF patients. Furthermore some co-morbidity such as psychosomatic disorders

may be under-reported.

2.3.5 Precipitating factors

Commonly reported precipitating factors include acute coronary syndromes (ACS), hypertensive crisis,
valvular dysfunction and infections. Others include inadequate diuretic therapy, non-compliance with
therapy and arrhythmias (Table 2.3, Table 2.4) (Zannad et al., 2006, Siirila-Waris et al., 2006, Follath et
al., 2011, Venskutonyte et al., 2009) In the EFICA study(Zannad et al., 2006), ACS was responsible for
42%, arrhythmias (25%), infections (20%), non-compliance with therapy (7%) and hypertensive crisis

(8%)

2.4 Laboratory findings

2.4.1 Blood investigations

Anaemia is present in about 50% of AHF patients, with about a quarter presenting with at least
moderate degree of anaemia. One-fifth of patients have hyponatremia on admission (serum sodium of
less than 135meq/L). The prevalence of hyponatremia is generally higher in individuals who were

admitted into the intensive care or coronary care unit. Over 30% of AHF patients have an estimated
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glomerular filtration rate of >90ml/min.1.73m?. About 20% have severe chronic kidney disease (CKD)
(eGFR<30ml/min/1.73m?). Biomarker such as natriuretic peptide is not generally available in many

studies.

2.4.2 Electrocardiography
The prevalence of atrial fibrillation (AF) ranges from 9 to 44%. About 20% of AHF patient present with
new onset AF. Over a third will have prolonged QRS complex. In the Romanian acute HF registry (RO-
AHFS) the following ECG abnormalities were observed at baseline: atrial fibrillation (44.3%)

, second or 3™ degree AV block (5.4%), right bundle branch block (RBBB) (10.6%), and left bundle
branch block (LBBB)(16.7%) Others include pacemaker (3.8%), LVH (23.3%) and QRS complex >120ms
(but no RBBB or LBBB) (4.3%)(Chioncel et al., 2011)

2.4.3 Echocardiography

Heart failure with preserved EF (HFPEF) in present in about half of patients. In the RO-AHFS
registry(Chioncel et al., 2011), 23.8%, 19.8%, 7.1% and 1.1% had significant mitral valve disease, aortic
valve disease, LV aneurysm and mechanical complications due to acute myocardial infarction
respectively.

The mean LV end-diastolic diameter, LV end-systolic diameter and LV ejection fraction were 61.7cm,

47.1cm and 37.7% respectively.

2.5 In-hospital care

2.5.1 Drug Therapy

Diuretics are widely used in all the regions of the world for the management of AHF, although the route,
dosage and duration of therapy have been less studied. There is also regional variation in the use of
vasodilators. The use of inotropes is more in Europe compared to North American and much less so in
regions where the aetiology of HF is predominantly non-ischemic. However use of aldosterone
antagonists e.g. spironolactone is low in North America.

The dosage of medication, specific intolerance, contraindications to commencement or up-titration is
not well documented. Comparison of use of these medications between specialized centres and

primary/secondary centres is also less documented.
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2.5.2 Procedural interventions

Data shows that less than 10% of patients with AHF in high income countries of Europe and America
(where IHD is the predominant aetiology) undergo coronary angiography during index admission.
Pulmonary artery catheters are not commonly placed during hospitalization.

Use of evidence based therapies for HF appears to be highest in high income countries of Western
Europe, Japan and North America compared to developing economies of Asia, Eastern Europe, South
America and Africa. The frequency use of device therapies such as ICD and CRT in AHF is not well

documented.
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2.6 Outcomes in AHF

2.6.1 Length of hospital stay (LOS)
This generally ranges from 4 and 21 days.(2012c, Maggioni et al., 2013, Bueno et al., 2010, Joffe et al.,

2013, Aranda et al., 2009, Fonarow et al., 2007a, Abraham et al., 2008, Ng et al., 2008, Siirila-Waris et
al., 2006, Nieminen et al., 2006a, Oliva et al., 2012, Logeart et al., 2013) (Figure 2.4) The longest LOS has
been reported from Japan and Brazil.(Bocchi et al., 2013, Sato et al., 2010) This could be related to
policy of care as well as differences in insurance in different countries.(Sato et al., 2010) LOS is longer in
Europe compared to the USA. Longer LOS appears to be beneficial to patients as it affords time for is
aboutstabilization and reduces the incidences of early rehospitalisation. (2012c, Maggioni et al., 2013,
Bueno et al., 2010, Joffe et al., 2013, Aranda et al., 2009, Fonarow et al., 2007a, Abraham et al., 2008, Ng
et al., 2008, Siirila-Waris et al., 2006, Nieminen et al., 2006a, Oliva et al., 2012, Logeart et al., 2013) LOS
has fallen in Europe by 1-2 days(Stewart et al., 2001b) and from 5.6 to 5.3 days in the USA in the last
decade.(Bueno et al., 2010) LOS appears to increase with age.(Bueno et al., 2010) In one study, LOS was
5.2 days for those aged 60-64 years compared to 7.2 days for patients aged 85 years and above.(2012c)

(Table 2.5, Table 2.6, Table 2.7 )

2.6.2 HF related mortality

Intrahospital mortality

This ranges from a rate of 2.5% in one US study(Ng et al., 2008) to 27% in the EFICA study by Zannad et
al(Zannad et al.,, 2006). The latter were patients admitted in the intensive care unit with most in

cardiogenic shock. (Figure 2.5)

Short- and medium-term mortality

The 30-, 90-, 180-day and 12-month mortality associated with the development of AHF is shown figure

2.6. Short- and medium-term outcomes have improved in the last few years.(Bueno et al., 2010, Chen
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et al., 2011, Curtis et al., 2008, Blackledge et al., 2003b, Schaufelberger et al., 2004) In one USA report,

intrahospital mortality rates fell from 8.5% in 1993 to 4.3% in 2006, while 30-day mortality rate fell from
12.8% to 10.7% during the same period. In another report intrahospital mortality fell from 5.1% to 4.2%
between 2001 and 2005 although the 6-month and 12-month mortality rate remained fairly unchanged

during same period.(Curtis et al., 2008) Chen et al(Chen et al., 2011) also analyzed Medicare

data of 55 million patients between 1999 and 2008 and clearly showed reduction of 1-year mortality

from 31.7% to 29.6%.

Long-term mortality
Long-term outcome for acute HF has remained poor despite improvement in HF management. The
reported 5-year mortality rate is in the range of 70 %.(2012c, Joffe et al., 2013, Maclntyre et al., 2000,

Cowie et al., 2000, Roger et al., 2004, Jhund et al., 2009) (figure

2.7) However community based reports from Scotland and the USA showed some improvement in 5-
year mortality rate.(Jhund et al., 2009, Roger et al., 2004, Joffe et al., 2013) The 5-year mortality rate in
Scotland in 2004 was 65%.(Jhund et al., 2009) Between the period 1979-1984 and 1996 -2000, 5-year
mortality fell according to one USA report.(Roger et al.,, 2004) In another report, 1-year and 5-year

mortality rates fell from 57.4% and 80.3% to 45.3% and 70.5% respectively.(Joffe et al., 2013)

2.6.3 Predictors of mortality

The well described independent predictors of morbidity and mortality in AHF include age(Joynt et al.,
2013), co-morbidities (both cardiac and non-cardiac)(Kociol et al., 2010) heart rate(Kociol et al., 2010),
blood pressure(Rodriguez and Marelli, 2014) renal function(Siirila-Waris et al., 2006), serum sodium(Ng
et al., 2008), haemoglobin concentration(Abraham et al., 2008), natriuretic peptide
concentration(Mosterd et al., 1999, McDonagh et al., 1997), troponin levels(McDonagh et al., 1997,
Redfield et al., 2003), QRS duration(Nieminen et al., 2006a, McDonagh et al., 1997) and evidence based
medications for AHF.(McMurray et al., 2012)
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Both the ADHERE (Adams et al., 2005a) and OPTIMIZE-HF(Fonarow et al., 2007b) registries found systolic
blood pressure and renal function as independent predictors of outcome. In the OPTIMIZE-HF registry,
eight factors (such as age, body weight, systolic BP, serum sodium and creatinine as well as co-morbid
conditions predicted the combined and point of death or readmission with a c-index of 0.72.(Fonarow et
al., 2007b) In addition, combination of elevated B-type NP and positive troponin levels identified a
subset of AHF patients who are at risk of short term mortality. These findings have been corroborated
by many other studies globally.

It is now well established that; AHF patients have relatively low intra-hospital mortality but higher risk of
early out-of-hospital readmission and mortality, and the risk of readmission and mortality can now be
predicted using some clinical and/or laboratory based models. This is better so with mortality than
readmission model. Furthermore, the absence of high risk features does not really identify populations

who are at absolute low risk.

2.6.4 Hospital readmission

Readmission after an initial or index case of HF is common (Maggioni et al., 2013, Kociol et al., 2010,
Cleland et al., 2003, Aranda et al., 2009, Tavazzi et al., 2013, Tavazzi et al., 2006, Jacob Rodriguez et al.,
2011, Dharmarajan et al., 2013, Curtis et al., 2008, Jencks et al., 2009, Heidenreich et al., 2010) and CV
reasons are responsible in about 30% of cases.(Maggioni et al., 2013, Nieminen et al., 2006a, Aranda et
al., 2009, Dharmarajan et al., 2013, Jencks et al., 2009) It has been shown that 30-day readmission in the
USA ranges from 20-25%.(Maggioni et al., 2013, Dharmarajan et al., 2013, Jencks et al., 2009) Higher
rates of 60-67% have been reported following longer follow up.(Kociol et al., 2010, Aranda et al., 2009,
Curtis et al., 2008) In Europe this ranges from 24% at 90-days to 44% at 1-year after discharge from the
hospital.(Cleland et al., 2003, Nieminen et al., 2006a, Maggioni et al., 2013) It is now known that timely
readmission for HF is associated with better patients’ outcomes. This has been demonstrated by various

HF programs in USA and Europe.(Rauh et al., 1999, Galvao et al., 2006)(Figure 2.8)
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Figure 2.4. Length of hospital stay in various studies around the world

Ref. (Atherton et al., 2012, Adams et al., 2005a, Fonarow et al., 2007b, Klapholz et al., 2004, Follath et al., 2011, O'Connor et al.,
2005, Heidenreich et al., 2010, Bueno et al., 2010, Damasceno et al., 2012, Siirila-Waris et al., 2006, Siswanto et al., 2010, Choi
et al., 2011, Spinar et al., 2011, Nicol et al., 2008, 2012c, Nieminen et al., 2006a, Tavazzi et al., 2006, Rudiger et al., 2005, Perna
et al., 2006, Oliva et al., 2012, Cleland et al., 2000, Logeart et al., 2013, Zannad et al., 2006, Sato et al., 2010)
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Intrahospital mortality (in %)
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Figure 2.5. Intrahospital mortality rate following admission for acute HF in various studies around the world.

Ref(Ng et al., 2008, Heidenreich et al., 2010, O'Connor et al., 2005, Maggioni et al., 2013, Fonarow et al., 2007b,
Adams et al., 2005a, Bueno et al., 2010, Klapholz et al., 2004, Damasceno et al., 2012, Aranda et al., 2009, Perna et
al., 2006, Jacob Rodriguez et al., 2011, Atherton et al., 2012, Tsutsui et al., 2006a, Oliva et al., 2012, Choi et al.,
2011, Nieminen et al., 20064, Joffe et al., 2013, Cleland et al., 2000, Siirila-Waris et al., 2006, Tavazzi et al., 2006,
Sato et al., 2010, Logeart et al., 2013, Rudiger et al., 2005, Venskutonyte et al., 2009, Hamaguchi et al., 2009,

Siswanto et al., 2010, 2012c, Follath et al., 2011, Spinar et al., 2011, Nicol et al., 2008, Zannad et al., 2006)
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Figure 2.6. Mortality after admission for acute HF
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2.7 The healthcare cost of HF

The economic cost of treatment of HF is huge due to high level of hospital care especially in
high income countries. HF is responsible for 1-2% of direct healthcare expenditure in high
income countries. For instance, direct cost of HF was estimated as 2.9 billion Euros in Germany
(60% due to in-patient care).(Neumann et al., 2009) HF was estimated to cost about 39.2
billion Dollars in the USA in 2010 representing 2% of the budget allocated to health.(Roger et
al., 2011) About 80% of direct cost for HF is due to hospital admissions.(Heidenreich et al.,
2013) Joynt et al(Joynt et al., 2013) estimated hospital admission in 2010 to cost about 91.9
million Dollars (3.1% of the total expenditure) It has been projected that this cost will double in
the next 20-years due to increasing number of people with the syndrome.(2012c, Heidenreich

et al., 2013)

2.8 Psychosocial impact of HF
HF is associated with psychosocial dysfunction. Physical disability due to easy fatigability and

shortness of breath affect activities like work, leisure and other social activities. Thus patients
are often isolated. Psychological problems associated with HF include anxiety, fear and
depression.(Jeon et al., 2010) Patients often experience guilt and frustration because of their
dependence on others. Furthermore family members and caregivers also share in this

psychosocial burden.(Stromberg, 2013, Brostrom et al., 2003)

2.9 Trend in hospitalization for acute HF

In most high income countries, it has been shown that hospitalizations for HF have increased in
the last 10-years.(McMurray et al., 1993a, Stewart et al., 2001b) It rose by about 40% in
Germany in a period of 7 years (2000-2007) while in the United Kingdom it rose by 57% since
the year 2006.(Neumann et al., 2009, Stewart et al., 2001b, Stewart et al., 2003) On the other

hand, the number of patients with primary diagnosis of HF is reported to be decreasing in the
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USA (Chen et al., 2011), although the country’s national hospital discharge survey shows no

appreciable change in HF admissions between 2000 and 2010.(Hall et al., 2012)

In high income countries HF is a common cause of hospital admissions in those aged 65 years
and above.(Rodriguez and Marelli, 2014) It is also responsible for 29% of emergency
department visits in the USA (approximately 10.5 million visits) in those aged 40 years and
above.(Hugli et al., 2005) About 5% of emergency admission in the UK is due to HF.(2012c) HF
accounts for a large proportion of healthcare consumption and longer hospital stay.(Bueno et

al., 2010)

There are some limitations in the available data on acute HF globally. Geographical
representation in many major AHF registries is lacking. Most studies are from Europe and
North America which is just 15% of the global population. Findings therefore cannot be

extrapolated to other regions especially middle and low income countries.

Most AHF data have been collected in a non-consecutive form. This can result in differential

enrolment and may also not be truly representative of the population.

Basic laboratory and clinical variables were captured in many registries such as haemoglobin,
electrolyte and urea, bilirubin, ECG and echocardiography. Characteristics of medications in
terms of routine dosage and duration have not been well documented. Quality improvement

initiatives and process of care measures were also not included in many surveys.
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2.10 Heart failure and heart disease in Sub-Saharan Africa

Sub-Saharan Africa (SSA) is the geographical term used to describe the region of the African
continent that lie south of the Sahara desert. It covers a land area of 24.3 million square
meters. In 2007, the population of the region was estimated to 800 million with a growth rate
of 2.3% per annum. The United Nation has projected a population of 1.5 billion by
2050(2006¢). SSA is comprised of the following regions: 1. West Africa, 2. Central Africa or
Middle Africa 3. Eastern Africa 4. Horn of Africa and 5. Southern Africa (2009)The population
of SSA is very diverse both physically and culturally and they have differing ethnic background.
For instance the Negroes inhabit most of West Africa; the Tuaregs Nilohamites occupy the east
horn of the continent, while the Bantus inhabit the Central and Southern Africa. There are also

the Hottentots in rural Namibia and the pygmies of the Congo Basin.(2009)

2.10.1 Historical background

Cooke(Cooke, 1901) appears to be one of the earliest workers to have reported on the pattern
of diseases in Africa. In 1901, he analysed 1,500 in-patients he saw at a hospital in Uganda. He
observed that 3% of all hospital admissions and 6% of all medical admissions were due to heart
disease. He wrote “Valvular diseases of the heart are common”, “Atheroma and aneurysms are
very rare, although syphilitic endarteritis obliterans is probably common” and “high tension

pulses are not often met with”.(Vaughan, 1977a)

Fifty years after, Sharper and his colleagues analysed 1957 medical admission seen at the
Mulago hospital in Kampala and noted that cardiovascular disease was responsible for 8-10%
of medical admissions. The main cardiac conditions reported were hypertension, rheumatic
heart disease, endomyocardial fibrosis and syphilitic heart disease.(Shaper and Williams, 1960,

Shaper and Shaper, 1958)
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Similar work carried out in other countries in the 60s and 70s reported similar percentage that
cardiovascular diseases are of all medical admissions. For example, 11.2% for Ibadan,
Nigeria(Lauckner et al., 1961), 8.6% for Mombasa, Kenya(Turner, 1962a), 8.8% for Dar es
Salaam, Tanzania(Nhonoli, 1968), 4.3% for Blantyre, Malawi(Brown and Willis, 1975) and 8.6%

for Sekukhuneland, South Africa(Edginton et al., 1972) (Table 2.8)

Studies in late 70s, 80s and in the 90s also show the prominence of hypertensive heart disease,
rheumatic heart disease and dilated cardiomyopathy as the main cause of heart disease in the

region and decreasing incidence of syphilitic heart disease.

More recent studies have used echocardiography in the evaluation of heart diseases in the
region. These have document peculiar characteristics of heart diseases in SSA(Oyoo and Ogola,
1999, Amoah and Kallen, 2000) (Kingue et al., 2005) (Ojji et al., 2009, Sliwa et al., 2008)
(Stewart et al., 2008, Ojji et al., 2009, Ogah et al., 2014a, Makubi et al., 2014, Okello et al.,

2014)
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Table 2.8. Clinical Studies of Heart Failure in Africa

NO | Lead author Countr | Year | No HHDX | VHDX DCM EMF cp PDX SHDX IHD CHD Misc/Others
y
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%)

Southern Africa

1 Sliwa(Sliwa et | SA 2008 | 844 33 8 35 - 27 - - 9 - -
al., 2008,
Stewart et al.,
2008)

2 Maharaj(Maha | SA 1991 | 225 13.8 11.1 48.4 - 16.9 8.0 - - - 1.8
raj, 1991)

3 Powell(Powell | SA 1965 | 270 14.0 17.0 34.0 - 10.0 6.0 10.0 - - 9.0
and Wright,
1965)

4 Schrire(Schrire, | SA 1964 | 1952 | 34 19 5 - 2 12 2 1 5 20
1964)

5 Cosnett(Cosnet | SA 1962 | 1000 | 20.2 20.5 13.8 - 16.2 2.5 8.8 0.6 0.6 17.0
t, 1962)

6 Schwartz(Schw | SA 1958 | 275 19.6 23.6 37.5 - 10.9 4.0 1.1 0.4 1.1 -

artz et al,
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1958)

7 Baldachin(Bald | ZB 1963 | 564 22.2 38.3 7.3 - 5.1 2.8 11.3 - 7.1 5.9
achin, 1963)

8 Gelfand(Gelfan | ZB 1957 | 189 14.8 27.0 15.4 - 3.7 6.9 10.5 - 8.9 12.8
d, 1957)

9 Soliman(Solima | MA 2008 | 3908 | 24.2 33.6 18.6 0.08 - 14.2 0 0.08 4.4 1.5
n and Juma,
2008)

10 | Brown(Brown MA 1975 | 114 16 35 5 - 8 7 4.4 - 2.5 22.8
and Willis,
1975)

Western Africa

1 Qjji(Ojji et al., | NG 2009 | 340 62.6 11.5% 17.0* 1.2 1.8 2.3 - - 0.29
2009)

2 Onwuchekwa( | NG 2009 | 423 56.3 4.26 7.3 0.2 2.13 - - 0.24 0.24
Onwuchekwa
and Asekomeh,
2009)

3 Karaye(Karaye NG 2008 | 79 57 12.7 24 - 2.5 12.7 - 7.6 - -
and Sani, 2008)

4 Ansa(Ansa et | NG 2008 | 558 55.7 6.6 15.1 - - - - - - 22.4

al., 2008)
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5 Familoni(Famil | NG 2007 | 82 43.4 9.8 28 2.2 3.7 1.5 8.5 - 3.5
oni et al., 2007)

6 Adewuya(Ade NG 2006 | 100 58 10 11 - 15 - - - 8.0 -
wuya et al,
2006)

7 Antony(Antony | NG 1980 | 315 11.7 13.7 47 - 6.3 - - - - 21.2
,1980)

8 Abengowe(Abe | NG 1979 | 354 455 14.4 20.6 - 2.3 7.9 - 0.8 0.6 7.9
ngowe, 1979)

9 Haddock(Hadd | NG 1979 | 41 43.9 24.4 313
ock, 1979)

10 | Ladipo(Ladipo NG 1978 | 360 35.8 11.9 35 - 8.1 - 0.6 - 0.3 -
et al., 1977)

11 | Uzodike(Uzodik | NG 1977 | 348 15.5 25.6 25.8 2.5 9.5 4.8 - 1 - -
e, 1975)

12 | Ogunmekan(Og | NG 1973 | 131 41.2 2.3 44.3 4.6 2.3 - - - - 7.6
unmekun,
1973)

13 | Oviasu(Oviasu, | NG 1973 | 225 69.8 8.0 9.8 53 1.8 - - - 2.7 0.9
1973)

14 | Carlisle(Carlisle | NG 1972 | 267 28.5 18.1 139 12.1 6.8 6 - 1.5 5.3 8.3

and Ogunlesi,
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1972)

15

Okuwobi(Okuw
obi, 1967)

NG

1967

137

26

13

22

14

28

16

Ikeme(lkeme
and Parry,
1966)

NG

1966

225

39.1

8.0

29.3

9.8

1.8

2.2

10.2

17

Lauckner(Lauck
ner et al,
1961)

NG

1961

155

18.7

18.7

30.3

14.2

0.6

0.6

13

5.2

5.2

18

Beet(Beet,
1956)

NG

1956

358

34

23

1.7

2.2

16

2.2

12.2

19

Nwokolo(Nwok
olo, 1955)

NG

1955

40

15

7.5

2.5

10

2.5

12.5

7.5

25

20

Serme(Serme
et al., 1991)

BF

1991

399

49.1

13.0

18.1

6.5

0.8

21

Bertrand(Bertr
and E et al,
1991)

1991

1960

39.3

14.5

7.2

1.9

6.5

12.4

22

Bertrand(Bertr
and et al,
2006)

* %

2006

665

52.3

111

20.6

6.1

9.9

23

Fofana(Fofana

GU

1988

574

37.5

14.0
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et al., 1988)

24

Amoah(Amoah
and Kallen,
2000)

GH

2000

572

21.3

20.1

11.4

3.8

9.7

9.8

23.6

25

Owusu(Owusu,
2007)

GH

2007

167

42.5

21.6

17.4

2.4

4.2

3.5

2.4

26

Ikeme(lkeme et
al., 1978)

GH

1977

559

89.3

24

7.8

1.6

27

Payet(Payet et
al., 1963)

SE

1963

100

25

20

26

16

28

Harling(Harling
et al., 1965

)

GB

1965

154

14.3

16.9

33.8

9.7

5.8

5.2

9.7

29

Rowland(Rowla
nd, 1965)

SL

1965

224

321

8.9

23.2

11.2

9.4

30

Sankale(Sankal
e et al., 1969,
Sankale et al.,
1958)

MALI

1958

250

17.2

20.8

29.2

4.4

14

1.6

3.6

9.2

31

Pole(Pole et al.,
1979)

GH

1976

241

44.8

16.6

21.2

3.7

2.5

11.6
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32 | Cenac NIGER 1985 | 162 25.9 37.0 5.5 6.8 4.9 19.8

Eastern Africa

1 Oyoo(Oyoo KE 1999 | 91 17.6 31.9 25.3 - 7.7 13.2 - 2.2 2.2 -
and Ogola,
1999)

2 Parker(Parker, KE 1973 | 523 6.9 46.1 8.4 0.8 - 1.3 0 13 18.2 17.2
1973)

3 Turner(Turner, | KE 1962 | 168 39.9 20.2 1.8 119 6.0 6.5 4.2 2.4 - 4.8
1962a)

4 D’Arbela(D'Arb | UG 1966 | 449 19.5 24.7 135 111 5.0 3.5 6.2 0.7 8.0 11.1
ela et al., 1966)

5 Shaper(Shaper | UG 1960 | 712 37.4 14.7 - 13.6 0.28 3.5 13.6 1.3 1.3 14.6
and Williams,
1960)

6 Williams(Willia | UG 1952 | 352 31.3 11.6 9.1 16.2 0 6.5 20.2 0 1.7 0.9
ms et al., 1952)

7 Vaughan(Vaug | TZ 1977 | 20,57 | 22.4 10.6 - - - - - 7.4 - 59.6
han, 1977b) 2

8 Kanti uG 1971 | 871 29.9 22.8 8.3 7.9 5.1 6.8 4.5 0.2 1.3 18.2

9 Obineche(Obin | ZB 1976 | 170 33.5 21.8 21.8 5.3 2.9 1.3 135

eche, 1976)
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10 | Nhonoli(Nhono | TZ 1968 | 225 42.2 9.8 11.1 4.0 4.9 5.3 5.3 2.7 1.3 18.2
li, 1968)

11 | Bovet(Bovet, SY 1995 | 667 18.8 24 9.8 - - - - 21.0 - 42 5%**
1995)

Central Africa

1 Tambwe(Tamb | ZA 1995 | 317 40 4.0 15 - - 4.0 - 3.0 - 0.5
we et al., 1995)

2 Kingue(Kingue CAM 2005 | 167 54.4 24.6 26.3 - - - - - 2.4 -
et al., 2005)

3 Kingue(Kingue CAM 2000 | 312 38.5 25.6 22.5 0.6 - - - 0.9 - -
et al., 2000)

4 Mboulley- CAM 2000 | 1959 | 38.6 13.9 17.8 - - - - 1.5 - -
Kofo(Mboulley-
Koto and
Bouelet, 2000)

5 Ikama+(lkama Cco 2008 | 225 34.5 9.4 7.6 - 11.2 - - 25.6 - 3.6
et al., 2008)

6 Amendezo(Am | RW 2008 | 226 42.9 11.5 119 - - 8.0 - 3.1 - 22.5
endezo et al,
2008)

7 S’jongers(S'Jon | RW 1960 | 5307 | 22.7 30 - - 4.0 - 10.0 23.3 8.0 2.0

gers and
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Enderle, 1960)

8 Miller(Miller et | GAB 1962 | 416 19.3 32.7 7.5 12.8 1.5 1.0 8.5 4.7 10.0 2.0
al., 1962)

9 Mets(Mets, RW 1993 | 86 25.6 2.3
1993)

Horn of Africa

1 Maru(Maru, ET 1993 | 474 38.1 40.2 4.7 - - 4.5 2.1 6.0 2.1 2.3
1993)

2 Hodes(Hodes, ET 1988 | 338 13.9 50.0 10.4 1.2 - - - - - 10.6
1988)

3 Gebrehiwot(Ge | ET 1982 | NA 15.4 49.3 8.8 - - 2.6 7.9 7.4 3.0 2.2
brehiwot,
1982)

4 Lester(Lester ET 1976 | NA 32.7 37.6 11.6 - - - 7.2 2.4 -
and Tsega,
1976)

5 Laivonic(Laivon | ET 1970 | 559 30.0 28.5 6.6 - 5.6 3.2 215 4.4 - -
ic, 1970)

6 Parry(Parry and | ET 1968 | 558 16.3 34.8 13.6 - 1.6 10.8 16.8 - - 6.1
Gordon, 1968)

7 Vukotich(Vukot | ET 1968 | 435 13.6 23.5 22 - 6.5 4.4 22.7 4.4 1.6 0.5
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ich, 1968)

8 Molineaux(Mol | ET 1966 | NA 13.3 32.6 - - 1.7 17.4 ?17.4 1.7 13.2
ineaux et al.,
1965)
Halim(Halim SuU 1961 | 958 44.4 25.4 3.2 2.0 - 6.0 12.6 3.7 2.7

and  Jacques,
1961)

HHDX=Hypertensive heart disease, VHDX= valvular heart disease, DCM= Dilated Cardiomyopathy, EMF= Endomyocardial fibrosis, CP= Cor-pulmonale, PDX = Pericardial diseases, SHDX= Syphilitic
heart disease, IHD= Ischaemic Heart Disease, CHDX= Congenital heart disease, Misc = MiscellaneousSA=South Africa, NG= Nigeria, GH=Ghana, CAM= Cameroun, KE=Kenya, SE= Senegal, GU=
Guinea, GB= Gambia, GAB= Gabon, UG= Uganda, ET= Ethiopia, ZB=Zimbabwe, CO= Congo, SY=Seychelles, ZA= Zaire, TZ= Tanzania , RW= Rwanda** A multicentre study involving 7 Francophone
countries., +Study was carried out in elderly subjects (>= 60 years), @ Community based study, ++ Includes 19.6% due to heart failure, 18.2% due to cerebrovascular disease and 9.7% classified as

others. ==Percents obtained from Maru et al
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2.10.2 Sociodemographic characteristics

Age of Presentation

The mean age of presentation of heart disease in the region ranges from 40-55 years. This
implies that the condition affects the productive age group with the associated longer
disability adjusted life years. In the recent THESUS-HF study(Damasceno et al.), the median age
was 55 years. Soliman et al (Soliman and Juma, 2008) reported a mean age of as low as 40
years in a study in Malawi. Several other studies in SSA have reported a mean age of 50-55
years (Sliwa et al., 2008, Stewart et al., 2008, Ogah et al., 2008, Laabes et al., 2008, Qjji et al.,
2009, Kingue et al., 2005, Oyoo and Ogola, 1999, Habte et al.).The observation therefore
suggests that HF affects SSA subjects at the prime of their life. This will definitely result in
limitation in parenting, employment as well as the ability of individuals to be active in their
community. Contrary to the situation in SSA, HF is essentially a problem of elderly people in
high income countries (Nieminen et al., 2006a, Tsuchihashi-Makaya et al., 2009, Tsutsui et al.,
2006a, Adams et al., 2005a, Fonarow et al., 2009) where the average age at presentation (72

years) is about two decades later than in SSA.

Gender distribution

Heart disease in SSA is generally more frequently reported in men than in women (42.6- 49.1%
in women).(Ogah et al., 2008) (Ojji et al., 2009) (Onwuchekwa and Asekomeh, 2009) (Kingue et
al., 2005) (Soliman and Juma, 2008) (Habte et al.) On the other hand, Heart disease rates were
reported to be higher in women in the Heart of Soweto study (57%)(Stewart et al., 2008) in Jos
(North central region of Nigeria)-68.6%(Laabes et al., 2008) in Kenya (51.6%)(Oyoo and Ogola,

1999)and Uganda (66.2%)(Kuule et al., 2009)

The gender differences reported from different region of SSA may be related to patient
selection, sex differences in the burden of cardiovascular risk factors such as hypertension,

diabetes mellitus, obesity and cigarette smoking. The pattern of heart diseases is also
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important. In areas with predominance of rheumatic heart disease and cardiomyopathy
(especially peripartum cardiomyopathy), HF rates tends to be commoner in women than in
men. Healthcare seeking behavior may also play an important role. It is more likely to take the

breadwinner in the home than the dependent.

Clinical presentation

HF subjects in SSA present with severe symptoms (NYHA classes Ill and IV). This was reported
in 96.8% of cases by Kuule et al in Uganda and 93.1% by Laabes et al in Jos Nigeria (93.1%) but
far less than the report by Stewart et al in the Heart of Soweto (34%) and Damasceno et al
(34.6%). Oyoo et al (Kenya) also reported a lower figure (37.4%) while Tantchou (Cameroon)
reported 51%. In the US ADHERE cohort, 74% of them were in NYHA Ill and IV (Adams et al.,

2005a)

Laabes et al documented dyspnoea (100%), orthopnoea (92%), PND (97%), displaced apex beat
(99%), hepatomegaly (95.1%), elevated JVP (67.6%) and hepatomegaly in 95.1%). In the Heart
of Soweto study, dyspnoea was present in 89% of Blacks enrolled in the study. Similar
observation was also made by Oyoo in a study in Nairobi, Kenya. In Indonesia(Siswanto et al.,
2010), dyspnoea, orthopnoea, basal crackles and pedal oedema were present in 97%, 31.5%,
86.3% and 42%b respectively. In the US, these were documented in 89%, 32%, 60% and 62%

respectively (Adams et al., 2005a).

Aetiological risk factor for HF in SSA

Hypertensive heart disease

Many years ago Donnison(Donnison, 1929) reported that hypertension was uncommon in
Africa. This observation was later supported by the post-mortem studies by workers like Jex-
Blake(Jex-Blake, 1934), Vint(Vint, 1937) as well as clinical study by William(Williams, 1941) in

1941. However, by 1946, workers started reporting on the impact of hypertension on the
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cardiovascular health of the African. Davies(Davies, 1948) noted that hypertensive heart
disease was the commonest cause of congestive heart failure in Kampala. Similar report was
also noted in South Africa(Becker, 1946). Within same period, many other authors from
different parts of Africa also documented that the disease is common in the continent,

occasionally with prevalence similar to data from Europe and America.

It is known that in isolated and primitive areas of the continent the prevalence of hypertension
is very low and in these populations, blood pressure remain within a narrow range throughout
adult life(Akinkugbe et al., 1991). Blood pressure rises modestly with age in rural dwellers and

much more in those who live in the cities.

More recent data from the continent suggest that hypertension is a major cause of cardiac
morbidity and mortality (Opie, 2006, Akosa and Armah, 2005). High blood pressure is in fact
regarded as the foundation of cardiovascular disease in Africa(Cooper et al., 2003). In a recent
systematic review of hypertension survey in Africa, it was shown that hypertension increased
from 54.6 million cases in 1990 to 130.2 million in 2010. The prevalence is projected to rise to
216.8 million cases by 2020, each with an age-adjusted prevalence of 19.1% (13.9, 25.5),

24.3% (23.3, 31.6) and 25.3% (24.3, 39.7) respectively.(Adeloye, 2014)

Hypertension is responsible to close to 60% of cases of HF when the clinical studies are pooled
(Table 2.8). In the Heart of Soweto study, among the 1196 persons with the diagnosis of
secondary hypertension, 682 or 57% (mean age 60+14 years) had hypertensive HF.(Sliwa et al.,
2008). In the INTERHEART study, hypertension was reported as a strong contributor to the
hazards of CVD in black Africans, with an odd ratio of 7.0 versus 2.3 to 3.9 in other ethnic
groups (p <0.0002) (Steyn et al., 2005).

Hypertension in Africa is associated with body weight, lower intake of potassium and salt
sensitivity(Seedat, 1990). The peak age group is 40 - 49 yrs. Men are affected more than

women. The patterns of presentation of hypertensive HF vary. Some present with acute left
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ventricular failure and severely elevated blood pressure. A sub-group present with HF and
normal blood pressure which tend to rise as the HF is being treated. And yet a third group
present with HF and normotension all through. The last group is usually difficult to
differentiate from dilated cardiomyopathy in the absence of other signs of long standing

hypertension(Araoye and Olowoyeye, 1984).

The mortality attributable to high blood pressure in most West African Countries ranges
between 3 - 7% and cardiovascular mortality is in the range of 20 - 45%(Muna, 1993). Women
may have added morbidity in Africa if the role of hypertension in pregnancy is factored in.
Hypertension is largely asymptomatic until end-organ damage ensues and this is partly
responsible for late diagnosis of the disease. Inadequate screening and sub-optimal health
facility utilization are also implicated. Therefore, early diagnosis and appropriate therapy

would lead to a significant reduction in the prevalence of hypertensive HF in Africa.

Rheumatic Heart Disease (RHD)

It is estimated that 12 million people live with the disease and it results in about 400,000
deaths each year. Two million people will require repeated hospital admission and over a
million will need surgery to improve their quality of life. It is common in areas with poor

housing condition and an indicator of their plight.

Like hypertension, this was initially thought to be uncommon in Africa(Donnison, 1929). But
Cooke in 1901 reported that valvular diseases are common in the continent(Cooke, 1901). This
was also supported by reports by other workers(Heinmann, 1929). Post-mortem studies have

been inconsistent. This may be due to the attitude of Africans towards autopsy.

SSA has the highest prevalence of RHD which is in the range of 1-14/1000 children.(Marijon et
al., 2007) (Carapetis et al., 2005) (Kimbally-Kaky et al., 2008)Echocardiographic based

population studies report higher prevalence of 7.5-51.6 / 1000 children.(Beaton et al., 2012,

63



Kane et al., 2013) School surveys have given a prevalence of 2.7/10% in Kenya(Anabwani and
Bonhoeffer, 1996), 4.3/10% in Ethiopia(Oli and Asmera, 2004), and 6.9/10° in South
Africa(McLaren et al., 1975) (amongst black children). Marijon et al reported a prevalence of

30/10° from an echocardiography-based school survey.(Marijon et al., 2008)

RHD accounts for 12 - 32% of cardiovascular admissions in SSA. Recent reports suggest that
that 6.6-34% of CV related hospital admissions or echocardiographic data in SSA is due to RHD
and up to 2.3% of pregnant women have the disease.(Tantchou Tchoumi et al., 2011a,

Tantchou Tchoumi and Butera, 2009, Soliman and Juma, 2008, |ke, 2008, Sani et al., 2007a).

There are peculiar features of rheumatic heart disease in Africa (similar to reports from other
tropical environments). These are the young age at presentation, the severity of the lesions, as
well as the high mortality associated with it. History of rheumatic fever can be obtained in only
less than 50% of patients. Pure mitral incompetence and mixed mitral valve disease were the
commonest valvular lesions that were demonstrated(Onwuchekwa and Ugwu, 1996). This is
consistent with the findings of other workers in Africa (Jaiyesimi and Antia, 1981a, Jaiyesimi
and Antia, 1981c, Fadahunsi et al., 1987, Sani et al., 2007a). A rheumatic carditis has been
shown to run a more fulminant course in sub-Saharan Africa (like in other tropical countries)
compared to the developed countries (1981, Essop and Nkomo, 2005, Nkomo, 2007, Nkomo et
al., 2006). In earlier studies, 33% of 124 mitral valvotomies were in patients under the age of

16 years in one reported from Kenya.

The disease appears to be commoner in women. Events in women's life such as pregnancy
frequently unmask the condition(Cole and Adeleye, 1982). Morbidity and mortality is said to
be high especially in women and young people (Cole and Adeleye, 1982, Cole, 1976) . Mortality

at 6-month mortality is estimated as 17.8%.(Gunther et al., 2006) In one report from Ethiopia,
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the annual mortality from RHD is as high as 12.5% and 70% of such deaths were before the age

of 26 years.(Oli and Asmera, 2004)

Sliwa et al (Sliwa et al.) reported on the characteristics of 344 adult rheumatic heart disease
cases in the heart of Soweto study. The disease was commoner in black women (68%). The
most common valvular lesion (n = 204, 59%) was mitral regurgitation (MR), with 48 (14%) and
43 (13%) cases, respectively, having combination lesions of aortic plus MR and mixed mitral
VHD. Impaired systolic function was demonstrated in 28/204 cases (14%) of predominant MR
and in 23/126 cases (18%) with predominant aortic regurgitation. The finding from the study
makes a case for the first episode of RHD to be made a notifiable condition in high burden
countries in order to ensure control of the disease through register-based secondary

prophylaxis programmes.

In many countries in SSA, facilities for accurate diagnosis are unavailable. Treatments options
such as valvotomy, valvuloplasty and prosthetic valve replacement are either unavailable or
unaffordable to a vast majority of the population. Worse still secondary preventive measures

are also either unavailable or unaffordable.

The lack of infrastructure, political, economic and social instability, malnutrition and poverty
are all factors implicated in the high prevalence of rheumatic fever in Africa which is otherwise,
largely preventable(Essop and Nkomo, 2005). This culminates in a great burden of rheumatic

valvular heart disease and infective endocarditis.

The Cardiomyopathies

Dilated cardiomyopathy (DCM), endomyocardial fibrosis (EMF) and peripartum
cardiomyopathy (PPCM) are common and endemic in SSA. Other forms of cardiomyopathy are

less common.

65



Dilated Cardiomyopathy (DCM)

DCM is a major cause of heart failure in SSA. It has been plagued with diagnostic and
therapeutic challenges due to lack of appropriate facilities, definitive diagnosis and

interventions in resource poor African centres.

DCM contributes about 18% of cardiac related admissions in West and South African clinical
studies. It also accounts for 10% of cardiac diseases at autopsy and 12% echo-based studies. It
typically presents with progressive heart failure and is associated with high mortality. In one

study, the 4-year mortality was found to be 34%.

There are marked regional differences in the pathogenesis of dilated cardiomyopathy in Africa.
The causative factors that have been implicated in several studies across Africa include
infection(Falase et al., 1982, Falase et al., 1977) and myocarditis(Basile et al., 1973, Falase,
1979), “burnt out” untreated hypertension(Falase, 1977), genetic factors, alcohol, nutritional

deficiencies, autoimmune mechanisms ,iron overload and pregnancy(Mayosi, 2007)

The current concept is that 30% of the disease has genetic basis. Familial DCM is caused by a
mutation in more than 25 chromosome loci. The genes affected are those encoding

contractile, cytoskeleton and calcium regulatory proteins.

In 1975, Owor and Rwomushana reported the first case of familial DCM in Africa(Owor and
Rwomushana, 1975). They described twin brothers who were affected by the condition in
Uganda. Subsequently other workers have documented familial DCM in other parts of SSA
especially from South Africa(Przybojewski et al., 1984). However, there are no systematic

family studies of the condition in SSA.

Some gene association studies have however been done especially in South Africa. Some of the

findings include:
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1. An association with HLADR1 And DRW10 antigens suggesting possible genetically
determined immune factors may be responsible for the disease(Maharaj and
Hammond, 1990, Maharaj et al., 1987)

2. An association with mutation in troponin T-gene(Argl41Trp)(Mayosi et al., 1999) and
mitochondrial T16185c polymorphism.

On the other hand there is no evidence of association with cardiac (ACTC1) and skeletal
(ACTA1) alpha-actin gene, alpha-2c adrenoceptor (ADRB2c) gene, beta-1 adrenoceptor
(ADRB1) gene and tumor necrosis factor-alpha (TNFA) gene.

Some data suggest the immune modulating agent pentoxifylline may be beneficial in the
management of DCM in the region. In one trial, patients on this agent had improvement in
effort tolerance, left ventricular function and trend towards lower mortality than those on

standard treatment for heart failure(Sliwa et al., 2002).

In a 14-yer follow up of DCM patients in South Africa, a mortality of 10%/ year was recorded
for both familial and idiopathic DCM. Heart transplantation was an independent predictor of

survival while NYHA Ill and IV and use of digoxin were associated with poor outcome.

Endomyocardial fibrosis (EMF)

This is a form of restrictive cardiomyopathy in which there is a deposition of fibrous tissue in
the mural endocardium resulting in impaired diastolic function as well valvular dysfunction
resulting from entrapment of papillary muscles of the atrioventricular valve. It occurs mainly in
the tropical and subtropical areas of Africa. It was first described by William in 1938. It is also
called Davies disease because of the seminal work done by Davies on this disorder in
Uganda(Davies and Ball, 1955, Davies, 1956, Davies, 1968). A comprehensive description of the
clinical features have been documented by Hutt(Hutt et al., 1965) as well as other
workers(Shaper, 1972, Parry and Abrahams, 1965).Recently Mocumbi et al have suggested a

diagnostic criteria for diagnosis.(Mocumbi et al., 2008)
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EMF has been reported in at least seventeen SSA countries: Congo, Cameroon, Egypt, Ethiopia,
Gabon, Ghana, Kenya, Malawi, Mozambique, Nigeria, Senegal, South Africa, Sudan, Tanzania,
Uganda, Zambia and Zimbabwe. It has also been reported in India and South America. It is rare
in Northern and Southern Africa. Right sided EMF appears to be commoner. The peak age
incidence is 11-15 year in both sexes. In a population based study in Mozambique, a

prevalence of 8.9% was found.

EMF is a disease of childhood and early adolescence. It has also been reported in older adults
and infants. A second peak of incidence has shown during the reproductive age of women. The
preponderance of one gender over the other is inconsistently reported. In a large database

from Mozambique, it was reported to be more prevalent in males.

The pathophysiology postulated is as follows: endocardial thickening of the ventricles lead to
cardiac constriction or restriction and atrio-ventricular valvular incompetence resulting in
regurgitation. The right ventricular cavity is usually obliterated from below by the advancing
fibrosis of layered mural thrombi. In severe and late cases, the papillary muscles are buried in a
layer of fibrous tissue leading to functionless tricuspid valve and aneurysmal right atrium.
When the left ventricle is involved dense fibrous tissue are deposited at the apex, spreading
around the cavity of the LV or may first appear around the papillary muscles of the posterior
cusp of the mitral valve (leading to anchoring of the muscle and valvular regurgitation)(Davies

and Ball, 1955, Parry and Abrahams, 1965)

Chronic pericardial effusion commonly complicates right sided EMF while pleural effusion is
commoner with left or biventricular disease(Parry and Abrahams, 1965). The clinical features
depend on the stage of the disease, the anatomical damage done on the affected valve as well

as the resultant effect on heart function. An initial illness with fever, chills, night sweats, facial
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swelling, and urticaria can occur and is reported in 30-50% of cases. This can be fatal within

months but little is known about this phase of the disease(Parry and Abrahams, 1965).

In left sided EMF, the ventricle is not enlarged and there is almost always mitral incompetence
and a loud pulmonary component of the second heart sound and progressive pulmonary
hypertension. There is usually an early third heat sound. When the right ventricle is involved,
the classical picture is that of a young patient with ‘egg on stick’ or ‘orange on stick’
appearance (massive ascites and minimal pedal oedema; often with delayed puberty , some
exophthalmos and central cyanosis(Parry and Abrahams, 1965). The arterial pulse is usually of
small volume or feeble. Atrial fibrillation is common. Massive pericardial effusion or a rotated
heat (because of massive right atrium) could give an impalpable heart. An abrupt third heart

sound is common but murmur may be absent.

The pathogenic process is explained by eosinophil and its constituents. The suggested sequelae

is as follows(Parry and Abrahams, 1965):

1. A trigger to eosinophilia (helminthic or other infections and liberation of eosinophilic
major basic proteins and cationic proteins which are toxic to the cardiac cells as well as
other cells in the body

2. The damaged endocardium serves as a nidus for thrombus formation

3. Thrombus formation builds up due to release of platelet activating factors by the
eosinophils

4. Further mural thrombi are laid down at the original and adjacent sites leading to the
formation of fibrotic mass.

Although this explanation appears plausible, it does not offer reason why the disease is

rare in some parts of the tropics, the reported ethnic differences(Shaper, 1970) and some

familial cases of EMF(Adi, 1963).
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Despite the fact that the aetiology of this condition has not been resolved by scientist since
the first description, the volume of publication on it has dwindled in the last decade. The
cause has remained a mystery despite several proposed aetiological factors(Bukhman et
al., 2008). Some of the factors that have been implicated in the past include: 1.
Infections/Infestations e.g cardiotropic viruses, mycoplasma pneumonia, malaria,
schistosomiasis, 2. Autoimmunity, 3. Hypereosinophilia, 4. Genetics, and 5. Traditional

medications.

Trend in the incidence and prevalence of EMF has not been well studied in SSA. Ellis et al
showed that the prevalence has not changed in Uganda. On the other hand, EMF was
shown to have declined from 10% in the 1960/70s to 0.02% from medical admissions and
0.04% for cardiac related admissions in the first decade of 21% century. This may not be
unconnected with improvement in healthcare delivery as well as control of communicable

diseases in that part of the country.

The prognosis of EMF is poor. The survival of patients after diagnosis is about 2-years.

Peripartum Cardiomyopathy (PPCM)

This is defined as heart muscle disease in which left ventricular systolic dysfunction and
symptoms of heart failure occur between the last month of pregnancy and the first five
months postpartum. In many parts of Africa, the prevalence is about 1/1,500 deliveries.
However, the Northern part of Nigeria appears to be the hot spot for the condition where it
affects 1/100 women after delivery. Recent echocardiographic based study from this part of
Nigeria confirms similar prevalence(lsezuo and Abubakar, 2007). The epidemiology,
pathophysiology and clinical features of this condition have been reviewed in detail elsewhere

(Sliwa et al., 2006, Ntusi and Mayosi, 2009a, Abboud et al., 2007, Tibazarwa and Sliwa). Most
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patients present within the first four months after delivery. Only about 10% present in the last

month of pregnancy.

Symptoms and signs are similar to other forms of systolic dysfunction. In addition, they are

prone to thromboembolic phenomenon(lsezuo et al., 2005).

Aetiological factors implicated include multiparty, advanced maternal age, multiple gestation,
preeclampsia, gestational hypertension and Black race. Several plausible aetiological
mechanisms have been advanced. These include genetic predisposition, myocarditis,
cardiotropic viral infections, chimerism, apoptosis and inflammation. Others include abnormal
haemodynamic response, immune complexes, cardiac nitric oxide synthase, immune dendritic

cells, cardiac dystrophin etc. (Ntusi and Mayosi, 2009a, Ramaraj and Sorrell, 2009).

A novel molecular mechanism of PPCM has been documented. Such mechanisms include
elevated pro-inflammatory markers such as sFas /Apo 1, interferon-gamma, interleukin-6 and
C - reactive protein. These point to the pro-inflammatory mechanism in the initiation,

progression and prognosis of the disease.

A pathophysiological circuit that involves unbalanced oxidative stress which leads to enhanced
cleavage of prolactin into pro-apoptotic and angiogenic 16KDa sub-fragments has been
described. This process results in endothelial damage and LV dysfunction. Presence of
endothelial damage in PPCM s further supported by the presence of endothelial
microparticles suggesting apoptosis with impaired microcirculation. Furthermore the
angiogenic imbalance in this condition may also be contributed by soluble fms-like tyrosine

kinase.(Sliwa et al., 2010b)

About 23-54% of PPCM patients have normalization of LV function at 6-months. Poor outcome
is associated with increased LV systolic dimension, lower body mass index and low serum

cholesterol at the time of presentation. On the other hand older age and smaller LV end-
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systolic diameter is associated with higher chances of recovery of LV function.(Sliwa et al.,

2010b)

The mortality associated with PPCM is 15% at 6 months, 28% at 2 years and 42% in over 25
years of follow up. Predictors of mortality include NYHA functional class at presentation,
cardiothoracic ratio, electrocardiographic QRS duration and higher diastolic pressure
(Adesanya et al., 1989, Ford et al., 1998) A proof-of-concept pilot study has provided some

evidence of the benefit of bromocriptine in PPCM patients (Ref 62)

Other Cardiomyopathies
Hypertrophic cardiomyopathy

Earlier reports of this condition were mainly anecdotal and it was generally thought to be
uncommon in Africa. The earliest report appears to be that of Lewis et al in 1973(Lewis et al.,
1973). Thereafter other reports followed (Colyn and Kleynhans, 1990, Neutel and Myburgh,
1987, Myburgh et al., 1987, Przybojewski and Blake, 1984, Lewis et al., 1983). In 1240
consecutive echocardiography in Ethiopia, the prevalence of HCM was 4.3% (54 subjects) and
accounted for 34.4% of cardiomyopathies(Abegaz, 1990). In a similar study in Tanzania, it
accounted for 0.2% of 6680 echocardiograms(Posen et al., 1995). HCM is the third commonest

cardiomyopathy in Ghana (Amoah and Kallen, 2000).

The genetic studies done on this condition have emanated only from South Africa where
facilities are available (van der Merwe et al., 2008b, Heradien et al., 2007, Moolman-Smook et
al., 2002, Blair et al., 2002, Andersen et al., 2001, Moolman-Smook et al.,, 2000, Moolman-
Smook et al., 1999, Moolman-Smook et al., 1998, Moolman et al., 1995, Moolman et al., 1993).
The disease-causing genetic mutation or loci has been documented. These include beta-myosin
heavy chain (MYH7) gene, myosin binding protein ¢ (MYBPC3) gene, and troponin T (TNNT2)

gene. Carriers of T (TNNT2) R92W mutation develop cardiac hypertrophy after the age of 35
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years. They also have abnormal response to exercise which may explain the high mortality

associated with this mutation. (Revera et al., 2007b)

The physiological effects of genetic mutations that cause HCM have also been studied in the
continent. TNNT R92W mutation is associated with a relative increase in LV systolic functional
parameters. Reduced diastolic function has been demonstrated in MYH7 A797T mutation
while MYH7 R403W mutation is associated with reduction in both systolic and diastolic

function.(Revera et al., 2007a, Heradien et al., 2009)

Furthermore angiotensin Il type 2 receptor (AGTR2) gene and angiotensin converting enzyme 2
(ACE2) gene have been identified as genetic risk factors (i.e. genetic polymorphism with

evidence of association with HCM).(van der Merwe et al., 2008a, Carstens et al., 2010)

Arrhythmogenic right ventricular cardiomyopathy (ARVC)

The first report of ARVC from the region was in the year 2000.(Munclinger et al., 2000)
Kindred that are linked to ARVC type 6 locus have been documented.(Matolweni et al., 2006)
The first multicentre registry of ARVC was reported from South Africa.(Watkins et al., 2009)
Data from the registry shows that the disease occurs in all racial and ethnic groups in the
country. Symptoms starts from the third decade of life and the most common symptoms are
palpitation, dizziness, syncope and chest pain. Symptoms are more pronounces in males. The
reported male to female ratio was 2:1. About 28% were professional endurance athletes at
some point in their lives. About 30% of the participants have family members who are also

affected and 25% had Plakophilin-2 gene defect.(Watkins et al., 2009, Hendricks et al., 2010)

Interestingly the rare ‘allele-dose-defect’ was demonstrated in one of the subjects while
haplotype analysis also demonstrated the uncommon ‘founder effect’ in many of the

subjects.(Watkins et al., 2009, Hendricks et al., 2010)
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The annual mortality was 2.8% and 5-year cumulative mortality was 10%.(Watkins et al., 2009,

Hendricks et al., 2010)

Isolated Left Ventricular Non-compaction (ILVNC)

Ker et al(Ker and Van Der Merwe, 2006) reported the first case of ILVNC in SSA in 2006. Since
then there has been reports other centres in Djibouti(Massoure et al., 2011), South
Africa(Peters et al., 2012a, Peters et al., 2012b) and Sudan(Ali, 2008). The disorder is a
common cause of HF, disorders of cardiac rhythm and cardio-embolism and is as a result of

failure of the myocardium to compact in-utero.

In a series comprising of 54-ILVNC patients, Peters et al (Peters et al., 2012a) in Johannesburg
showed that the prevalence is 6.9% and the mean age of presentation is 45.4+13.1 years.
Occurs commoner in males (55.6%) and majority (63.0%0 present in NYHA class Il. HF with
systolic dysfunction is the common mode of presentation (98.1%) The identified sites of non-
compaction include apical (100%), mid-inferior (74.1%), and mid-lateral walls (64.8%). The
disorder was also documented to be associated with pulmonary hypertension (83.3%), right

ventricular (RV) dilation (74.1%), and impaired RV function (59.3%).

HIV associated cardiomyopathy

This is another cause of HF in Africa. Globally the prevalence was 2-40% in the pre-highly active
anti-retroviral treatment (Pre-HAART) era.(Sani et al., 2005, Syed and Sani, 2013) However
with the introduction of HAART, the prevalence has fallen in many parts of the world. But in
some parts of SSA, due to poverty, ignorance, weak health system, malnutrition and low utility
of HAART, the burden of HIV associated cardiomyopathy is prevalent. The effectiveness of
HAART is also supported by data from Uganda that showed low prevalence of this condition in

children on this treatment.(Tukei et al., 2012)
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The true prevalence of HIV associated cardiomyopathy is unknown in the sub-region.
Prevalence from reported literature ranges from 5% in Nigeria to 57% in Burkina
faso.(Twagirumukiza et al., 2007, Niakara et al., 2002, Olusegun-Joseph et al., 2012) It is the
commonest cardiac diagnosis in HIV infected people in the Heart of Soweto study and more

common in those with high viral load and lower CD4 count.(Sliwa et al., 2012)

Pericardial Diseases

Pericarditis and pericardial effusion are common in SSA and are frequently a cause of heart
failure in the region. In some areas over 15% of cardiovascular admission may be due to
primary pericardial diseases. Tuberculosis is the leading cause of pericardial disease in Africa
and this is often complicated by constrictive pericarditis. The burden of pericardial disease in

SSA has escalated due to the impact of HIV/AIDS.

Next to tuberculosis is purulent pericarditis secondary to streptococcal or staphylococcal
infection. Viruses may be responsible for most cases of benign pericarditis without
demonstrable aetiology. Other causes include parasitic infections such as trypanosomiasis and

malaria.

Congenital Heart Disease

Few publications have looked at cardiovascular disease in young Africans despite the fact that
two-thirds of the population of SSA are made up of children and young adults. Congenital
heart diseases constitute about 0.3% of heart diseases seen in northern Nigeria(Ladipo, 1978)
to 12% in the series documented by Bertrand in Ivory Coast.(Bertrand E et al., 1991) The high
value in the later may be because the centre at a time served a large referral centre for cardiac

surgery in West Africa.
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A prevalence of 13.1% was documented in Cameroon (mean age 1019 years, range-2months
to 41 years.(Tantchou Tchoumi et al., 2011b) About 35% of children with HF in Uganda have

congenital heart disease.(Ellis et al., 2007)

To the best of our knowledge the only population based data on congenital heart disease is
from Mozambique where the prevalence was reported as 2.3/1000 children.(Marijon et al.,

2006)

The pattern of cardiac lesions appears not to be different from reports from other parts of the
world in terms of the most frequent lesions. In the decreasing order of frequency, ventricular
septal defect, atrial septal defect, Fallot’s tetralogy and patent ductus arteriosus are the
common congenital heart diseases that may lead to cardiac failure in Africa(Sani et al., 2007b,
Marijon et al., 2006, Bassili et al., 2000, Bannerman and Mahalu, 1998, Kokou et al., 1996,
Jaiyesimi and Antia, 1981b, MclLaren et al., 1979, Antia, 1974, Levin and Kanarek, 1973, van der
Horst, 1985, van der Horst and Wainwright, 1969, Wood et al., 1969, Gupta and Antia, 1967,
Schrire, 1963, Caddell and Morton, 1967, Caddell and Connor, 1966). Recognition of cyanosis
in the dark skin may pose a challenge coupled with the fact that anaemia is common in SSA

population.

Lack of trained man-power, scarcity of diagnostic tools as well as poverty mitigates the care of

patients with congenital heart disease in the region.

Coronary artery disease

It is generally believed that coronary artery disease is uncommon in SSA. However recent
reports emanating from the region suggest that the disease is emerging and when it occurs,
the clinical as well as the pathological features are similar to that seen in Caucasians(Williams,
1971). In early reports, Edington(Edington, 1954) in 1954 noted only three cases in about 3500

consecutive autopsies in present day Ghana. Sharper and Williams(Shaper and Williams, 1960)
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documented 9 cases seen in Uganda over a three year period (1955-1957). Falase et al(Falase
et al., 1974) reported 26 cases over a period spanning 1961-70 and calculated a prevalence
rate of 1: 20,500 for Ibadan, Nigeria. In another study by same author, the prevalence has
increased to 1: 10,000. Okuwobi (Okuwobi, 1968) saw seven cases over a period of three
years. Bertrand(Bertrand, 1995) reported 75 cases over a 6-year period and this accounted for

0.83% of total cardiac related admission.

Recent reports still report low prevalence of this condition but the trend is that it is on the
increase. In a study of heart failure in elderly subjects (60 years and above), lkama and his

colleagues reported a prevalence of 25.6% in this age group(lkama et al., 2008).

Studies done in South Africa between 1992 and 2008 show remarkable increase in the
prevalence of the disease. In 1994, the prevalence was 0.2%(1994) but the recent report from
the Heart of Soweto study show a prevalence of about 10%. This is remarkable evidence of
gradual shift in disease pattern (epidemiologic transition) in this population. The prevalence
reported in earlier studies ranged from 0.4-1.0 percent (Cosnett, 1962, Schrire, 1971, Schwartz

et al., 1958) (Table 2.8)

Pulmonary heart disease (Cor-pulmonale) and pulmonary hypertension

This is also emerging as a common cause of heart disease in SSA. In the Heart of Soweto study,
right heart failure or cor-pulmonale was documented in 27% of individuals admitted for heart
failure. The prevalence in other regions is as follows: 0.8-9.5% in West Africa and 0.3-7.7% in

Eastern Africa.

At least four reports have looked at the aetiology of pulmonary heart disease in SSA
(Sofowora, 1971, Turner, 1962b, Okuwobi, 1967, Toure et al., 2000). The common aetiological

factors described include chronic obstructive pulmonary disease, bronchiectasis, tuberculosis,

77



bronchial asthma, pulmonary fibrosis of unknown origin, pulmonary embolism (acute cor-

pulmonale) and thrombo-embolic obliterative pulmonary hypertension.

Tuberculosis and chronic obstructive pulmonary disease is the major culprit. The situation is
worsened by the emergence of HIV/AIDS. Globally there has been an increase in the incidence
of tuberculosis by 2.2 million from 1997 to 2005 and 95% of this is occurring in developing
countries. In a recent autopsy report from South Africa, it was reported that 31% of cases had

pulmonary hypertension as cause or part of their cardiac lesion.

HIV(Steenekamp et al., 1992) associated pulmonary hypertension is being increasingly
reported in SSA. Hakim et al(Hakim et al., 1996) and Niakara et al(Niakara et al., 2002) recently
reported a prevalence of 5%. Other causes of pulmonary hypertension in SSA include: sickle
cell anemia(Aliyu et al., 2008), connective tissue disease, congenital heart disease(Diop et al.,
1995), valvular heart disease(Sani et al., 2007a), schistosomiasis(Mpe, 2000, Turner, 1964),
laryngeal papillomatosis(Grobbelaar et al., 2005), sarcoma(Govender and Pillay, 2001), herbal
remedies(Heath et al., 1975), hypertensive disorders of pregnancy(Desai et al., 1996), vaso-
occlusive disorders(McCulloch et al., 2003) and primary pulmonary hypertension(Bouldouyre

et al., 2006).
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Chapter 3: Justification
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3.1 Justification

Most of the published data and current knowledge on HF epidemiology are based on studies in Europe
and America. The information obtainable from previous studies in sub-Saharan Africa is limited. Many of
the studies were based on clinical diagnosis alone without the use of such investigations as
echocardiography. There is also paucity of information on mode of treatment, as well as outcome/

prognosis of HF in the sub-region. The cost of HF in Sub-Saharan Africa (SSA) is unknown.

3.2 Study Hypothesis

Given the epidemiologic transition occurring in developing countries, it is hypothesized that there will be
increasing prevalence of heart failure. It is also hypothesized that outcome of contemporary treatment

of HF will differ from data from advanced countries.

3.3 Objectives

The objectives of the study are:

3.3.1 Primary objective

The primary objective of this study is to determine the clinical characteristics, six month outcome as well
as cost of HF in Abeokuta, Nigeria and to compare our findings with that of the Heart of Soweto in South

Africa.

3.3.2 Secondary objectives

1.To describe the relative importance of the different aetiological factors for HF in Abeokuta, Nigeria
2.To describe the demography and clinical characteristics of patients admitted for HF in Abeokuta

3.To describe the short and medium term outcomes of HF in Abeokuta and to determine the
predictors of outcome.

4.To calculate the cost of heart failure care in Abeokuta based on data generated from the study
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3.4 End-points

1. HF related hospitalization and rehospitalisation in Abeokuta Nigeria

2. HF related and all-cause mortality

3. Comparison of HF in Abeokuta with data from the Heart of Soweto and other parts of the world.

4. Description of possible changes in the aetiology of HF in Abeokuta over time (comparison with
similar study in the early 70s in Nigeria)

5. ldentification of prognostic factors

6. Estimation of economic cost of Heart failure

3.5 Study plan

Figure 3.1 shows the study plan for the project.
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Acute HF subjects
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year 1l
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Decompensated chronic
HF subjects excluded

from follow up
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followed up for 180 days

v

PART 2
Post discharge outcomes
Mortality (30 & 180 days)
Rehospitalization (30 and 180 days)

Figure 3.1.The study plan for the project

82

Part 1: Data was used to explore the contemporary profile
and intrahospital outcome of acute HF in Abeokuta
(Manuscript no. 1)

Part 2: Data was used to explore:

a. Short term outcome (mortality) of acute HF in
Abeokuta (Manuscript no. 2).

b. Predictors of rehospitalization after admission for
acute HF in Abeokuta (Manuscript no. 3)

c. The clinical characteristics of acute hypertensive HF
in Abeokuta and outcome (commonest aetiological
risk factors for HF in the city) (Manuscript no. 4).

Part 3: Data was used to estimate the economic cost of HF in
2010 in Abeokuta (Manuscript no.5).




Chapter 4: Materials and Methods (General)
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4.1 Design and setting

This was a prospective, observational study conducted at the Federal Medical Centre (FMC), Abeokuta,

Nigeria.

Nigeria is located in the West Coast of Africa. It shares land border with Niger Republic in the North,
Chad and the Cameroon in the East and Republic of Benin in the West.

The southern border is the Gulf of Guinea in the Atlantic Ocean. The country has a land area of
923,768km? (356,667 sq. miles) and an estimated population of 174,507,539 inhabitants (2013 estimate)
Worldwide the country is the 8™ most populous country. It is the most populous black nation globally as
well as Africa’s most populous country.

It operates three tiers of Government (local, state and Federal Governments). The country is divided
into 36 states and a Federal Capital Territory (Abuja). Politically it is structured into six geopolitical zones
(North-West, North-Central, North-East, South-West, South-East and South-South)

It is classified as a low - middle income country with a Gini Index of 43.7 and income per capita of $1490.
About 49% of the population is living in urban areas; the gross national income per capita is $2070. The
literacy rate in the country is 69.1% according to the UNDP. In terms of poverty rate, it is estimated that
64.4% of the population live under 1.25 dollars /day while 83.9% live under 2 dollars /day.

Life expectancy at birth is 51 years for both sexes (53 for men and 54 for women). The mortality rate for
under 5s is 138/1000 and the maternal mortality ratio is 840/10° live births. Non-communicable diseases
contribute about 14% of the number of years of life lost. The number of doctors /10 000 population is
about 4. 5.1% of men and 9.0% of women aged 20 years and above are obese; 11.9% of men and 1.0%
of women aged 15 years and above smoke cigarettes. The prevalence of HIV (per 1000 adults aged 15-
49 yrs) is 36 while the prevalence of tuberculosis (per 100 000 population) is 497.

The total expenditure on health per capita (international dollar) was 161 in 2012 while the total

expenditure on health as percentage of the GDP was 6.1.
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Abeokuta is the capital city of Ogun state, one of the 36 States that make up the Federal Republic of
Nigeria (Figure 4.1,Figure 4.2). Ogun State has twenty Local Government areas (LGAs) and inhabited
mainly by the Yoruba ethnic group of South-west Nigeria. The State has a land area of 16, 409, 26 km?
and it is endowed with favourable climate and good vegetation all year round. According to the national
census of 2006, Ogun State has a total population of 3,751,140 inhabitants comprising 1,864,907 and
1,886,233 males and females respectively. It has a population density of 220/km?. It is located within the

co-ordinates 7°00’N 3° 35’ E. (2006a)

Abeokuta is the capital and largest city in the State and has two of the twenty LGAs (Abeokuta North
and Abeokuta South LGAs) It is situated on the East Bank of the Ogun River, “near a group of rocky
outcrops in a wooded Savanna”. The name “Abeokuta” literally means “underneath of the rock” or
indirectly “in refuge among rocks.” It was founded in 1825 as a place of refuge from slave hunters who
often invade from lbadan and Dahomey. The city is about 78km (by rail) north of Lagos (the largest,
former administrative capital and current commercial/economic capital of Nigeria). It is located within

the geographic co-ordinates of 7° 9’ 39’N 3° 20’ 54’ E and at about 66m above sea level.

As at the year 2012, the city was estimated to have a population of 888,924 and 1,117,000 for the city

and metropolis respectively.

FMC Abeokuta is a 250 bedded tertiary health centre that was established in 1993 by the Federal
Government of Nigeria to cater for the health needs of the people of Ogun State and its environs in
Southwestern Nigeria. The centre is the only tertiary hospital in the city which receives referrals from all

the health facilities in the city, state and the neighboring states.
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Figure 4.1. A-Map of Africa showing the location of Nigeria, B-Map of Nigeria showing the location of Ogun state, C- Map of Nigeria showing the

location of Abeokuta, D- Map of Ogun state showing the location of Abeokuta and other towns
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Figure 4.2. Olumo Rock, one of the tourist centres in the city, B. Aerial view of Abeokuta

(Source https://www.google.co.uk/#q=0LUMO+rock)
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4.2 Healthcare delivery in the city

Like in other parts of the country the state operates three-tier or level of healthcare: primary (health
posts, health centres), secondary (Cottage, General or State hospitals) and tertiary health care (Federal
medical centres and University teaching hospitals). Primary health care is constitutionally under the
jurisdiction of the Local Government. The remaining two are under the State and Federal Governments
respectively.

A significant proportion of health care delivery is carried out by private health institutions and mission or
faith-based hospitals.

The costs of healthcare in the city and in most parts of the country are generally borne by the patients
through out of pocket expenses. Social health insurance coverage is low in the city and in most parts of
the country. On the other hand strong family bonding exist in the city where rich and well-to-do
individuals assist their poor family members

A cardiologist covers the cardiac unit assisted by postgraduate resident doctors as well as experienced
nurses. Facilities for cardiac evaluation that exist in the centre include: chest radiography, 12-lead
electrocardiography (ECG), exercise ECG, Holter ECG, Ambulatory blood pressure monitoring devices,
Spirometry and echocardiography (ECHO). All the ECGs and ECHOs were carried out within 72 hours of

admission as prescribed by the study protocol.

4.3 Study population

All cases of AHF, both denovo presentations and recurrent decompensation with a pre-established
diagnosis of HF were consecutively recruited into the registry between January 1, 2009 and December

2010. (There were no study refusals)
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4.4 Enrollment and data collection

Data from each subject was obtained using a uniform and standardized case report form. Detailed
clinical documentation on newly diagnosed/ newly presenting cases/ pre-existing cases of HF was
carried out. The following data were obtained: study identification number, demographic data, date of
diagnosis of HF and pre-admission history (previous HF-related admissions). Others include NYHA
functional class, symptomes, signs, self-reported CV risk factors, aetiology of HF, precipitating factor, co-
morbidities, blood investigations, 12-lead ECG, echocardiography, medications and intra-hospital and 6-

month outcomes.

4.5 Clinical evaluation

Their blood pressures were measured in the right arm with the subjects seated and rested for 5 minutes
before the procedure. Measurements were taken using mercury sphygmomanometer (Accosson
London). Systolic and diastolic blood pressures were measured at Korotkoff sounds phases | and V
respectively. The cuff size used was based on the arm circumference of the subject. The cuff was rapidly
inflated to 30mmHg above the level at which the pulse disappeared and then deflated gradually. Blood
pressure 140/90 and above was taken as hypertension. Subjects were weighed without shoes and in
light clothing on a standard beam balance. Height was measured to the nearest centimetre using

anthropometrical plane with subjects not putting on shoes or headgear.

Body mass index (BMI) was calculated using the formula: BMI = Weight (kg) / (height in metres)? A BMI

of 24-29.9kg/m?and >=30kg/m? defined overweight and obesity respectively.

Body surface area was calculated using the formula of Dabois(Du Bois and Du Bois, 1916)

Body Surface Area (BSA) (in m?2) =0.0001 x (71.84) x (Weight in kilogram) %4?° x height in centimetre) %725,
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4.6 Laboratory Investigations

Urine samples were collected from the subjects with the use of universal bottles for urine analysis using
Bayers’ uristix test strip. Venous blood samples (5-10ml) was drawn from the antecubital vein of the
subjects into serially numbered and appropriate sample bottles for full blood count (potassium EDTA

bottle), and for electrolyte, urea and creatinine (Lithium heparin bottle)

After an overnight fasting of 8-14 hours , venous blood samples were drawn from the subjects into
appropriate sample bottles for fasting blood glucose (Fluoride oxalate bottle) and for fasting lipid profile

(Potassium EDTA bottle)

For consenting subjects, blood samples were also collected with plain sample bottles for HIV screening.
All collected samples were immediately sent to the central laboratory of Federal Medical Centre,
Abeokuta separation and storage. The blood samples were centrifuged at a rate of 5,000rpm for 10
minutes. The separated plasma was drawn using a pipette into newly labelled sample bottles with study
number corresponding to the subjects and CRFs. This was then kept frozen between -2 to 4 degrees

centigrade before analysis was performed in batches after a week of sample pooling.

Serum electrolytes were analysed with ISE SFRI 4000 electrolyte analyser (SFRI Medical Diagnostics St.-
Jean-d’lllac, France). Urea and creatinine were analysed with Slim SEAC photometer (dar SEAC —Radim ,
Italy) while Sysmex 5 parts analyser was used to perform full blood count wile ELISA washer and reader

(Tecan Group LTD, Seestrasse 103, CH-8708 Maennedorf, Switzerland) was used for the diagnosis of HIV

Anaemia was defined as haemoglobin concentration of less than 10g/dl. Glomerular filtration rate was
estimated using the four variables- Modification of Diet in Renal Disease (MDRD) formula.(Levey et al.,
1999) Renal dysfunction was defined as eGFR of less than 60ml/min/1.73m?2 . [(same criteria used by

Stewart et al.(Stewart et al., 2008)]
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4.7  Electrocardiography

A standard 12-lead resting ECG was recorded for each subject using a Schiller ECG machine
(Schiller AG, Switzerland). All the 12 lead resting ECG were performed by trained
nurses/technicians and analyzed by a reviewer who was blinded to the clinical data of the
patients. The Minnesota code classification(Blackburn, 1969) system was used in sorting out
the various abnormalities. ECG abnormalities were diagnosed based on standard

criteria(Rowlands, 1981).(Figure 4.3)
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Figure 4.3. 12-lead ECG of a subject with hypertensive heart failure. ECG shows left ventricular

hypertrophy with strain pattern



4.8 Echocardiography
An Aloka SSD-4000 echocardiograph (Aloka Co. Ltd., Tokyo, Japan) was used in evaluating the

patients. Two dimensional guided M- mode measurements were made according to the
recommendations of the American Society of Echocardiography (ASE)(Sahn et al., 1978a). LV
internal dimension, posterior wall thickness and interventricular septal thickness were
measured at end-diastole and end-systole. Where optimal M-mode imaging could not be
obtained, 2D linear measurements were obtained according to the ASE criteria(Sahn et al.,
1978a). Left atrial end systolic diameter was obtained from the trailing edge of the posterior
aortic — anterior left atrial complex. Measurements were obtained in up to 3 cardiac cycles

according to the ASE convention(Sahn et al., 1978a).

Because segmental or regional wall motion was not common in our cohort and LV was
uniformly contracting in most cases, Teichholz method(Teichholz et al., 1976) was used for the
estimation of LV systolic function. However, where regional or segmental was present, biplane

Simpson’s method(Schiller et al., 1988) was employed.

Left ventricular mass was calculated using the formula of Devereux and Reichek.(Devereux and
Reichek, 1977b) This has been shown to yield LVM closely related to autopsy measurements
(r=0.90)(Devereux et al.,, 1986) and has good interobserver reproducibility (p=0.93) in one
study(Palmieri et al., 1999). Relative wall thickness (RWT) was derived from 2 X posterior wall
thickness/LV internal diameter. Increased RWT was considered to be present when RWT

exceeded 0.43 This represents the 97.5" percentile in normal subjects(Roman et al., 1995).

Left ventricular geometric was defined as follows: Normal geometry, when LVMI and RWT
were normal; Concentric remodeling, when LVMI was normal and RWT increased; Eccentric
hypertrophy, when LVMI was increased but normal RWT; and Concentric hypertrophy, when

both LVMI and RWT were increased (Ganau et al., 1992).
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The left atrial dimension was measured between the leading edge of the posterior aortic wall
and the leading edge of the posterior wall of the left atrium at end systole. The areas of the
left atrium was determined by tracing the endocardial border of the left atrium at end systole
(ventricular) before the opening of the mitral valve in the apical four chamber view(maximal
LA area or A-max), excluding the LA appendage and pulmonary vein confluences.(Lester et al.,

1999) (Thomas et al., 2002)

Transmitral flow velocities were obtained with the Doppler sample volume placed just beyond
the tip of mitral valve leaflets. The parameters measured were early diastolic peak flow
velocity(E), late diastolic peak flow velocity (A), the deceleration time of early mitral velocity
and the ratio of E to A (E/A). Isovolumic relaxation time (IVRT) was measured with pulse wave
Doppler beam intersecting the LV outflow and inflow tracts,(Nishimura and Tajik, 1997). Tissue
Doppler imaging was only applied to identify true pseudonormalised filling pattern. (Figures

4.4-4.9)

One experienced cardiologist (0SO) performed all the echocardiography. In our laboratory, the
intra-observer concordance correlation coefficient and measurement error have been

reported.(Ogah et al., 2006a)
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Figure 4.4. M-Mode Echocardiogram Showing Measurement of Aortic Root and Left Atrial
Diameter

RV= Right Ventricle, LA= Left Atrium
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Figure 4.5.M-Mode Echocardiogram Showing Measurement of Left Ventricular (LV)
Dimensions and Indices of LV Systolic Function

RV =Right Ventricle, SV=Stroke Volume, AMVL= Anterior Mitral Valve leaflet, EF=Ejection
Fraction, IVSD=Interventricular Septum in Diastole, FS=Fractional Shortening,
IVSS=Interventricular Septum in Systole, MVCF=Mean velocity of Circumferential Fibre
Shortening, LVPWD=Left Ventricular Posterior Wall in Diastlole, LVPWS=Left Ventricular
Posterior Wall in Systole, HR=Heart Rate, EDV=End Diastolic Volume, ESV=End Systolic Volume
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Figure 4.6. Echocardiogram Showing Measurement of Transmitral Flow Velocity Profile ('E' and
'A' Waves). RV =Right Ventricle, LV=Left Ventricle, RA=Right Atrium, LA =Left Atrium,
SV=Sample Volume, AMVL=Anterior Mitral Valve Leaflet, PMVL=Posterior Mitral Valve Leaflet,
ME=Mitral E wave, MA=Mitral A wave
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Figure 4.7. Echocardiogram Showing Measurement of Deceleration Time (DT) of the Mitral 'E'
Wave.

RV =Right Ventricle, LV=Left Ventricle, RA=Right Atrium, LA =Left Atrium, SV=Sample Volume,
AMVL=Anterior Mitral Valve Leaflet, PMVL=Posterior Mitral Valve Leaflet, ME=Mitral E wave,
MA=Mitral A wave
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Figure 4.8. A. Echocardiogram Showing Measurement of Deceleration Time (DT) of the Mitral
'E' Wave. RV =Right Ventricle, LV=Left Ventricle, RA=Right Atrium, LA =Left Atrium, SV=Sample
Volume, AMVL=Anterior Mitral Valve Leaflet, PMVL=Posterior Mitral Valve Leaflet, ME=Mitral
E wave, MA=Mitral A wave. B. Tissue Doppler Imaging (TDI) showing the E’ and A’ wave
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Figure 4.8 B. Echocardiogram Showing Measurement of Tissue Doppler Imaging (TDI) showing

the E’ and A’ wave
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Figure 4.9. Echocardiogram Showing Measurement of maximal left atrial area.
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4.9 Diagnoses of Heart Failure/ Case definition

A standardised diagnosis of HF was made using the Framingham criteria(McKee et al., 1971) as
well as the according to the guidelines of ESC on the diagnosis and treatment of AHF(Dickstein
et al., 2008) (Table 4.1) As such, both de novo presentations of AHF as well as recurrent
presentations of typically decompensated HF (i.e. acute- on —chronic HF) were included in the

registry. (Figures 4.9-4.11).
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Table 4.1. Case Definition

Case definition

Diagnostic criteria

Hypertensive HF

Previous history of hypertension or sustained BP of >140/90 mmHg in the presence of
symptoms of HF, increased LV mass LV systolic and/or diastolic dysfunction

Valvular HF (mostly
rheumatic)

HF in addition to any of the following:

i. Mitral stenosis: — presence of thickened and calcified mitral valve leaflets, loss of the
classic M-shaped pattern of a normal mitral valve, diastolic dooming and restriction of
the mitral valve leaflet motions.

ii. Mitral Regurgitation: Poor coaptation of the mitral valve leaflets in systole, thickened
leaflets, dilated and hyperdynamic left ventricle,

iii. Aortic stenosis: Presence of calcified aortic valve, reduction in aortic cusp separation,
highly echo reflectant aortic valve leaflets,

iv. Aortic regurgitation: Poor coaptation of the aortic cusps in diastole, dilated left
ventricles and fine fluttering of the anterior mitral valve in diastole.

Dilated Cardiomyopathy

Dilated cardiomyopathy was diagnosed when there are dilated heart chambers with
normal or decreased wall chambers as well as impaired LV systolic function.

Endomyocardial Fibrosis

Endomyocardial fibrosis (EMF) was documented in the presence of clinical features
coupled with dilated atria and thickening of the endocardium especially at the apices of
the ventricles

Pericardial Effusion

Pericardial effusion was diagnosed when there is echo free space between the visceral
and parietal pericardium. Diagnosis of constrictive pericarditis was based on standard
criteria.

Cor-pulmonale or Right Heart
Failure

Cor pulmonale was present when there is dilated and hypertrophied right ventricle (RV),
evidence of increased RV systolic pressure (D-shaped LV in diastole (diastolic flattening of
the LV septum)

Ischaemic Cardiomyopathy

HF associated with diagnosis of myocardial infarction. Diagnosis of Ml was based on ECG
changes, Cardiac enzyme elevation and regional wall motion abnormality at
echocardiography

LV systolic dysfunction

HF in the presence of LV ejection fraction (EF)<=45%

LV diastolic dysfunction

HF in the presence of LVEF >=45% and E/a ratio, deceleration time and isovolumic
relaxation time (IVRT) within accepted definition( according to the criteria of the
European Society of Cardiology (European Heart Journal (1998) 19, 990-1003), European
Journal of Heart Failure (2012) 14, 803—869)
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Figure 4.10. A(1&2). 2D and M-mode echocardiogram of a subject with mitral stenosis; B(1&2). 2D and
M-mode echocardiogram of a subject with idiopathic dilated cardiomyopathy
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Figure 4.11. Echocardiogram of a subject with a large atrial septal defect; B. 2D echocardiogram of a

subject with effusive pericarditis
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4.10 Follow-Up

The study cohort was prospectively followed up for six months post index hospitalisation. The
subjects were contacted through clinic visit or telephone calls at one, three and six months.
Information obtained during follow-up included their wellbeing, prescribed pharmacotherapy,
history of re-hospitalization and deaths (from next of kin). In addition to patient or relation’s
telephone interviews; and where necessary referring physicians were contacted for additional

information.

4.11 Health outcomes

The following health outcomes were documented - 1) length of initial hospital stay (LoS) in
days, 2) survival status on discharge (dead or alive), 3) short-term case-fatality (30 days), 4)

medium-term case-fatality (180 days), 5) re-hospitalization status (180 days).

4.12 Estimation of health care cost of HF

All available costs associated with in-patient care, out-patient cares (both direct and indirect
cost) as well as the opportunity costs associated with HF management in the city were
computed for the year 2010. An annual, prevalence based approach was employed in
estimating the cost of the resources used for the management of HF.(Stewart et al., 2002,
Ryden-Bergsten and Andersson, 1999, Czech et al., 2013, Araujo et al., 2005) Healthcare costs
were then expressed in the local currency-Naira, (and converted to US Dollar [SUS] at a rate of

150 Nigerian Naira to SUS1 in 2010)

4.13 Ethical consideration

The study was reviewed and approved by the ethics review boards of Federal Medical Centre
Abeokuta, Nigeria and the University of the Witwatersrand. All the subjects gave informed
consent and the study was carried out in accordance with the declaration of Helsinki.(Rits,

1964)
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4.14 Data management and Statistical Analyses

Data was entered into EpiData software (The EpiData Association, att. Jens Lauritsen,
Enghavevej 34, DK5230 Odense M, Denmark) by experienced personnel and analyzed with
SPSS version 11.0 (SPSS, Inc. Chicago lllinois). Descriptive statistics for baseline data was
performed on continuous variables using mean, standard deviation, range and median where
appropriate. Categorical variables are expressed as percentages. MacNemar and chi-square
tests (for categorical variables) and Student’s t-test or analysis of variance (for continuous

variables) were used for comparisons as appropriate.

Survival function estimates was performed using the Kaplan-Meier method and the differences
were tested using log-rank test. The follow-up was censored at 6 months post admission.
Subjects who died or were readmitted within the period of six months constituted the event of
interest for purpose of survival analysis while those still alive/ not readmitted or lost to follow-
up were treated as censored. In the survival analysis, censoring meant that the outcome of
interest has not been observed. All demographic and clinical profiling variables were
examined, on a univariate basis, as potential correlates of death during 180 day follow-up in
those who survived the index hospitalisation. Where appropriate, results are expressed as

odds ratio (OR) with their 95% Confidence Intervals (95% Cl).

A two-sided p value of <0.05 was considered significant.
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Abstract

Objective

This study sought to determine the contemporary profile, clinical characteristics and intra-hospital
outcome of acute heart failure in an African urban community.

Background

There is limited data on the current burden and characteristics of acute heart failure (AHF) in
Nigerian Africans.

Methods

We prospectively collected comprehensive and detailed clinical and socio-demographic data from
452 consecutive patients presenting with AHF to the only tertiary hospital in Abeokuta, Nigeria
(population 3.2 million) over a two year period.

Results

Mean age was 56.6+15.3 years (57.3+x13.4 for men, 55.7+17.1 for women) and 204 (45.1%) were
women. Overall, 415 (91.8%) subjects presented with de novo AHF. The most common risk factor
for HF was hypertension (pre-existing in 64.3% of cases). Type 2 diabetes mellitus was present in
41(10.0%). Hypertensive heart failure was the commonest etiological cause of HF being responsible
for 78.5% of cases. Dilated cardiomyopathy (7.5%), cor-pulmonale (4.4%), pericardial disease (3.3%),
rheumatic heart disease (2.4%) and ischemic heart disease were less common (0.4%) causes. The
majority (71.2%) of subjects presented with left ventricular dysfunction (mean left ventricular
ejection fraction 43.9 + 9.0%) with valvular dysfunction and abnormal LV geometry frequently
documented. Mean duration of hospital stay was 11.4+ 9.1 days and intra-hospital mortality was
3.8%.

Conclusions

Compared to high income countries, individuals presenting with AHF in Abeokuta, Nigeria are

relatively younger and still of a working age. It is also commoner in men and associated with severe
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symptoms because of late presentation. Intra-hospital mortality is similar to other parts of the

world.
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5.1 Introduction

Although recognized as a significant health problem in high income countries.(Sidney et al., 2013,
Mosterd and Hoes, 2007) the syndrome of heart failure (HF), both in its acute(Mosterd and Hoes,
2007) and chronic(Mosterd and Hoes, 2007) forms has emerged as an a issue of global public health
importance. It has been established that the burden of HF doubles with each passing decade after
the age of 40 years especially in industrialized countries of the world due to aging population and
increasing burden of risk factors including hypertension, diabetes mellitus, ischemic heart disease
and, more recently obesity .(Cowie et al., 1997). HF is estimated to affect about 15 million people
worldwide (0.2% of the world population). Whilst there are robust estimates to describe the
incidence, prevalence and overall burden of HF in Europe (Cowie et al., 1999, Cleland et al., 2003,
Cleland et al., 2000) and North America, there is a paucity of data to describe the same in other
major populations around the globe. For example, HF in Africa (including Nigeria) appears to occur at
a relatively younger age, afflicting individuals at the prime of life and mostly due to non-ischemic
origin. However, there is limited systematically collected and contemporary data to describe clinical
characteristics, outcome and cost of HF for the continent.(Damasceno et al., 2007, Ntusi and Mayosi,

2009b)

As an extension of this, there is limited data derived from systematically and prospectively
conducted studies of HF in Nigeria — the most populous region in sub-Saharan Africa. Previous
studies in the 60s, 70s and 80s were mainly retrospective and the various diagnoses were not
confirmed by echocardiography.(Antony, 1980, Ladipo, 1978, Parry et al., 1977) Moreover, there is
even less data to describe acute clinical presentations of HF, to match the clinical registry data

derived from large cohorts in Europe and North America(Adams et al., 2008).

Considering the paucity of data on acute HF (AHF) in sub-Saharan Africa, we used the data of the

Abeokuta Heart Failure Registry to explore and determine the current etiology and characteristics of
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acute (both de novo and recurrent) presentations of the syndrome in southern Nigeria. The possible
role of epidemiologic and demographic transition occurring in Nigeria on the profile of HF in the

country was also assessed(Omran, 1971).

5.2 Methods

5.2.1 Design and setting

This was a prospective, observational study conducted at the Federal Medical Centre (FMC), Idi-Aba,
and Abeokuta, Nigeria. Abeokuta is the capital city of Ogun state, one of the 36 states that make up
the Federal Republic of Nigeria. FMC was established in 1993 by the Federal Government of Nigeria
to cater for the health need of the people of Ogun State and its environs in Southwestern Nigeria.
The center is the only tertiary hospital in the city which receives referrals from all the health facilities
in the city, state and the neighboring states. The state has a population of about 3.2 million and a
land area of about 16,409.26 square kilometers. The city itself has an estimated population of about
1 million inhabitants.(2006a) The prevalence of HIV antibodies in individual attending the hospital

clinics in 2010 was 11.6%(16% in women and 7.3% in men),(Motayo et al., 2012)

Health care cost in Abeokuta, Nigeria (and in fact in all parts of the country) is generally borne by the
individual through out of pocket payment. Health insurance in the country is still at a rudimentary
stage. Only a very small population has access to this. However strong family tie exist in the country
where poor patients are assisted by their wealthy or well-to do family members. This is in fact a very

big challenge to health care delivery in the city and the country in general.

A cardiologist (OSO) covers the cardiac unit assisted by postgraduate resident doctors and well as
experienced nurses. Facilities for cardiac evaluation that exist in the center include: chest
radiography, 12-lead electrocardiography (EKG), exercise EKG, Holter EKG, Ambulatory blood
pressure monitoring devices, Spirometry and echocardiography (ECHO). All the EKGs and ECHOs

were carried out within 72 hours of admission as prescribed by the study protocol.
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5.2.2 Study population

All cases of AHF, both denovo presentations and recurrent decompensation with a pre-established
diagnosis of HF were consecutively (there were no study refusals) recruited into the registry
between January 1, 2009 and December 2010. All subjects provided written and/or informed
consent to participate in the study. Ethical approval was obtained from the ethical committee/
ethical review board of the Federal Medical Centre, Abeokuta. The study was carried out in

accordance with international ethical principles(Rits, 1964).

5.2.3 Enrollment and data collection

Data from each subject was obtained using a uniform and standardized case report form. Detailed
clinical documentation on newly diagnosed/ newly presenting cases/ pre-existing cases of HF was
carried out. The following data were obtained: study identification number, demographic data, date
of diagnosis of HF and pre-admission history (previous HF-related admissions). Others include NYHA
functional class, symptoms, signs, self-reported cardiovascular risk factors, etiology of HF,
precipitating factor, co-morbidities, blood investigations, 12-lead EKG, echocardiography,

medications and intra-hospital mortality.

5.2.4 Clinical evaluation

Blood pressure measurements were obtained according to standard guidelines with a mercury
sphygmomanometer (Accousson London). Body mass index (BMI) was calculated using the formula:
BMI = Weight (kg) / [h)] * A BMI of 24-29.9kg/m? ®"¢ >=30kg/m? defined overweight and obesity
respectively. Anemia was defined as hematocrit of less than 10g/dl. Glomerular filtration rate was
estimated using the four variables- Modification of Diet in Renal Disease (MDRD) formula.(Levey et
al., 1999) Renal dysfunction was defined as eGFR of less than 60ml/min/1.73m? (same criteria used

by Stewart et al(Stewart et al., 2008))
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5.2.5 Diagnoses of Heart Failure

A standardised diagnosis of HF was made using the Framingham criteria(McKee et al., 1971) as well
as the according to the guidelines of European Society of Cardiology on the diagnosis and treatment
of AHF(Dickstein et al., 2008) As such, both de novo presentations of AHF as well as recurrent
presentations of typically decompensated HF (i.e. acute- on -chronic HF) were included in the

registry.

5.2.6 Electrocardiography

A standard 12-lead resting EKG was recorded for each subject using a Schiller EKG machine (Schiller
AG, Switzerland). All the 12 lead resting EKG were performed by trained nurses/technicians and
analyzed by a reviewer who was blinded to the clinical data of the patients. The Minnesota code
classification(Blackburn, 1969) system was used in sorting out the various abnormalities. EKG

abnormalities were diagnosed based on standard criteria(Rowlands, 1981).

5.2.7 Echocardiography
An Aloka SSD-4000 echocardiograph (Aloka Co. Ltd., Tokyo, Japan). was used to assess all patients.

Two dimensional guided M- mode measurements were made according to the recommendations of
the American Society of Echocardiography (ASE)(Sahn et al., 1978a). LV internal dimension,
posterior wall thickness and interventricular septal thickness were measured at end-diastole and
end-systole. Where optimal M-mode imaging could not be obtained, 2D linear measurements were
obtained according to the ASE criteria(Sahn et al., 1978a). Left atrial end systolic diameter was
obtained from the trailing edge of the posterior aortic — anterior left atrial complex. Measurements
were obtained in up to 3 cardiac cycles according to the ASE convention(Sahn et al., 1978a). One
experienced cardiologist (0SO) performed all the echocardiography. In our laboratory, the intra-
observer concordance correlation coefficient and measurement error have been reported.(Ogah et
al., 2006a) Left ventricular mass was calculated using the formula of Devereux and
Reichek.(Devereux and Reichek, 1977b) Left ventricular geometric was defined according to

standard criteria.(Ganau et al., 1992).
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The left atrial dimension and area was measured using standard methods (Lester et al., 1999)

(Thomas et al., 2002) .

Transmitral flow velocities were obtained with the Doppler sample volume placed just beyond the
tip of mitral valve leaflets and standard measurements were obtained.(Nishimura and Tajik, 1997)

Tissue Doppler imaging was only applied to identify true pseudonormalised filling pattern.

5.2.8 Statistical analyses

Data was entered into EpiData software (The EpiData Association, att. Jens Lauritsen, Enghavevej 34,
DK5230 Odense M, Denmark) by experienced personnel and analyzed with SPSS version 11.0 (SPSS,
Inc. Chicago lllinois). Descriptive statistics for baseline data was performed on continuous variables
using mean, standard deviation, range and median where appropriate. Categorical variables are
expressed as percentages. MacNemar and chi-square tests (for categorical variables) and Student’s
t-test or analysis of variance (for continuous variables) were used for comparisons as appropriate. A

two-sided p value of <0.05 was considered significant.

116



5.3 Results

5.3.1 Cohort profile
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Table 5.1 summarizes the demographic and past history/risk profile of the study cohort. A total of
452 subjects were recruited into the registry. This constituted 9.4% of the total number of medical
admissions during the period. There were 248 (54.9%) men and 204 (45.1%) women. The mean age
of the cohort was 56.4+15.2 years. The majority of subjects were aged > 45 years and married; while
67.5% of them had at least primary school education. More than two thirds also lived in an urban
community. Few subjects (3.3%) were current cigarette smokers and was more commonly reported
in men than women (5.6% and 0.5% respectively) with a similarly low level reporting a positive
family history of heart disease. More than half the cohort was being actively treated for
hypertension. The overall prevalence of diabetes mellitus was 10.0%. Of note, 415 (91.8%) subjects
were de novo presentations of AHF. About 90% of the subjects were in NYHA class Il or lll, one
month prior to evaluation, 27% were either overweight or obese, 21.7% had moderate-to-severe
renal dysfunction (eGFR <60ml/min/1.73m?) and 10.5% of the subjects were anemic. Presenting

symptoms and signs are summarized in Figure 5.1, respectively.
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Table 5.1. Socio-demographic and clinical profile of study cohort

Variable ALL(n=452) MEN(n=248) WOMEN(n=204) P-value
Mean Age 56.6+15.3 57.3+13.4 55.7+17.1 0.265
Yoruba Tribe 415(91.8%) 225(90.7) 190(93.1) 0.450
Others Tribes 37(8.2%) 23(9.3) 14(6.9) 0.448
Married 363(80.3) 221(89.1) <0.001
No Education 147(32.5) 63(25.4) 84(41.2) 0.006
Unemployed 13(5.2) 25(12.3) 38(8.4) 0.002
Urban residence 388(74.8) 185(74.6) 153(75.0) 0.922
Current smoker 15(3.3) 14(5.6) 1(0.5) 0.006
Never consumed alcohol 286(63.3) 100(40.3) 186(91.2) <0.001
Known Hypertension 293(64.3) 174(70.2) 119(58.3) 0.010
Known Diabetes Mellitus 45(10.0) 20(8.1) 25(12.3) 0.157
Asthma 9(2.0) 3(1.2) 6(2.9) 0.311
COPD 16(3.5) 12(4.8) 4(2.0) 0.127
Arthritis 64(14.2) 10() 35(17.2) 0.105
Family History of Heart Disease 14(3.1%) 8(3.2) 6(2.9) 0.862
NYHA Class (n=308) 0.502
Class Il 79(17.5) 47(19.0) 32(15.7)

Class Ill 284(62.8) 150(60.5) 134(65.8)

Class IV 89(19.7) 51(20.4) 38(18.6)

BMI(kg/sqm) 23.945.7 24.0(5.1) 23.7(6.4) 0.470
% Obese 41(9.1) 21(10.7) 20(12.4) 0.428
Temperature (°C) (n=299) 36.4+0.8 36.4+0.7 36.4+0.80 0.801
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Resp. Rate (c/min) (n=395)
Pulse Rate (beats/min) (n=418)
SBP (mmHg) (n=424)

DBP (mmHg) (n=424)

PCV (%) (n=381)

WCC (n=377)

% Lymphocytes (n=303)
Serum Sodium (mmol/dl)
Serum Potassium(mmol/dl)
Total cholesterol (mg/dl)
Urea (mg/dl)

Creatinine (mg/dl)

Glucose (mg/dl)

Duration in hospital admission (days)
Anaemia (n=382)

Renal Dysfunction(n=366)

HIV positive (n=222)(%)

27.816.3
96.6118.3
137.5+31.8

87.3120.3

37.647.0
7.13+#3.73
35.8+12.8
135.2+10.0
3.61:0.74
171.0£70.5
44.0+39.6
1.45+2.15
112.8453.3
11.449.1
40(10.5)
174(47.5)

2.7

27.916.3
96.9£17.9
138.7+32.2

88.5+21.0

37.947.0
7.0+3.8
35.3+12.4
134.9+10.2
3.63+0.76
164.1472.2
48.3+44.4
1.67+2.56
112.2+46.6
10.8+0.78
18(8.8%)
97(48.0)

3.5

27.716.2
96.3118.7
136.2+31.4

85.9+19.4

37.247.1
7.2743.68
36.4£13.2
135.6+9.8
3.5840.72
188.6464.8
38.8432.1
1.19+1.46
113.4+61.0
6.48£0.52
22(12.4%)
77(47.0)

1.9

0.706

0.765

0.416

0.186

0.372

0.519

0.452

0.640

0.661

0.228

0.037

0.857

0.028

0.608

0.169

0.461

0.474

*data in bracket are percentages
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FIGURE 1A SYMPTOMS
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Figure 5.1. Symptoms and signs in the 452 subjects with acute HF
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5.3.2 Precipitating factors for acute heart failure

The common precipitating factors for HF in the cohort include infections especially chest infection
(n=284, 62.8%), uncontrolled hypertension (n=200, 44.2%) and arrhythmias especially atrial
fibrillation (n=123, 27.3%). Less common precipitants included anemia (n=33, 7.3%), excessive
physical activity (n=-25, 5.5%) and electrolyte imbalance (e.g. hyponatraemia and hypokalemia n=10,

2.2%). Of note, there was only one case of acute myocardial infarction (0.2%)

5.3.3 12 lead electrocardiography

A majority of subjects presented with an abnormal 12 lead EKG. Axis deviations (most commonly left
axis deviation) were determined in 76.1% of cases. Atrial enlargement or abnormality was recorded
in 69.7% of EKGs. EKG-defined LVH was observed in 82.8%, out of which 38.5% had EKG LVH with
strain pattern, 13.1 % had right ventricular hypertrophy, 28.7% had arrhythmias and atrial fibrillation

was also present in 52 (11.5%) subjects.

5.3.4 Echocardiography and etiology of HF

Figure 5.2 shows the etiological risk factors for HF in the cohort. Hypertensive heart disease, dilated
cardiomyopathy, cor-pulmonale (right heart disease), pericardial disease and rheumatic heart
disease were the common risk factors for HF in the cohort and these constituted 78.5%, 7.5%, 4.4%,
3.3% and 2.4% of cases, respectively. Pericardial diseases and right HF was more common in women,
while hypertensive HF and DCM was more common in men. Other causes of HF in the cohort
included peripartum cardiomyopathy (1.3%), endomyocardial fibrosis (EMF) (0.9%), thyroid heart
disease (0.7%), ischemic heart disease (0.4%) and adult congenital heart disease (0.4%). The

echocardiographic features of the subjects according to gender are shown in Table 5.2
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Figure 5.2. Etiology of HF in the 452 subjects
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Table 5.2 Echocardiographic variables of the cohort in men and women

Variable ALL(n=452) Men(n=248) Women(n=204) P-Value
Aortic root (cm) 3.0440.50 3.22+0.51 2.81+0.39 <0.001
Left atrium(cm) 4.80+0.66 5.00+1.43 4.54+1.05 0.157
IVSTd 1.32+0.37 1.38+0.40 1.25+0.36 0.001
PWTd 1.17+0.35 1.20+0.36 1.12+0.33 0.031
LVIDd 5.48+1.43 5.79+1.44 5.11+1.33 <0.001
LVIDs 4.51+1.40 4.82+1.42 4.14+1.29 <0.001
FS 18.5+9.0 17.618.74 19.5+9.12 0.039
EF 43.949.0 42.1+16.8 45.9+17.1 0.037
LVM 320.7+132.8 360.0+141.8 272.4+102.4 <0.001
Lvml 86.2+37.0 92.8+40.9 77.9+26.6 <0.001
RWT 0.44+0.15 0.4310.15 0.4610.15 0.189
E wave(m/sec) 0.82+0.29 0.7940.28 0.8610.31 0.031
A wave(m/sec) 0.52+0.15 0.49+0.22 0.56+0.28 0.017
E/A 2.04+0.40 2.10+1.48 1.97+1.28 0.460
IVRT 145.0459.7 117.1435.9 110.6432.8 0.174
DT 114.4434.7 142.6456.0 148.3164.4 0.397
LV Geometry

CH (%) 38.3 39.6 36.8 0.069
EH (%) 45.4 47.6 42.8 0.069
MR (%) 77.9 75.5 80.7 0.256
TR (%) 69.7 65.5 74.7 0.068
AR (%) 8.2 8.5 7.8 0.851
Syst HF (%) 66.4 71.2 60.6 0.028
Spontaneous Echoes 6.8 8.5 4.8 0.212
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Intramural Thrombi 0.8 1.0 0.6 0.670

IVSTd= Interventricular septal wall thickness in diastole, PWTd= Left ventricular posterior wall
thickness in diastole, LVIDd= left ventricular internal diameter in diastole, LVIDs= left ventricular
internal diameter in systole, FS= fractional shortening, EF= ejection fraction, LVM= left ventricular
mass, LVMI= left ventricular mass index, RWT= relative wall thickness, E =LV early filling velocity,
A=Left ventricular late filling velocity, IVRT= isovolumic relaxation time, DT= deceleration time of E
velocity, CH= concentric hypertrophy, EH= Eccentric hypertrophy, MR= mitral regurgitation, TR=

tricuspid regurgitation, AR= aortic regurgitation
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The aortic root diameter, LV septal wall thickness in diastole, posterior wall thickness, indices of LV
systolic function and left ventricular mass were significantly higher in men than in women. Men also
had significantly higher frequency of systolic HF than women (71.2% vs. 60.6%, p=0.028). Table 5.3
shows the echocardiographic characteristics of the cohort according to the etiological risk factor for
HF. LV wall thickness was higher in the hypertensive HF group while LV dilatation was found to be

greatest in the DCM group; which also had the highest frequency of LV systolic dysfunction

In terms of LV geometry, 93.5% of the cohort had abnormal LV geometry (concentric remodeling —

9.7%, concentric hypertrophy —38.3% and eccentric hypertrophy — 45.4%).
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Table 5.3. Echocardiographic characteristics according to etiological factor

ALL(452) HHF(n=355) CMO(n=38) CORPULMALE(n=26)  PERICARDIAL(n=15) RHD(n=11) OTHERS(n=7)

AO* 3.04£0.50 3.10£0.50 2.89£0.48 2.93+0.11 2.76:0.39 2.90£0.42 2.78+0.25
LA 4.80+2.66 4.90£2.99 4.80+1.18 4.26£1.15 3.87+0.96 4.71+1.06 4.2040.37
LAarea(cm?)  26.98.3 26.618.1 26.746.1 24.8+4.3 21.5+.4.2 33.5£12.0 27.1x14.6
IVSTd* 1.32+0.38 1.35+0.37 1.13+0.28 1.18+0.43 1.18+0.23 1.46+0.37 1.25¢0.25
PWTd 1.17+0.38 1.19+0.36 1.050.35 1.0440.16 0.96£0.18 1.21+0.30 1.10£0.34
LVIDd* 5.48+1.43 5.52+1.49 6.1940.75 4.59+1.28 4.14%0.70 5.72£0.94 4.6940.97
LVIDs* 4.51£1.40 4.57+1.43 5.3310.87 3.42+1.23 3.05:0.48 4.50+1.01 3.75+1.15
Fs* 18.5:9.0 17.9+8.70 14.3+8.20 26.5:9.0 21.8:9.2 25.946.0 21.4+10.5
EF* 43.8£17.0 42.9+16.5 35.4+16.2 58.6+14.6 50.3+16.5 58.6£10.5 49.0£19.8
LVM 320.7+132.8 338.4+133.6 297.5495.1 217.1+134.3 152.4+90.5 338.2193.1 204.6+57.5
LVMI 86.2437.0 90.4£37.7 79.9431.1 67.1+34.5 38.4+11.0 93.4424.2 59.2416.6
RWT 0.4410.15 0.450.15 0.35£0.14 0.49£0.15 0.4840.13 0.43£0.15 0.49£0.20
Systolic HF* 66.4 68.1 80.0 44.4 57.1 11.1 69.2

ME* 0.82+29 0.8240.29 0.86£0.21 0.7240.26 1.03+0.43 0.69£0.22 0.7310.28
MA 0.52£0.25 0.53%0.25 0.42£0.26 0.5740.25 0.64£0.23 0.35£0.15 0.61%0.23
E/A 2.04+1.40 2.04£1.45 2.50£1.10 1.64+1.10 1.58t0.89 2.49+1.49 1.38£0.81
DT 145.0£59.7 144.3+57.6 114.6+41.4 183.9464.6 184.9£91.0 154.0+36.2 146.376.8
IVRT 114.4+34.7 116.4+34.8 109.9+38.4 107.2429.1 89.048.7 92.047.0 113.1£26.9

AO= aortic root diameter, IVSTd= Interventricular septal wall thickness in diastole, PWTd= Left

ventricular posterior wall thickness in diastole, LVIDd= left ventricular internal diameter in diastole,

LVIDs= left ventricular internal diameter in systole, FS= fractional shortening, EF= ejection fraction,

LVM= left ventricular mass, LVMI= left ventricular mass index, RWT= relative wall thickness, E =LV

early filling velocity, A=Left ventricular late filling velocity,

IVRT= isovolumic relaxation time, DT=

deceleration time of E velocity, CH= concentric hypertrophy, EH= Eccentric hypertrophy, MR= mitral

regurgitation, TR= tricuspid regurgitation, AR= aortic regurgitation. *p<0.05 considered to be

statistically significant.
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5.3.5 Intra-hospital medications
On admission 431(95.4%), 419(92.7%), 383 (84.7%), and 338(74.7%) were placed on diuretics, ACE

inhibitors, angiotensin receptor blockers and digitalis respectively. Calcium channel blockers,
centrally acting anti-hypertensives beta-blockers, anticoagulants (heparin) and hypoglycemic agents
were prescribed for 78(17.3%), 54(12.0%), 42(9.4%), 292(64.7%) and 30(6.7%) subjects respectively.

At discharge, four hundred and forty eight individuals (99.1%) were prescribed ACE inhibitors, 398
(88.1%) of the subjects were prescribed a loop diuretic, 327(72.3%) on digoxin, 121(26.8%) on long
acting calcium channel blockers, 65 (14.4%) on hydrallazine and isosorbide dinitrate combination,
and 41(9.1%) on beta blockers. Ancillary medication which the patients had during the course of
admission were aspirin 197(43.6%), centrally acting antihypertensive 79(17.5%), , hypoglycemic

agents 49(10.8%), thiazide diuretic 32(7.1%), and amiodarone 10(2.2%)

5.3.6 Intra-hospital outcome

Seventeen subjects died during the course of admission. Causes of death were pump failure (7
cases), sudden death possibly due to arrhythmia (5 cases), pulmonary embolism (3 cases) and stroke
(2 cases). All the intra-hospital deaths occurred in those with de novo HF and mostly in women.
Those that died were younger (mean age 48.2 vs. 56.8 years, p=0.025). The majority (9 cases) were
either hypertensive (52.9%) or had dilated cardiomyopathy (29.4%) and were more likely to present
with systolic dysfunction (5 cases) and/or in NYHA Class Ill or 1V (15 cases).

The mean overall length of hospital stay was 10.8+6.1 days (range 2-61, median 9 days).

5.3.7 4.3.7.International Comparisons

Table 17 shows the comparison of our findings with that of other workers in SSA and other parts of
the world. The age of presentation ranges from 40 years in a study from Malawi to 57 years in

Cameroon.
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5.4 Discussion

This is the first detailed, comprehensive and prospective study of AHF in Abeokuta and in Southern
Nigeria. Our data shows that acute presentation of HF (predominantly de novo) constitutes just
fewer than 10% of all medical admissions in the city. In general cardiological related conditions are
responsible for just under one in five emergency medical admissions in Abeokuta only second to
infections/infestations that account for almost one in two cases. (Ogah et al., 2012a) These data
suggest that AHF in Abeokuta, Nigeria predominantly afflicts young and middle aged in prime of
their life and most present as de novo AHF. Clinically late presentation is common, with over 80%
presenting in NYHA class lll or IV. Over two-thirds of our cohorts had systolic HF with hypertensive
heart disease the most common risk factor for HF overall (almost four in five cases). Alternatively,
ischemic heart disease is relatively uncommon. Infections and uncontrolled hypertension are the
commonest precipitating factors with co-morbidities and secondary valvular dysfunction also
common. We also noted low utilization of disease modifying drugs such as beta blockers and
hydrallazine — isosorbide combination. Intra-hospital mortality rate was relatively low at just under
four percent.

Contrary to the situation in advanced countries of Europe, North America and Japan where HF is
essentially a problem of the elderly with a mean age at presentation of 72 years this was a relatively
young cohort. Our finding of lesser rate of HF in women is consistent with many previous reports.
Alternatively, there have been reports (notably South Africa and the East African countries of Kenya
and Uganda)of more women than men presenting with HF. (Stewart et al., 2008, Oyoo and Ogola,
1999, Kuule et al.,, 2009) Other aspects of this cohort (including precipitating factors, a
predominance of de novo cases and late, severe presentations) are similar to equivalent African
reports. The etiological pattern in our cohort is also consistent with findings in other parts of Nigeria
where hypertensive HF contributes to 52.7-62.6% of cases of HF (Ojji et al., 2009, Laabes et al., 2008,

Onwuchekwa and Asekomeh, 2009, Karaye and Sani, 2008).
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In a recent systematic review, we have shown that the pooled prevalence of hypertension increased
from 8.6 % (Cl= 13.7-16.3%) from the only study during the period from 1970-1979 to 22.5%
(Cl1=21.8-23.2%) from 2000 to 2011. Awareness, treatment and control of hypertension were
generally low ( 14.2-30%, 18.6-21% and 9% respectively) with attendant high burden of

hypertension related complications.(Ogah et al., 2012b)

Hypertension is also the predominant etiological factor for HF in adjacent Cameroon. (Damasceno et
al.) Alternatively, in East Africa (Kenya, Uganda) as well as the horn of Africa (Kuule et al., 2009)
cardiomyopathy is more common.

Generally two-thirds of HF patient have systolic dysfunction. This is in keeping with the findings of
our study and other workers (Table 5.4) Consistent with findings of EHFS Il and the Heart of Soweto
Study, valvular dysfunctions was also common. The use of ACEls and spironolactone is quite
comparable with findings in advanced countries. This however was not the case with beta blockers
and hydrallazine-isosorbide combination. This observation presents an opportunity for improvement
in care of HF patients in Abeokuta in particular and Nigeria in general. Previously reported intra-
hospital mortality rates from SSA are generally higher than our cohort; ranging from 4.3% to 9.2%
(Damasceno et al., 2012, Oyoo and Ogola, 1999, Kingue et al., 2005, Tantchou Tchoumi et al., 2011a)
compared to 3.8% to 6.7% (Adams et al., 2005a, Abraham et al., 2008, Nieminen et al., 2006a,
Tsuchihashi-Makaya et al., 2009) in high income countries. Length of hospital stay (mean 11 days)
was longer than that reported in in the THESUS-HF study (7 days (Damasceno et al.)) but shorter
than a Cameroon cohort (13 days (Tantchou Tchoumi et al.)).These are all longer than that is
reported in high income countries (4-7 days (Adams et al., 2005a)).

The younger age of presentation of HF patients in our cohort and in many parts of Africa may be
related to the etiology of HF. Rheumatic heart disease and cardiomyopathies are essentially
problems of the young and middle age. Also hypertension is known to occur early in Africans and
African Americans with greater adverse consequences. The gender differences reported from
different regions of SSA may be related to patient selection, sex differences in the burden of CV risk
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factors and regional variations. In areas with a predominance of rheumatic heart disease and
cardiomyopathy (especially peripartum cardiomyopathy), HF rates tends to be commoner in women
than in men. Healthcare seeking behaviors may also play an important role. It is more likely that the
breadwinner is taken to the hospital in Africa especially where there is no health insurance coverage
for the entire family. Some of the possible reasons of under-utilization of standard medications for
HF in our cohort may include poor awareness of these therapies in HF in the city, high cost, as well as
the late presentation and severity of HF in the subjects. Many physicians are still not comfortable
commencing beta blockers or the hydrallazine-isosorbide combination in severely ill HF patients and
this presents an opportunity for improved management and outcomes in Abeokuta and wider
Nigeria. In the EuroHF Registry, “the best survival was seen in hypertensive HF, as almost all the
patients were discharged alive” (Adams et al., 2005a)The fact that hypertension forms the bulk of
patients in our cohort may explain, therefore, the lower Intra-hospital mortality rate.. Our data also
affords us the opportunity of comparing our findings with similar study in the region of the country
reported 41years ago. It does appear that hypertension now plays an increasingly predominant role
in driving heart disease in southern Nigeria. Rheumatic heart disease appears to be less prominent.
Endomyocardial fibrosis is almost disappearing from the scene while pulmonary heart disease is

emerging as a prominent risk factor (Figure 5.3).
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Figure 5.3. Comparison of etiology of HF in present study with similar study in southern Nigeria in
the 70s

5.4.1 Study Limitations

This was a cross-sectional study with all the inherent limitations of this methodology. As this was a
tertiary cohort, those with milder forms of HF were likely to be under-represented. To overcome this
likelihood, all local health facilities were contacted study commencement requesting referral of all
HF cases to our clinic (the only centre with cardiologic services (including echocardiography). Cases
of ischemic heart disease may also be under-represented due to an increased likelihood of sudden
out-of-hospital death and the lack of coronary angiography (all documented cases were investigated
with coronary angiography elsewhere). We also did not collect data on the duration of hypertension
prior to onset of HF. Finally, we did not assess for nutritional deficiencies and malnutrition as a
possible factor for earlier development of heart failure in this population; although in a related study
in the country, Olubodun reported that HF patients were more likely to be thiamine deficient,

hypoalbuminemic and anemic.(Olubodun, 1992)
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5.4.2 Conclusions

In summary, these data suggest that AHF in Abeokuta, Nigeria predominantly affects younger
individuals of a working age. Overall, HF is more common in men and associated with severe
symptoms because of late presentation. Severe LV systolic dysfunction and abnormal LV remodeling
pattern is also common. Intra-hospital mortality was similar to findings in many parts of the world.
Hypertension has become the most common (and indeed preventable) antecedent in the region.
Because hypertension has been projected to rise by 89% in countries of SSA(Kearney et al., 2005)
especially Nigeria which is the most populous country in the region (compared to a projected 24%
increase in high income countries) between 2000 and 2025, efforts should be made in the area of
primordial and primary prevention as well as health promotion in order to combat the emerging

epidemic.
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Table 5.4. Comparison of present study with other HF studies in SSA and other parts of the world

Study No % Mea | Smoki | Hypertensi | Diabet | Obesi | Choleste | Anemi | CK | NYHA( [Mea |HH |[DC |VHD ([RH [IH |[LO [ M
wom | n ng on es ty rol a D N&IV) | nEF | F M X F D S *
en Age

Present 452 45.1 56.6 | 3.3 64.3 10 10.7 164.1 8.8 48 | 82.5 42 78. | 7.5 | 2.4 4.4 (04 |11 | 3.8

Study, 5

Nigeria

Stewart, 844 57 55 48 55 10 34 162.4* 10 25 | 34 45 33. [35. | 7.9 14. | 79 | NR | NR

South 3 3 3 ok

Africa(Stewa

rt et al,

2008)

THESUS_HFS( | 1006 | 50.7 52 9.8 55.5 11.1 16.3 157.6 15.2 7.7 | 34.6 395 (45, | 18. 143 |[NR | 7.7 |7 4.2

Damasceno 4 8

et al,, 2012)

Laabes, 102 68.6 448 | 5.9 44.1 6.9 25.5 NR NR NR | 93.1 NR 44, | 21. | 225 |NR |1 NR [ NR

Nigeria(Laab 1 6

es et al,

2008)

Oijji, 315 49.1 50.6 | NR NR NR NR NR NR NR | NR NR 62. | 13. | 7.4 1.8 | NR | NR | NR

Nigeria(Ojji 6 8

et al., 2009)

Oyoo, 91 51.6 NR NR NR NR NR NR NR | 374 NR 13. | 25. | 32 NR | 2.2 | NR | NR

Kenya(Oyoo
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and Ogola, 2 2

1999)

Kingue, 167 40.7 57 NR NR NR NR NR NR NR | NR NR 54, | 26. | 24.6 | NR | 2.4 | NR | NR
Cameroon(Ki 5 3

ngue et al.,

2005)

Soliman, 3908 | 39.9 58.9 | NR NR NR NR NR NR NR | NR NR 24 | 19 34 NR | 0.0 | NR | NR
Malawi(Soli 8

man and

Juma, 2008)

Habte, 781 47.6 435 | NR NR NR NR NR NR NR | NR NR 24. |1 20. | 32.8 | 3.8 |12 NR | NR
Ethiopia(Hab 2 2

te et al,

2010)

Amoah,Ghan | 572 NR 42 NR NR NR NR NR NR NR | NR NR 21. | 16. | 20.1 | NR |10 | NR | NR
a(Amoah and 3 6

Kallen, 2000)

Onwuchekw | 423 | 42.8 54 NR NR NR NR NR NR NR | NR NR 56. | 12. | 4.3 2.1 | 0.2 | NR | NR
a, 3 3

Nigeria(Onw

uchekwa and

Asekomeh,

2009)

Kuule, 157 66.2 45 NR NR NR NR NR 64.3 NR | 96.8 NR 25. | 27. | 282 | NR [1.9 | NR | NR
Uganda(Kuul
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e et al,
2009)

Ogah ,
NigeriA(Ogah
et al., 2008)

1441

48.4

54

NR

NR

NR

NR

NR

NR

NR

NR

NR

56.

3.7

1.6

0.6

NR

NR

TantChou,
Cameroon(T
antchou
Tchoumi et
al., 2011a)

462

42.9

42.5

NR

NR

NR

NR

NR

NR

NR

51

NR

15

32

35

NR

13

9.2

Karaye,
Nigeria(Kara
ye and Sani,
2008)

79

44.3

46.9

NR

NR

NR

NR

NR

NR

NR

NR

NR

57

24

12.7

2.5

7.6

NR

NR

EuroHeart
failure(Niemi
nen et al,
2006a)

3580

38.7

69.9

NR

62.5

32.8

NR

NR

14.7

16.

NR

38

11.

19.

3.2

53.

6.7

ADHERE,
USA(Adams
et al., 2005a)

105,
388

52

724

NR

73

44

NR

NR

NR

30

76

344

4.3

OPTIMIZE,
USA(Fonaro
w et al,

4861

52

73

NR

NR

NR

NR

NR

NR

NR

NR

39

3.8
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2007b)

ADHERE,IND

ONESIA(Sisw
anto et al,
2010)

1687

64.5

60

74

54.8

31.2

NR

NR

NR

NR

NR

37.9

54.

NR

NR

NR

23.

7.1

6.7

JCARE-CARD,
JAPAN(Tsuch
ihashi-
Makaya et
al., 2009)

2675

40.3

71

37.7

52.9

29.9

NR

24.8

20.8

11.

87.5

42.2

24.

21.

15.7

NR

32

NR

NR

*M= mortality, **NR=Not reported, EF= ejection fraction, NYHA= New York Heart Association, CKD= Chronic Kidney Disease, HHF= Hypertensive Heart
Failure, DCM= Dilated Cardiomyopathy, VHDX= Valvualr Heart Disease, RHF= Right heart failure, IHD= Ischemic Heart Disease, LOS =Length of Stay in

Hospital, M= Miscellaneous
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In chapters five and six we sought for the first time to determine the short and medium term outcome

of acute heart failure in the city.

The group of subjects who were presenting with acute HF for the first time (Denovo acute HF) was
followed up for six months. The mean length of hospital stay was 10.5days. There were 23 deaths while
20 subjects were lost to follow-up. At one month, 4.2% of the subjects had died. This increased to 7.5%

at the end of six months. 13.9% of the subjects were readmitted at 6months.

Hypertensive HF patients had the best survival rates while those with pericardial diseases had the
highest early mortality. Mortality was associated with female gender, being single, lower blood
pressure, higher heart and respiratory rates and higher body temperature. Anaemia, higher creatinine
levels, higher while cell count, left atrial diameter, higher NYHA class and valvular dysfunction were also

associated with higher mortality.

We also sought to explore the predictors of rehospitalization in patients admitted with denovo acute HF.
We observed that about 1.53% and 12.2% of this category of HF subjects were readmitted at 30days and
6-months respectively. Factors associated with rehospitalization, include presence of atrial fibrillation,
valvular dysfunction, renal dysfunction, age 260yrs female gender and body mass index. After adjusting
for possible confounders, only female sex and BMI <19kg/m? were the independent predictors of

rehospitalization during the 6month follow-up period.

A detailed study of the commonest aetiological risk factor- Hypertensive heart failure was also carried

out and reported (Chapter 7).
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Abstract

Background

Compared to other regions of the world, there is paucity of data on the short-term outcome of acute
heart failure (AHF) in Africa’s most populous country - Nigeria. We examined six-month outcome
(including case-fatality) in patients admitted with HF to a tertiary hospital in Abeokuta, Nigeria.

Methods and Results

A standardized clinical registry captured data on 309 consecutive subjects hospitalized with AHF. These
were followed up for at least 180 days (mean follow up period was 205 days). There were 285 subjects
with de novo AHF and 24 individuals with decompensated or acute-on-chronic HF. The former were
analysed for short-term outcome. Of the 285 individuals with de novo AHF, there were 150 men (52.6%)
and 135 women. Mean overall body mass index was 24.0+5.3 kg/m? (24.1+5.0 and 23.7+5.5kg/m?for
men and women, respectively). Mean systolic and diastolic blood pressure were 136.6+30.0 and
87.2119.1mmHg in men and women, respectively. Women were less likely than men to have formal

education (26.0 versus 43.7%), and more likely than men to have never smoked (96.3% vs. 68.7%).

They were also less likely to present with hypertension (77.0% versus 85.3%), diabetes mellitus (12.6
versus 16.7%) and report a family history of heart disease (9.1 versus 12.5%). Most subjects presented in

NHYA class Il (75.4%).

Mean LoS was 10.5 5.9 days. Intra-hospital mortality was 4.2% overall and 4.0% and 5.2% for men and
women respectively. Mean follow up was 205 days. Case fatality at 30-days was 4.2% (95%Cl, 2.4-7.3%)
for the whole cohort comprising 3.9% (95%Cl, 1.7-8.5%) in men and 4.5% (95%Cl 2.1-9.3%) in women. At
180-days, case-fatality was 7.3% (95%Cl, 4.7-11.2%) comprising 7.1% (95%Cl, 3.8-12.7%) in men and

7.5% (95%Cl 3.9-14.0%) for women. Patients with pericardial diseases had the highest early mortality
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which thereafter stabilized. At 180 days, 20.0% of the subjects were re-hospitalised at least once
(20.7%for women and 19.3% for men).

Mortality was related to some socio-demographic and clinical characteristics.

Conclusions

The characteristic of HF population in Nigeria is different from similar populations in high income
countries. Our patients were younger and have non-ischemic etiological risk factors for HF especially
hypertensive heart disease. Mortality is also similar with many of the same clinical correlates of

outcomes.
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6.1 Introduction

Heart failure (HF) , has emerged as a global epidemic in at risk populations, including those living in high
income countries and, as recently described, in low-to-middle income regions of the world such as sub-
Saharan Africa.(Damasceno et al., 2012, Al Suwaidi et al., 2012, Santhanakrishnan et al., 2013) Whilst
there are well-established HF registries to capture both the characteristics and health outcomes among
those hospitalized with acute heart failure (AHF) in Europe(Oliva et al., 2012, Nieminen et al., 2006a),
North America(Adams et al., 2005a, Fonarow et al., 2007b) and the Asia-Pacific Region(Sato et al., 2013,
Tsutsui et al., 2006b, Santhanakrishnan et al., 2013) there are few reports from sub-Saharan Africa. This
includes Nigeria (the most populous country in the region), where HF has emerged as a potentially large
public health problem.(Damasceno et al., 2012) Although there have been many therapeutic gains in the
management of chronic HF(Scott and Jackson, 2013) leading to improved overall survival rates(Scalvini
and Giordano, 2013), there has been very little parallel success (pending further evaluation of the
recently reported RELAX Trial(Teerlink et al., 2013)) in respect to AHF. This is particularly important
when one considers the high proportion of patients who still require hospitalization for acute HF and

associated high levels of in-patient case-fatality and poor short-to-medium term health outcomes.

6.1.1 Study aims

Given the paucity of data describing health outcomes in unselected patients hospitalized with AHF in
Nigeria (and indeed wider Sub-Saharan Africa), we examined short (30 day) to medium-term outcomes
(180 days) in consecutive patients recruited into the Abeokuta HF registry over a period of 6 months.
Standardized data collected via the registry were used to both describe the baseline characteristics of

the cohort and identify correlates of mortality during 6 month follow-up.
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6.2 Materials and methods

The Abeokuta HF registry is a prospective observational study which consecutively recruited all patients
admitted for HF from January 1, 2009 to December 31, 2010. Subjects were enrolled if they were
admitted for new onset HF (de novo HF) or worsening of chronic HF (decompensated HF). The main
objective of the registry was to characterize the current profile of HF in the community. It was also
aimed at determining the mode of care as well as intra-hospital and six months outcomes. Clinical
information relating to the socio-demography, medical history, signs and symptoms, medications,
results of laboratory investigations including 12 lead ECG and echocardiography were collected. A
uniform and standardized case report form was used for data collection. Home addresses and telephone

contacts of the subjects as well as their next of next of kin were also collected for study follow-up.

6.2.1 Clinical assessment

Subjects were weighed without shoes and in light clothing using a standard beam balance.
Anthropometric plane was used for height measurement to the nearest centre. Body mass index (BMI)
was calculated using standard formula. Blood pressure (BP) measurements were done according to
international guideline(1999b) with the use of mercury sphygmomanometer (Accousson, London). We
defined anaemia as haemoglobin concentration of less than 10g/dl. The modification of diet in renal
disease (MDRD) formula (Levey et al., 1999) was used for the estimation of glomerular filtration rate
(eGFR); an eGFR value of < 60ml/min/1.73m? was the criteria used for defining moderate to severe renal

dysfunction.(Stewart et al., 2008)

6.2.2 Diagnosis of HF

A clinical diagnosis of HF was made by the attending Cardiologist based on the Framingham
criteria.(McKee et al., 1971) Using recently updated guidelines of the European Society of Cardiology
(Dickstein et al., 2008), subjects were categorized into de novo presentation as well as recurrent

presentation of typically decompensated HF (i.e. acute-on-chronic HF).
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6.2.3 12 lead ECG and Echocardiography
Standard 12-lead resting ECG were recorded for each patient using a Schiller ECG machine (Schiller AG,

Switzerland). All ECGs were performed at rest by trained nurses/technicians and analysed by a reviewer
who was blinded to the clinical data of the patients. Echocardiography was performed on the subjects
with the use of an Aloka SSD — 4000 echocardiography (Aloka Co. Ltd, Tokyo, Japan). Standard views and
2D-guided M-mode measurements were obtained according to international guidelines. Aortic root and
left atrial diameter, LV internal dimensions and wall thicknesses were obtained according to ASE criteria.
Measurements were obtained in up to three cycles and averaged. One experienced Cardiologist (OSO)
performed all the procedures. The intra-observer concordance correlation coefficient and measurement
errors from our laboratory have been reported previously.(Ogah et al., 2006a) The formula of Devereux
and Recheck was used for LV mass calculation.(Devereux and Reichek, 1977a) Increased relation wall
thickness (RWT) was defined as RWT >0.43.(Roman et al., 1995) The different patterns of LV remodelling
were defined according to international guideline.(Ganau et al., 1992) Impaired LV systolic function was
defined as left ventricular ejection fraction (LVEF) of <50%. Transmitral flow velocities, deceleration time
and isovolumic relation time were obtained using standard methods.(Nishimura and Tajik, 1997) Tissue

Doppler Imaging (TDI) was applied only to identify true pseudo normalized filling pattern.

6.2.4 Follow-Up

The study cohort was prospectively followed up for 6 months post index hospitalisation. The subjects
were contacted through clinic visit or telephone calls at one, three and six months. Information obtained
during follow-up included their wellbeing, prescribed pharmacotherapy, history of re-hospitalization and
deaths (from next of kin). In addition to patient or relation’s telephone interviews, where necessary

referring physicians were contacted for additional information.
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6.2.5 Health outcomes

The following health outcomes were documented - 1) length of initial hospital stay (LoS) in days, 2)
survival status on discharge (dead or alive), 3) short-term case-fatality (30 days), 4) medium-term case-
fatality (180 days), 5) re-hospitalization status (180 days) and 6) event-free survival from readmission or

death.

6.2.6 Ethical consideration

The study was reviewed and approved by the institution’s ethics review board. All the subjects gave
informed consent and the study was carried out in accordance with the declaration of Helsinki.(Rits,

1964)

6.2.7 Statistical Methods

Continuous variable are presented as mean and standard deviations (SDs) or medians with their 25™ and
75™ percentiles when the distribution of the data does not follow Gaussian distribution. Categorical
variables are displayed as frequencies and proportions. Group comparison was done with the student’s
t-test and Chi square statistics was used for comparison of categorical variables. Survival function
estimates was performed using the Kaplan-Meier method and the difference were tested using log-rank
test. The follow up was censored at 6 months post admission. Subjects who died within the period of six
months constituted the event of interest for purpose of survival analysis while those still alive or lost to
follow up were treated as censored. In the survival analysis, censoring meant that the outcome of
interest has not been observed. All demographic and clinical profiling variables (see Tables 1 and 2) were
examined, on a univariate basis, as potential correlates of death during 180 day follow-up in those who
survived the index hospitalisation. Given the small number of fatalities overall, multivariate analyses
were not performed. Where appropriate, results are expressed as odds ratio (OR) with their 95%

Confidence Intervals (95% Cl). Data was entered into EpiData software (The EpiData Association, att.
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Jens Lauritsen, Enghavevej 34, DK5230 Odense M, Denmark) was used for data entry while SPSS version

15 ( and Stata version 11.1 ) was used for data cleaning and analysis.
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6.3 Results

Three hundred and nine (309) subjects were followed up for 6-months after discharge from the index
hospital admission.Figure 6.1 is a flow chart showing the recruitment and main outcome of the
subjects. The cohort comprised 285 (92%) de novo cases of AHF and 24 cases of decompensated HF
(acute-on chronic HF). The later were excluded in the final analysis.

Two hundred and forty two patients with de novo AHF were known to be alive after 6-months, 23 were
known to have died while the remaining twenty were lost to follow-up. Those lost to follow up did not
come for follow up after the first admission, they or their relations did not have telephone contacts or

they gave addresses that were difficult to assess.
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Figure 6.1. Flow chart showing the recruitment of the subjects
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6.3.1 Clinical and demographic profile of the subjects

Table 6.1 summarises the clinical and demographic profile of the study cohort. Overall, there were 150
men (52.6%) and 135 (47.4%) were women. The mean age for the cohort was 56.3+15.6 years
(57.0+13.6 and 55.4+17.6 years for men and women respectively.) Just fewer than 50% of subjects were
aged 260 years, one third did not have any form of formal education while two thirds were married. A
small minority were unemployed and three quarters were urban residents. Mean overall BMI was
24.0%5.3 kg/m? (24.1+ 5.0 and 23.7+ 5.5kg/m? for men and women respectively) and mean systolic and
diastolic BPs were 136.6+30.0 and 87.2+19.1 mmHg, respectively.

Women were less likely than men to have formal education (26.0 versus 43.7%), and have a
current/past history of smoking (68.7 versus 96.3%). They were also less likely to present with
hypertension (77.0% versus 85.3%), diabetes mellitus (12.6 versus 16.7%) and report a family history of
heart disease (9.1 versus 12.5%).

On the other hand, men were more likely to present with hypertension (85.3 versus 77.0%) and chronic
obstructive pulmonary disease (7.3 versus 6.7%) but less likely to be suffering from chronic
osteoarthritis (21.3 versus 32.6%). Most subjects were in NHYA class Il (75.4%) on presentation; the

majority being in either NYHA class Ill or IV (91.5%).
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Table 6.1. Demographic and clinical profile Characteristics of the cohort

Variable All(n=285) Men(n=150) Women(n=135)
Sociodemographic variables

Age (years) 60.0+13.2 57.0(13.6) 55.6(17.3)
Age >60yrs 46.3% 48.7% 43.7%

No education 98(34.4) 39(26.0) 59(43.7)
% Married 156(67.8) 92(73.0) 64(61.0)
Unemployed 7(2.5) 1(6.7) 6(4.4)
Urban residence 216(75.8) 113(75.3) 103(76.5)
Risk factors and co-morbidities

Never smoked cigarette 233(81.8) 103(68.7) 103(96.3)
Current alcohol use 17(6.0) 14(9.3) 3(2.2)
Diabetes mellitus 37(13.0) 19(12.7) 18(13.3)
Hypertension 232(81.4) 128(85.3) 134(77)
COPD 20(7.0) 11(7.3) 9(6.7)
Arthritis 76(26.7) 32(21.3) 44(32.6)
Family history of Heart Disease 25(8.8) 9(6.0) 16(11.9)
Clinical/Laboratory parameters

NYHA Class

Class Il 24(8.4) 16(10.7) 8(5.9)
Class llI 215(75.4) 107(71.3) 108(80.0)
Class IV 46(16.1) 27(18.0) 19(14.1)
Cough 254(89.1) 129(86.0) 125(92.6)
Dyspnoea 275(96.5) 145(96.7) 130(96.3)
Orthopnoea 234(82.1) 123(82.0) 111(82.2)
PND 244(85.6) 129(86.0) 115(85.2)
Leg oedema 228(80.0) 121(80.7) 107(79.3)
Palpitation 148(52.1) 77(51.7) 71(52.6)
Basal crepitation 239(83.9) 129(86.0) 110(81.5)
Elevated JVP 229(80.4) 124(82.7) 105(77.8)
Third heart sound 207(72.6) 111(74.0) 96(71.1)
Tender hepatomegaly 204(71.6) 99(66.0) 105(77.8)
Body weight (kg) 66.9+15.4 66.9(13.9) 61.1(14.5)
Height (cm) 162.8+8.1 166.7(7.5) 160.3(6.1)
BMI(kg/m?) 25.245.7 24.1(5.0) 23.7(5.5)
Systolic BP(mmHg) 131.9+25.1 137.9(30.0) 133.3(27.9)
Diastolic BP(mmHg) 85.4+15.9 89.0(19.6) 85.3(17.1)
Pulse pressure(mmHg) 46.5+15.7 49.0(19.0) 47.7(16.6)
Temperature (°C) 36.3+0.6 36.4+0.8 36.4+0.8
Respiratory rate (c/min) 30.2+6.5 28.5+6.4 27.916.7
Pulse rate (bpm) 95.9+16.7 96.2+18.2 96.3+
Packed cell volume (%) 35.9+7.8 37.5+7.2 36.8+7.7
Total white cell count () 6.412.9 7.313.7 7.4+3.8

% Lymphocytes 37.9+11.1 36.7+12.7 36.1+12.9

150



Serum Sodium (mmol/I)
Serum potassium(mmol/l)
Total Cholesterol(mg/dl)
Serum Glucose(mg/dl)
Serum Urea(mg/dl)*
Serum Creatinine(mg/dl)*

136.5+6.4
3.710.8
162.5+53.3
111.7+53.2
38.5%£30.0
1.8+0.4

135.946.7
3.710.8
157.7+84.0
115.6+50.6
50.5+51.4
1.7+2.5

136.3+6.1
3.6+0.8
181.2+64.6
114.0+58.5
36.1+29.7
1.2+1.4
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Table 6.2 shows the laboratory profile, aetiological risk factors and discharge medications.

Serum urea and creatinine were significantly higher in men compared to women. Except for peripartum
cardiomyopathy (PPCM), the aetiological risk factors were similar in men and women. Hypertensive
heart disease was responsible for the majority (75.8%) of cases of HF. Other causes (all <10% of cases)
included dilated cardiomyopathy, cor-pulmonale, pericardial disease and rheumatic heart disease; with
PPCMO, thyroid heart disease, coronary artery disease and endomyocardial fibrosis being responsible
for a minority of cases. Discharge medications were similar in men and women except for beta blockers
which were more commonly prescribed more in men.

Table 6.3 depicts the 12-lead ECG and echocardiographic parameters according to gender.

Men had higher mean absolute QT intervals, left atrial area, left ventricular internal dimensions as well

as absolute and indexed LV mass.
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Table 6.2. Aetiology of HF and discharge medications in the 285 subjects

Variable All Men Women
Aetiology of HF (n/%)

Hypertension 216(75.8) 119(79.3) 97(71.9)
Dilated Cardiomyopathy 24(8.4) 16(10.7) 8(5.9)
Cor pulmonale 16(5.6) 9(6.0) 7(5.2)
Pericardial Diseases 9(3.2) 1.(0.7) 8(5.9)
Rheumatic Heart Disease 7(2.5) 4(2.7) 3(2.2)
Peripartum Cardiomyopathy 6(2.1) 0(0.0) 6(4.4)
Thyroid Heart Disease 3(1.1) 0(0.6) 3(2.2)
Ischemic Heart Disease 1(0.4) 1(0.7) 0(0.0)
Adult Congenital Heart Disease 1(0.4) 0(0.0) 1(0.7)
Endomyocardial Fibrosis 2(6.7) 0(0.0) 2(0.7)
Type of Heart Failure

Systolic Heart Failure (%) 66.4 71.4 60.9
Heart Failure with normal EF (%) 33.6 28.6 39.1
Medications (n/%)

Loop diuretics 249(87.4) 132(88.0) 117(86.7)
Digoxin 219(76.8) 114(76.0) 105(77.8)
ACEI/ARBs 281(98.6) 148(98.7) 133(98.5)
Beta-blockers 56(19.6) 35(23.3) 21(15.6)
Spironolactone 247(86.7) 133(87.3) 116(85.9)
Hydrallazine/lsosorbide 33(11.7) 19(12.9) 14(10.4)
Amiodarone 5(1.8) 4(2.7) 1(0.7)
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Table 6.3. 12-lead ECG and echocardiographic profile according to gender

Variable All(n=285) Men(n=150) Women (n=135)
Ventricular rate (beats/min) 96.3+22.5 94.3+17.3 101.3+21.8
QRS duration (ms) 116.0+26.2 117.1+£24.5 107.8+41.1
QT Interval (ms) 350.71£30.6 374.31£35.0 348.8+45.5
Corrected QT(ms) 442.0+20.9 462.2+38.2 447.6136.2
Atrial fibrillation (%) 13.3 16.7 9.6

Aortic root diameter(cm) 3.240.6 3.26+0.58 2.84+0.38
Left atrial diameter(cm) 5.9+0.8 4.75+0.89 4.50+0.85
Left atrial area (cm?) 30.15+9.91 28.849.0 24.746.3
IVERSUSD(cm) 1.18+0.28 1.33+0.39 1.23+0.32
LVPWd(cm) 1.38+0.35 1.19+0.39 1.10+0.35
LVIDd(cm) 5.52+0.97 5.81+1.61 5.16+1.45
LVISs(cm) 4.51+1.57 4.80+1.63 4.16+1.43
Fractional shortening (%) 14.5+2.97 17.77+13.10 19.80+12.21
Ejection fraction (%) 36.8+6.53 40.57+23.61 45.12420.11
E-wave (m/s) 0.70+0.24 0.82+0.28 0.84+0.32
A-wave (%) 0.41+0.17 0.49+0.23 0.56+0.28
E/A ratio 2.11+1.55 2.14+1.47 1.90+1.25
DT(ms) 145.8+59.2 144.2+58.3 147.9+60.5
IVRT(ms) 111.0+34.3 114.9+35.8 106.1+32.1
LV Mass (absolute) 449.0+217.5 561.71106.6 233.01£54.24
LV Mass (indexed) 274.1£117.5 336.4146.6 160.9+16.1
Mitral Regurgitation (%) 19.6 18.7 20.7
Tricuspid regurgitation (%) 15.1 12.7 17.8
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6.3.2 Intra-hospital and follow up outcomes

Mean LoS was 10.5 +5.9 days, with women having slightly longer hospitalisations than men (10.0+6.3
and 11.0+5.4 days). Intra-hospital mortality was 4.2% overall and 4.0% and 5.2% for men and women
respectively. Mean follow up was 205 days. Case fatality at 30-days was 4.2% (95%Cl, 2.4-7.3%) for the
whole cohort comprising 3.9% (95%Cl, 1.7-8.5%) in men and 4.5% (95%Cl 2.1-9.3%) in women. At 180-
days, case-fatality was 7.3% (95%Cl, 4.7-11.2%) comprising 7.1% (95%Cl, 3.8-12.7%) in men and 7.5%
(95%CI 3.9-14.0%) for women. Patients with pericardial diseases had the highest early mortality which
thereafter stabilized. Those diagnosed with hypertensive HF subjects had the best survival profiles
(Figure 6.2, Figure 6.3). At 180 days, 20.0% of the subjects were re-hospitalised at least once (20.7% for
women and 19.3% for men).

Characteristics of subjects that died

Table 6.4 shows the univariate correlates of survival in the cohort. Increased likelihood of case fatality
was associated with NYHA classes Ill and IV, higher total white cell count, renal impairment, higher E/A
ratio, larger LA diameter or area and presence of tricuspid regurgitation.

Higher systolic blood pressure was associated with better prognosis.
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Table 6.4. Clinical and demographic predictors of outcome on univariate analysis (6 months survival)

Variable All (n=285) Alive(258) Dead(23) OR 95% CI P-VALUE
Age (years) 57.3+15.4 57.4+14.0 57.2+19.1 0.99 0.96-1.01 0.324
Female gender(%) 52.6% 54.5% 50% 1.14 0.48-2.70 0.764
No education(%) 33.3% 32.8% 30.0% 0.77 0.26-2.28 0.635
Not married (single)(%) 67.8% 69.6% 52.9% 1.51 0.56-4.07 0.417
Body mass index 24.0+5.4 23.7+4.9 23.413.6 0.97 0.87-1.08 0.580
Non-smoker(%) 81.8 82.3% 85.0% 1.51 0.43-5.34 0.521
Alcohol use(%) 6.0% 5.6% 5.0% 0.79 0.32-1.95 0.609
Presence of Diabetes(%) 13.0% 13.1% 10.0% 0.65 0.14-2.92 0.574
Temperature(oC) 36.4+0.8 36.4+0.9 36.4+0.7 1.31 0.65-2.62 0.449
Respiratory rate(cpm) 28.316.2 28.016.6 29.215.3 1.02 0.96-1.08 0.639
Heart rate (bpm) 95.5+17.1 95.0+17.4 100.5+15.9 1.00 0.97-1.03 0.846
Systolic blood pressure(mmHg) 136.1+29.4 137.3+27.7 122.5+20.0 0.98 0.96-6.99 0.017
Diastolic blood pressure(mmHg) 87.1+29.4 88.6+18.7 80.0+13.4 0.98 0.95-1.00 0.085
Pulse pressure>30mmHg 3.3% 2.1% 5.0% 0.42 0.16-1.10 0.078
NYHA (11l & IV)(%) 91.5 90.4 95.0 4.03 1.53-10.65 0.005
Serum Sodium (mmol/I) 136.9+4.6 136.0+6.4 137.247.4 1.03 0.96-1.11 0.428
Serum Potassium(mmol/I) 3.70.5 3.610.7 4.0+1.0 1.64 0.72-3.75 0.243
Blood glucose (mg/dl) 112.3456.0 117.0458.5 111.8458.5 1.00 0.99-1.01 0.501
Packed cell volume (%) 41.0£7.6 37.617.0 32.2+8.4 0.92 0.86-0.97 0.004
Total white cell count 6.813.1 6.913.4 9.245.1 1.13 1.02-1.25 0.024
% Lymphocytes 42.9+4.1 36.7+12.3 37.5+16.7 1.02 0.98-1.06 0.432
Serum Creatinine(mg/dl) 0.840.3 1.2+1.0 2.142.5 1.38 1.04-1.83 0.024
QRS duration (ms) 107.1+9.4 110.3+£29.5 110.9432.2 1.01 0.99-1.03 0.171
Corrected QT (ms) 439.4+40.9 449.3+34.4 457.3+34.6 1.01 0.99-1.04 0.173
Atrial fibrillation(%) 13.3% 14.6% 20.0% 1.14 0.36-3.55 0.827
E/A ratio 2.2+1.0 2.141.3 2.7+1.6 1.40 0.99-1.97 0.060
Left atrial area(cm?) 26.2+6.7 26.817.5 34.2+12.1 1.11 1.01-1.21 0.025
Left atrial diameter (cm) 4.8+0.9 4.6+0.9 5.0+1.1 1.56 0.94-2.60 0.084
LVID(cm) 5.47£1.55 5.6%£1.5 5.7£1.2 1.11 0.74-1.67 0.614
HF with systolic dysfunction 66.4% 67.5% 70.6% 0.66 0.27-1.59 0.356
MR(Yes)(%) 19.6% 20.2% 25.0% 1.34 0.50-3.60 0.562
TR(Yes)(%) 15.1% 13.1% 35.0% 2.64 1.00-6.95 0.050

160




6.4 Discussion

Our data is the first detailed study of clinical profile and short-term outcome of HF in southern
Nigeria. The key findings from the study are that HF in our community is a problem of young and
middle aged individuals who are in the prime of their lives. Majority presented with de novo AHF
and hypertensive heart disease and other non-ischaemic aetiology contributing over 90% of the
cases. The use of some disease modifying agents such as beta blockers and nitrate therapy is low
although ACE inhibitors or ARBs and aldosterone antagonists are used very frequently. The mortality
rates in the short to medium term are relatively low and higher in women than in men but this was
not statistically significant. We also noted that socio-demographic and clinical variables are related

to mortality.

Our finding of the relative young age at presentation of AHF is similar to reports from many parts of
Africa. AHF patients in the continent are about 20 years younger than similar patients in high income
countries with a mean age ranging from 40 to 57 years.(Soliman and Juma, 2008, Dzudie et al., 2008)
The high frequency of de novo cases is higher than the values in registries in Europe and America
which ranges from 24% in the ADHERE registry(Adams et al., 2005a) to 44% in the Italian HF
registry.(Tavazzi et al., 2006) A high frequency of de novo HF has been reported from Japan in the
ATTEND registry (63%)(Sato et al., 2010) and (64.7%) in the Acute Heart Failure Database (AHEAD)
registry. Randomized controlled trails have shown that ACEIs(1987), ARB(McMurray et al., 2003),
and beta-blocker(1999a) can improve survival in patients with HF. Furthermore, the African-
American Heart Failure trial has shown the efficacy of hydrallazine-isosorbide combination in the
treatment of HF in blacks.(Taylor et al., 2004)

The high rate of use of diuretics, ACEI/ARBs and aldosterone antagonists is similar to findings in
many parts of the world. On the other hand the rate of use of beta-blockers falls short of the
findings from Europe and America.(Fonarow et al., 2007b) (Cowie et al., 1999, Okin et al., 1996,
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Adams et al., 2005a) One of the important findings is the comparable or even lower short-term
mortality rate of HF in our cohort compared to findings in the advanced countries. Mortality rates
were 4.2% (95%Cl, and 7.3(95%Cl; 14.7-11.2%) at 30 days and 180 days respectively. In our study
demographic and clinical variables were also noted to affect short term out-come although many of
the variables did not reach statistical significance probably because of the short term follow-up and
few fatalities recorded. Unlike finding in advanced countries (Adams et al., 2008, Okin et al., 1996),
we noted that age was not associated with poorer outcome in our cohorts. Our finding of better
prognosis in obese individuals is similar to the findings of other workers (Cowie et al., 1999, Okin et
al., 1996). In the Framingham study, high BMI was associated with better prognosis (HR for mortality
per 1SD: 0.88, 95CI =0.75-1.04 for men and 0.86, 95%Cl= 0.72-1.03 for women) This is also
consistent with the “obesity paradox” in HF.(Arena and Lavie, 2010, Ballo et al., 2013, Komukai et al.,
2012) Underweight in HF patients may be indicative of cardiac cachexia and progression of HF and
poor prognosis. Lower BP or pulse pressure was associated with poorer outcome. This may reflect
advanced HF and decreased stroke volume. This has been noted by previous workers (Senni et al.,
2013, Adams et al., 2008). It is now well known that impaired renal function is an independent risk
factor for all-cause mortality in HF (Damman et al., 2009, Ghali et al., 2009, Hillege et al., 2006). This
is also same in this study. Patients with renal impairment often develop cardio-renal syndrome
which is caused by low cardiac output. These patients often develop multiple alterations at the
vascular level leading to endothelial dysfunction, coagulation abnormalities, insulin resistance,
hyperhomocystinemia and activation of the sympathetic nervous system as well as the renin-
angiotensin and aldosterone system. They are prone to unstable HF and susceptible to high
catecholamine levels. Furthermore HF patients with renal dysfunction are also less likely to receive
proven medications for HF. Lower serum sodium or potassium was associated with better prognosis
in this study. This is contrary to most reports from the Western world, although in a Polish study,
Biegus et al (Fonarow et al., 2007b) had showed that lower serum potassium was associated with

better outcome. This may be related to better response to diuretics in the survivors leading to the
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electrolyte derangement. It may also be speculated that sodium may play a lesser role in the
pathophysiology of HF in our setting. Hypertension may be associated with relatively less neuro-
hormonal activation than ischemic heart disease which is the commonest risk factor for HF in the
developed counties of Europe and North America. We observed also that left atrial size, left atrial
volume , left ventricular size, higher e/a ratio and presence of mitral and tricuspid regurgitation
were associated with poorer outcome. This has been well recognized by earlier workers. Left atrial
or ventricular size reflects left atrial or ventricular pressure and volume overload and the severity
and duration of increases LV filling in response to cardiac function abnormality associated with
HF(Benjamin et al., 1995).

The plausible reasons for the younger age of presentation of HF in our study and many parts of
Africa may be related to the aetiology of the condition which are conditions that present in young
and middle age. In additions hypertension and related target organ damage present at younger age
in Africans and people of African descent. The dominance of de novo presentations in our cohort
may be related to poorer long-term outcome of HF in our setting such that few people are living with
chronic HF. Another reason is because of poor or inadequate health education; most often patients
do not keep to one health facility when they have chronic illnesses such as HF. They often move
from one facility to another (including alternative healthcare facilities) seeking for cure. Low
mortality in our cohort may be related to the fact that the study was conducted in a cardiology unit
and may not reflect what happens in a general medical ward or in private practice in the country.
The clinical characteristics of our patients may also be explanatory. Our subjects are younger
compared to the typical patients with HF in the Western world who are generally elderly. The
average length of hospital stay is longer in our setting ( 9 days) compared to 6.1 days in the
US(Cowie et al., 1999) and nine days in Europe(Adams et al., 2005a). However it is shorter than 21
days reported from Japan (Redfield et al., 2012). It is possible that longer stay in hospital affords
patients the opportunity to recover well and get used to medications for HF. Mortality from HF is

generally better in Japanese patients compared to other advanced countries. Furthermore it is also

163



possible that etiology of HF in our cohort could have affected the outcome. Hypertension is
predominantly the major risk factor for HF in our cohort. Ischemic heart disease is relatively
uncommon. It is well known that mortality rates from CAD are generally worse than those with non-
ischemic heart disease. Mitchell et al(Mitchell et al., 2008) reported a total mortality rate of 30% at 3
years in the placebo group of ischemic HF compared to a rate of 15% in the non-ischemic HF group.
The poorer outcome of women in our study may be because the women were less educated and
more likely to be unemployed and dependent than the men and may not be able to pay for HF
medications. Clinic follow up may also be poorer in the women. The main etiological factors for HF in
our cohort are non-ischemic in origin with hypertensive heart disease responsible for over 75% of
cases. It may be reasonable to suggest that applying guidelines derived from clinical trials in the
Western world where the majority of HF are ischemic in origin may be in-appropriate in our

population.

6.4.1 Limitations

Our study is a single centre hospital based study and conducted in a cardiology unit and, therefore,
may not have captured all the patients with HF in the city during the study period although many
referrals were received from surrounding hospitals and clinics during the period due to the
awareness that was created for the study. The findings of the study may not be extrapolated to the
general population or the practice in other Nigerian hospitals. A national HF registry is needed as has
been done in many countries. The use of the Framingham criteria as a screening tool may have
missed some patients especially the elderly with HF as the criteria is not sensitive in this population.
Due to cost consideration, our subjects did not have NT-proBNP levels done as this has not become a
routine practice in the country. NT-proBNP has been shown to be a strong predictor of prognosis in
HF.(Adlam et al., 2005) Other prognostic variables such as exercise capacity (Vo2 ang 6-minute walk)
were not assessed in our patient. Some of our patients were lost to follow up and may have affected
the survival information in this study. However the rate of attrition is similar to other follow up

studies. This is complicated by the fact that there is no effective national death registry in the
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country. We also could not ascertain the exact cause of death for patients who died outside the

hospital environment.

6.4.2 Conclusions

The characteristic HF population in Nigeria is different from similar populations in high income
countries. Our patients are about 20-years younger and have non-ischemic etiological risk factors for
HF especially hypertensive heart disease. Mortality is similar to findings in many countries and has
some similar clinical and laboratory prognostic factors.

Because hypertension is a major risk factor for HF in Abeokuta and in many parts of Nigeria, effort
should be made at all levels on regular BP surveillance, treatment and control. Proactive application
of agents that have been shown to be particularly effective in African populations or hypertensive
subjects should be advocated. There is also need for the development of HF management
programmes which at moment is not existent in the city.

Finally, there is need for a national HF registry in the Nigeria to better understand the

characteristics, management and outcome of HF in the different regions of the country.
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ABSTRACT

Ohjective: We sought, for the first time, to examine the rate and predictors of hospital readmission in
paticnts discharged afler an episode of heart failure (HF) in Nigeria.

Methods: This was a hospital-based, prospective, observational study that used the data from the Abeo-
kuta HF Registry.

Resulis: Overall, 1.53% (95% confidence interval [CI] 0.58—4.02) and 12.2% (905% CI 8.88—16.8) of
patients were re-hospitalized at least once within 30 days and 6 months, respectively (5.3% had multiple
readmissions); the latter comprised 21/138 men (15.2% ) and 117124 (8.9% ) women. A total of 11 (4.2%)
died (all of whom had been rehospitalized). Worsening HF (24 cases, 75% ) was the commonest reason for
readmission. Among others. factors associated with rehospitalization included presence of mitral regurgi-
tation (odds ratio [OR] 2.37. 95% CI 1.26—4.46). age =060 years (OR 2.04, 95% CI 0.96—3.29), presence
of tricuspid regurgitation (OR 1.77, 95% CI 0.86—3.61), and presence of atrial fibrillation (OR 1.34, 95%
C1 0.59—3.03). However, on an adjusted basis, only female sex (adjusted OR 033, 95% CI 0.14—0.79;
P = 014 vs male) and body mass index <19 kg.l’m: (adjusted OR 3.74, 95% CI L.15—12.16;
P = 028 vs =19 kg."m:| were independent comelates of readmission during 6 months” follow-up.
Conclusions: HF rehospitalization within 6 months” follow-up occurred in ~ 12% of our cohort living an
environment where HF ctiology is predominately nonischemic and the HF population is relatively
younger. Higher rates of readmission were noted in those with older age, lower body mass index. low lit-
eracy, lower serum sodium level, and presence of atrial fibrillation. renal dysfunction, and valvular
nction. (f Cardiac Fail 2004 20-:833—840)

¢ Words: Heart failure, rehospitalization, survival, outcome. predictors, Nigeria.
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Abstract

Objective
We sought, for the first time, to examine the rate and predictors of hospital readmission in patients
discharged after an episode of HF in Nigeria.

Methods

This was a hospital-based, prospective, observational study that used the data from the Abeokuta HF
Registry.

Findings

Overall, 1.53% (95% CI, 0.58-4.02) and 12.2% (95%Cl, 8.88-16.8) of patients, respectively, were re-
hospitalized at least once within 30 days and 6 months (5.3% had multiple readmissions); the latter
comprising 21/138 men (15.2%) and 11/124 (8.9%) women. A total of 11 (4.2%) also died (all of
whom had been re-hospitalized). Worsening HF (24 cases, 75%) was the commonest reason for
readmission. Among others, factors associated with rehospitalization include presence of mitral
regurgitation (OR, 2.37; 95%Cl, 1.26-4.46), age > 60 years (OR, 2.04; 95%Cl, 0.96-3.29), presence of
tricuspid regurgitation (OR, 1.77; 95% Cl, 0.86-3.61), and presence of atrial fibrillation (OR, 1.34;
95%Cl, 0.59-3.03). However, on an adjusted basis, only female gender (adjusted OR 0.33, 95% Cl
0.14-0.79; p=0.014 versus men) and body mass index <19kg/m? (adjusted OR 3.74, 95% Cl 1.15-
12.16; p=0.028 versus rest) were independent correlates of readmission during 6-months follow-up.

Conclusions

HF rehospitalization within 6-months follow-up occurs in about 12% of our cohort living in an
environment where HF etiology is predominately non-ischemic and the HF population is relatively
younger. Higher rates of readmission were noted in those of older age, lower BMI, low literacy,

lower serum sodium level, presence of atrial fibrillation, renal dysfunction and valvular dysfunction.
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7.1 Introduction

Heart failure (HF) affects over 23 million people worldwide.(Bui et al., 2011) In the United States of
America (USA) alone, about 5.8 million people are affected and up to 2.4 million hospital admissions
can be attributed to HF as primary or secondary diagnoses.(Roger et al., 2011) In Europe, over 60%
of economic cost of HF is related to hospital admissions.(Stewart et al., 2001a) This is because HF is
associated with high rates of recurrent hospitalizations and frequent clinic visits. HF in Nigeria and in
most parts of Sub-Saharan Africa commonly afflicts people in the prime of their life, mostly due to
non-ischemic origin especially hypertensive heart disease and patients often present late with
severe symptoms.(Ogah et al., 2014a, Stewart et al., 2008, Damasceno et al., 2012, Ojji et al., 2009,

Laabes et al., 2008, Ojji et al., 2013)

Data from developed countries show that half of HF patients are rehospitalised within 6-months of
discharge(Butler and Kalogeropoulos, 2008) and 70% of these are due to worsening of previously
diagnosed HF.(Gheorghiade et al., 2005) In a recent report, Jencks et al(Jencks et al., 2009) showed
that HF is the number one reason for readmission in the USA. Predictably, HF readmission is
associated with higher mortality compared to the index admission. Whether similar patterns of
readmission occur in patients affected by HF in Sub-Saharan Africa and specifically West Africa is

unknown.

We have previously re-confirmed via the Abeokuta HF Registry(Ogah et al., 2014a) that the risk
factors and etiology of HF are not entirely same in sub-Saharan, compared to other parts of the
world.(Stewart et al., 2008) The aim of this study was for the first-time, therefore, to identify
predictors of rehospitalisation in a Nigerian HF population using the data from the Abeokuta HF

Registry.
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7.2 Methods

7.2.1 Study design and clinical setting

As described previously (Ogah et al., 2014a), this is a hospital-based, prospective, observational
study in which all patients with clinical diagnosis of HF were recruited from January 1, 2009 to
December 31, 2010. Patients were enrolled if they met the Framingham(McKee et al., 1971) as well
as the European Society of Cardiology(Dickstein et al., 2008) criteria for the diagnoses of HF.

The study was primarily conducted at the Federal Medical Centre (FMC), Abeokuta. The institution is
the only tertiary health facility in the city.

Abeokuta is the capital city of Ogun state in Southwestern, Nigeria (one of the 36 states that make
up the Federal Republic of Nigeria)

The entire state has an estimated population of 3.2 million inhabitants based on the 2006 national
population census, out of which a million are living in Abeokuta alone.(2006b)

Like in other parts of the country the state operates three-tier or level of healthcare: primary (health
posts, health centers), secondary (Cottage, General or State hospitals) and tertiary health care
(Federal medical centers and University of teaching hospitals) Primary health cares is constitutionally
under the jurisdiction of the Local Government. The remaining two are under the State and Federal
Governments respectively.

A significant proportion of health care delivery is carried out by private health institutions and
mission hospitals.

The costs of healthcare in the city and in most parts of the country are generally borne by the
patients through out of pocket expenses. Social health insurance coverage is low in the city and in
most parts of the country. On the other hand strong family bonding exist in the city where rich and
well-to-do individuals assist their poor family members

Referrals were received from private as well as public primary and secondary health care facilities

within the city of Abeokuta who were informed of the existence and importance of the registry.
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Patients aged 18-years and above were enrolled and all gave written informed consent and the
institution’s ethics review board approved the study. The study was carried out according to

international laid out guidelines as enshrined in the Declaration of Helsinki.(Rickham, 1964)

7.2.2 Clinical evaluation

A standard case report form was used in data collection. Baseline clinical and demographic variables
such as age, gender, contact addresses, telephone number of patients and their relations, marital
status, occupation, educational background, history of cardiovascular risk factors such as
hypertension, family history, cigarette smoking etc. were collected.

Also collected were the signs and symptoms, clinical diagnoses, co-morbidities, medications, result
of investigation, date of discharge and intra-hospital outcome.

Blood pressure was recorded according to standard guideline(1992b) with the use of Mercury
Sphygmomanometer (Accosson, London). Systolic and diastolic blood pressures were measured at
Korotkoff sound phases | and V respectively. An average of three readings was taken after 5 minutes
of rest. Patients were weighed without shoes and in light clothing on a standard beam balance. An
anthropometric plane was used for height measurement with patients not putting on shoes or
headgear.

Body mass index (BMI) was calculated using the formula: BMI = Weight (kg) / [height (m)] * A BMI of
24-29.9kg/m?and >=30kg/m? defined overweight and obesity respectively. Anemia was defined as
hematocrit of less than 10g/dl. Glomerular filtration rate was estimated using the four variables-
Modification of Diet in Renal Disease (MDRD) formula(Levey et al., 1999) Renal dysfunction was
defined as eGFR of less than 60ml/min/1.73m? (same criteria used by Stewart et al(Stewart et al.,

2008)

12 lead ECG tracing was obtained with Schiller ECG electrocardiograph (Schiller AG, Switzerland) and

the reports were analyzed by the authors blinded to the clinical history of the patients. M-mode, 2D
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and Doppler echocardiography were performed using an ALOKA 4000 SSD machine (ALOKA co. Ltd,
Tokyo, Japan) according to standard criteria.(Henry et al., 1980)
The criteria employed for diagnoses of the different etiologies have been previously reported.(Ogah

et al., 2014a)

7.2.3 Follow up

The patients were followed up for a period of six months. Information on readmission was assessed
through: hospital case record, telephone contact of patients or their relatives (Cell phone coverage
in Nigeria is quite extensive and remarkable), telephone calls to their private doctors (where

necessary) and occasional home visits by research assistants.

Follow up was done at 1- and 6-months after the index admission. Information collected during
follow up among other things included patients’ wellbeing (subject’s feeling about his or her general
health which was graded from markedly improved to markedly worse), medications as well as
information on rehospitalization. At the end of 6 months, 233 out of the 262 patients were known to
be alive, 18 were lost to follow up and 11 patients were known to have died (all during hospital
readmission). Thirty two patients were readmitted at least once, 13 patients twice and one was

readmitted thrice within 6 months.

7.2.4 Data management and statistical analysis

Data management was with the use of EpiData data management software (The EpiData
Association, att. Jens Lauritsen, Enghavevej 34, DK5230 Odense M, Denmark). Data analysis was with
IBM SPSS version 20 (SPSS, Inc. Chicago lllinois) and STATA version 11 (Stata Corp LP 4905 Lakeway
Drive College Station, Texas 77845-4512 USA) statistical softwares.

Continuous data are expressed as mean + SD, (or median * IQR where necessary) and 95%
confidence interval. Categorical variables are expressed as proportions. The patients were grouped
into two (group 1, those not rehospitalised; and group 2, those rehospitalised). They were compared

accordingly. Univariate regression analysis was used to identify factors associated with
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rehospitalization. Forest plot was constructed for the result of the univariate analysis. Multiple
logistic regression analysis was used to determine the independent predictors of readmission. The
criteria for inclusion in the multiple logistic regression analysis was a p-value <0.15 in the univariate

analysis.P<0.05 was adjudged statistically significant.

7.3 Results

7.3.1 Sociodemographic characteristics

Two hundred and sixty two patients, comprising 138 men (53%) and 124 (47%) women, who
survived admission for de novo HF were followed up for six months. Table 7.1 compares the socio-
demographic and clinical profile of the cohort according to 6-month readmission status. The group
readmitted were significantly older (mean age 61.7+14.0 vs.56.1+15.4, p=0.026). Except for body
mass index and serum sodium, which were significantly higher in the readmitted group (p=0.029 and
0.039 respectively), all the other parameters were similar between the two groups. ( Table 7.1)

The overall mean length of hospital stay was 10.5 +- 6.1 days (range 2-61 days; median 9 days).
Eleven (12.2%) of the 90 patients who were on admission for 7 days or less (short stay) compared to

21 (12.2%) of the 172 patients who had length of hospital admission (>7days) were rehospitalised.

7.3.2 Readmission rates
The readmission rates at 30- and 180-days were 1.53% (95% Cl, 0.58-4.02) and 12.2% (95%Cl, 8.88-

16.8) respectively. Figure 7.1 is a Kaplan-Meier survival curve for re-admission in our cohort.

7.3.3 Reasons for 6 month readmission

Twenty four (75%) of the 32 patients were admitted on account of worsening HF. Three were due to
arrhythmias (atrial fibrillation) while one each was due to pneumonia, lower gastrointestinal

bleeding, renal failure, angioedema and severe hypertension.

7.3.4 Clinical correlates of readmission

Those readmitted were older, more likely to be men and non-smokers, took less alcohol (59.4% vs.

61.7%), and had lower frequency of diabetes mellitus (DM) (9.4% vs.13.5%). They also tended to
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have more severe symptoms and signs of HF such as orthopnea (87.5 vs. 81.2%), paroxysmal,
nocturnal dyspnoea (93.8 vs. 84.2%). virtually all the readmitted cases were in NYHA Class Il or IV
(100 vs. 91.4%). They also had lower body mass index (22.0 vs.24.3kg/sqm) — see Table 7.1. Total
white cell count, lymphocyte count, serum sodium, total cholesterol, blood sugar were also higher in
the readmitted group. Alternatively, serum potassium, creatinine, and packed cell volume levels
were lower in rehospitalised patients. The frequency of atrial fibrillation was also higher in the

readmitted group (18.8% vs. 11.7%)

7.3.5 Echocardiography

Accordingly to echocardiography, the left atrial diameter and left atrial area left ventricular diameter
in systole were significantly higher in the readmitted group compared to the rest. Alternatively, LVEF
was lower with 76.7% in those rehospitalised with those recording a LVEF <50% compared to 62.6%
for the rest. Significantly the rehospitalised group also had higher rates of valvular dysfunction
(Table 7.2) In terms of prescribed pharmacotherapy the two groups were similar; with the notable

exception of more digoxin prescribed in those rehospitalised (84.4% vs. 67%, p=0.046).
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Table 7.1. Baseline socio-demographic and clinical profile of the subject

Variable All (n=262) | Rehospitalised | Rest p-value
(n=32) (n=230)
Socio-demography
Gender (n/%)
Men 138(52.7) 21(65.6) 117(50.9) 0.133
Age (years) 56.1(15.4) | 61.7(14.0) 55.3+15.5 0.026
Single marital status (n/%) 45(21.5) 5(17.9) 40(22.1) 0.735
Urban residence (n/%) 201(76.7) 21(65.6) 180(78.3) 0.122
CV risk factors/co-morbidities (n/%)
Never Smoked 214(81.7) 26(81.2) 188(81.7) 0.800
Current alcohol user 161(61.5) 19(59.4) 142(61.7) 0.305
Diabetes mellitus (Yes) 34(13.0) 3(9.4) 31(13.5) 0.779
Hypertension (Yes) 213(81.3) 27(84.4) 181(80.9) 0.810
Atrial fibrillation (%) 33(12.6) 6(18.8) 27(11.7) 0.263
COPD (Yes) 19(7.3) 4(12.5) 15(6.5) 0.265
Arthritis (Yes) 67(25.6) 12(37.5) 55(23.9) 0.128
Family history of heart disease 23(8.8) 4(12.5) 19(8.3) 0.500
Symptoms and signs (n/%)
Cough 232(88.5) 27(84.4) 205(89.1) 0.385
Dyspnoea 253(97.3) 30(93.8) 223(97.8) 0.388
Orthopnoea 214(82.0) 28(87.5) 186(81.2) 0.470
Paroxysmal nocturnal dyspnoea 222(85.4) 30(93.8) 192(84.2) 0.189
Leg oedema 209(80.1) 26(81.2) 183(79.9) 0.859
Basal crepitation 218(83.2) 29(90.6) 189(82.2) 0.315
Elevated Jugular venous pressure 209(79.8) 28(87.5) 181(78.7) 0.348
Third heart sound 189(72.1) 24(75.0) 165(71.7) 0.834
Systolic murmur 123(46.9) 15(46.9) 108(47.0) 0.993
Hepatomegaly 186(71.0) 23(71.9) 163(70.9) 0.907
Ascites 59(22.5) 8(25.0) 51(22.2) 0.821
NYHA 1l or IV on admission 242(92.4) 32(100) 210(91.4) 0.325
Body mass index (kg/m?) 24.0(5.2) 22.0+4.2 24.3+5.3 0.029
Temperature 36.4(0.8) 36.2+0.5 36.4+0.9 0.186
Respiratory rate 28.7(6.6) 29.7+8.8 28.516.3 0.335
Pulse rate 96.3(18.0) | 96.1+18.1 96.4+18.0 0.942
Systolic blood pressure (mmHg) 136.2(29.7) | 87.8+21.8 134.0+18.3 0.678
Diastolic blood pressure (mmHg) 87.6(18.8) 87.8+21.8 87.5+18.3 0.935
Pulse pressure 48.7(18.3) 50.5+16.0 48.5+18.6 0.568
Packed cell volume (%) 37,1(7.3) 37.6(6.8) 37.1(7.3) 0.719
White cell count 7.5(3.7) 7.6(3.9) 7.6(3.9) 0.194
Lymphocytes (%) 35.6(12.8) 35.1(11.4) 35.6(13.0) 0.833
Serum Sodium (mmol/L)* 136.0(6.5) 133.4(6.2) 136.5(6.5) 0.039
Serum Potassium (mmol/L) 3.65(0.8) 4.0(0.9) 3.6(0.7) 0.102
Total Cholesterol (mg/dl) 166.0(80.4) | 139.4(49.7) 169.5(83.4) 0.437
Blood Glucose (mg/dl) 115.9(55.9) | 116.8(65.2) 116.0(54.5) 0.990
Blood Urea(mg/dl)+ 43.7(4.1) 56.2(8.4) 42.0(3.1) 0.105
Blood creatinine(mg/dl)+ 1.50(0.11) 1.36(0.15) 1.53(0.16) 0.683
QRS duration (msec) 109.7(29.5) | 100.3(21.0) 112.2(31.1) 0.220
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QT Interval (msec) 358.9(37.6) | 355.3(37.1) 359.8(38.1) |0.716
QTc (msec) 453.3(35.8) | 449.9(30.4) 454.1(37.3) | 0.720
Etiology of Heart failure (n/%)

Hypertensive heart disease 199(76.0) 24(75.0) 175(76.1)

Dilated Cardiomyopathy 22(8.4) 2(6.2) 20(8.7)

Right heart failure 15(5.7) 3(9.4) 12(5.2)

Pericardial diseases 8(3.1) 2(6.2) 6(2.6) 0.866
Rheumatic heart disease 7(2.7) 0(0.0) 7(3.0)

Others 11(4.2) 1(3.1) 10(4.3)
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Table 7.2. Echocardiographic profile of the subjects

Variable All subjects Readmitted | Rest p-value
(n=262) (n=32) (n=230)
Left atrial diameter (cm) 4.62(1.0) 4.8(0.7) 4.60(1.0) <0.001
Left atrial area (sq.cm) 26.9(8.4) 27.1(8.0) 26.8(8.5) 0.006
Septal wall thickness in diastole(cm) 1.31(0.69) 1.72(0.67) 1.26(0.37) 0.050
Posterior wall thickness in diastole(cm) 1.20(0.82) 1.21(0.21) 1.20(0.87) 0.803
LV internal diameter in diastole (cm) 5.63(3.01) 5.68(0.88) 5.63(0.61) 0.490
LV internal diameter in systole (cm) 4.45(1.57) 4.74(0.93) 4.41(0.64) 0.004
Fractional shortening (%) 19.2(11.0) 17.3(10.4) 19.6(11.2) 0.099
Ejection fraction (%) 39.7(18.5) 36.8(18.1) 40.1(18.6) 0.020
Mitral ‘E” wave velocity (m/sec) 0.81(0.29) 0.87(0.32) 0.80(0.30) 0.880
Mitral ‘A’ wave velocity 0.53(0.26) 0.53(0.25) 0.53(0.26) 0.905
E/A ratio 1.94(1.35) 1.96(1.20) 1.93(1.37) 0.088
Systolic dysfunction (%) (n=236) 152(64.4) 23(76.7) 129(62.6) 0.156
Mitral regurgitation (n=219) 165(75.8) 25(92.6) 140(72.9) 0.056
Tricuspid regurgitation (n=219) 152(69.4) 23(85.2) 129(67.2) 0.232
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Figure 7.1 Kaplan-Meier survival curve for re-admission
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7.3.6 Predictors of rehospitalisation
According to univariate analysis (Table7.3,Figure7.2) Low BMI (OR, 2.95; 95%Cl, 1.16-7.47; p=0.018),

low literacy (none or less than 6-years of formal education), serum sodium <130mmol/L (OR, 4.11;
95%Cl, 1.58-10.75; p=0.002), and presence of mitral regurgitation (OR, 4.64; 95%Cl, 0.1.06-20.29;
p=0.026) were significantly associated with higher risk of rehospitalization. Factors associated with
lower risk of rehospitalisation include: female gender, history of smoking, presence of DM, higher
random blood sugar, and higher packed cell volume. On an adjusted basis (see figure 7.2), only
female gender (adjusted OR 0.33, 95% Cl 0.14-0.79; p=0.014 versus men) and body mass index
<19kg/m? (adjusted OR 3.74, 95% Cl 1.15-12.16; p=0.028 versus rest) were independent correlates

of readmission during 6-months follow-up.
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Table7.3. Univariate correlates of readmission in the 262 denovo HF subjects

Variable OR 95% Cl P-value
Age >60years 2.04 0.96-4.29 0.058
Female gender 0.54 0.25-1.18 0.117
Body mass index <19 2.95 1.16-7.47 0.018
No education 1.47 0.62-3.46 0.376
Not married 0.73 0.30-1.75 0.481
History of smoking 1.06 0.41-2.74 0.907
Alcohol use 1.10 0.52-2.35 0.796
History of diabetes mellitus 0.66 0.19-2.31 0.518
Serum Sodium (<130mmol/I) 411 1.58 -10.75 0.002
Random blood glucose (>140mmHg) 0.67 0.22 -2.02 0.459
Packed cell volume (<=30%) 0.53 0.15-1.85 0.313
Serum Cr (> 2mg/dl) 1.20 0.43-3.39 0.729
Presence of atrial fibrillation 1.74 0.65-4.59 0.263
Ejection fraction<35% 1.36 0.61-3.04 0.459
Presence of mitral regurgitation 4.64 1.06 - 20.29 0.026
Presence of tricuspid regurgitation 2.81 0.93 -8.45 0.057
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7.4 Discussion

This represents one of the first-ever reports from the city of Abeokuta, Nigeria to prospectively
determine medium-term outcomes in adults who survive a de novo hospitalization for HF. Our

sample represents a unique population of HF patients from the south-western zone of Nigeria.

As in other parts of Africa (Stewart et al., 2008, Damasceno et al., 2012) and in contrast to reports
from high income countries (Adams et al., 2005b, Nieminen et al., 2006a) this was a relatively young
cohort with HF of predominantly non-ischemic causes. With full follow-up in the majority of case,
we found a low-rate of 6 month mortality (4.2%), as well as relatively low-rates of rehospitalisation
(predominantly recurrent HF) at 30 days (1.53%) and 6 months (12.2%). In this Nigerian population
and HF cohort, there were a number of characteristics that appeared to modulate the risk of
rehospitalisation. Higher rates of rehospitalisation were observed in those of older age, lower BMI,
low literacy, lower serum sodium level, presence of atrial fibrillation, renal dysfunction and valvular
dysfunction were associated with higher likelihood of readmission. Conversely, women, being single,
history of DM and lower packed cell volume were associated with lower rates of rehospitalisation.
Given the size of the cohort and relatively low number of rehospitalised patients, it was difficult to
determine independent predictors of such an event. However, further analyses did show that on an
adjusted basis, women were two-thirds less likely to be readmitted compared to men, while those
with a low BMI were almost four times more likely to be readmitted to their heavier, potentially

more nourished counterparts.

The readmission rate of 12% in the present study is generally lower than the rates reported from
North America and Europe. In a study by Krumholz et al(Krumholz et al., 1997), it was reported that
about 50% of HF patients were readmitted within 6-months after the initial admission. Ross et
al(Ross et al., 2010) showed from Medicare data, that all cause readmission ranges from 22.9% to
23.3% between 2004 and 2006 in the United States. However, consistent with other data from sub-

Saharan Africa (Damasceno et al., 2012, Stewart et al., 2008) this was a relatively young cohort with
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HF caused by predominantly non-ischaemic causes. In other parts of the world hospital readmission
risk increases with age. Patients aged =65 years are far more likely to experience recurrent
hospitalization. A 4-fold increase in 30-day readmission rate was reported for elderly populations
who were 80-years or older. Blackledge et al(Blackledge et al., 2003a) and Koitabachi et al(Koitabashi
et al., 2005) observed a 24% increase per 10-year age increment in the annual readmission rate. The
reported impact of gender on readmission rates in those with HF is inconsistent. While some authors
reported higher rates in women (Howie-Esquivel and Dracup, 2007), others reported higher rates in
men similar to our finding.(Alla et al., 2007, Nieminen et al., 2008)

Arrhythmias especially atrial fibrillation (AF) is common in HF and adversely affects hemodynamics in
patients. Several studies have shown that this rhythm disorder is associated with higher risk of
readmission in individuals with HF irrespective of ejection fraction or rhythm control.(Middlekauff et
al., 1991, Rivero-Ayerza et al., 2008) Recent findings from Africa suggest that AF occurs in 4.6% of
cardiac cases(estimated 5.6 cases/100,000/year)(Sliwa et al., 2010a) The mean age of occurrence is
57.2 +18.8 years in Africa compared t070.1+13.4 years in North America.(Oldgren et al., 2014)
Common risk factors include hypertension, heart failure and valvular heart disease.(Sliwa et al.,
2010a, Shavadia et al., 2013, Ntep-Gweth et al., 2010, Oldgren et al., 2014) Our finding of higher risk
of readmission in patients with poor LV function is similar to the findings of many workers.(Babayan
et al., 2003, Harjai et al., 1999) However some recent reports indicate similar risk in HF with
preserved ejection fraction.(Agoston et al., 2004, Malki et al., 2002) Our study also confirmed
previous reports that presence of valvular dysfunction is associated with 4-fold higher risk of HF

related readmission.(Berry et al., 2005)

Some plausible reasons for lower rate of readmission in our cohort compared with data from
developed countries may be related to the younger age of our patients as well as the fact that
majority of the patients had hypertensive heart failure related HF and other forms of non-ischemic

related HF. Several studies have documented higher readmission rates with ischemic etiology.
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(Blackledge et al., 2003a) Our patients also stayed longer on the ward (mean length of hospital stay
was 9 days compared to 4 days in the USA) before discharge. This could have afforded them the
opportunity of better stabilization. The fact that the study was carried out in a cardiology
unit/tertiary institution may account for our finding and may not reflect the situation in the general
Nigerian population. The higher rate of readmission in lean patients may be related to cardiac
cachexia and severe HF. It may also support the concept of obesity paradox in HF. Hyponatremia has
been linked to frequent ventricular ectopics and sudden death. Hyponatremia in HF is due to
activation of the renin-angiotensin-aldosterone axis, decreased sodium and water delivery to the
collecting ducts of the nephron, coupled with resistance to the action of natriuretic peptides.
Hyponatremia in HF is also linked to increased vasopressin levels in HF as a result of increase in
number of aquaporin water channels in the collecting duct of the kidney(Mielniczuk et al., 2008). We
also observed that the group rehospitalised had higher frequency of osteoarthritis. This may be
related to age. It may also be due to concurrent use of non-steroidal anti-inflammatory drugs
(NSAIDs) which can worsen their HF.

The impact of current smoking status on HF readmission is inconsistent. Similar to our finding, the
“smoker’s paradox” has been demonstrated by other workers where a 23% lower risk of 90-day
rehospitalization risk was reported in current cigarette smokers.(Fonarow et al., 2008) It has been
postulated that current smoking has a preconditioning-like effect on HF patients, allowing a better
outcome during acute decompensation. Furthermore sudden or recent cessation of smoking during
hospitalization allow for more rapid stabilization and compensation among patients who were
smoking up until the time of HF hospitalization. The paradox could also be explained by the
beneficial or lower dimethyl arginine (ADMA- a potential nitric oxide synthase inhibitor) profile
which has been documented in smokers by some authors.(Onat and Hergenc, 2008, Eid et al., 2004)
ADMA is increased in HF patients and it is associated with the severity of HF and also predicts

adverse outcomes.(Duckelmann et al., 2008)
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Presence of DM or high blood glucose is an established predictor of readmission in HF patient.
(Montero Perez-Barquero et al., 2007, Krumholz et al., 2000, Greenberg et al., 2007, Dungan et al.,
2010) This is due to the role of hyperglycemia and insulin resistance in the development of diabetic
heart disease partly as a result of in-efficient myocardial fuel metabolism.(Aneja et al., 2008)
Hyperglycemia could also induce shifts in the fluid and electrolytes that may affect the outcome of

HF patients.

In the present study we observed that DM patients were less likely to be readmitted. This could be a
statistical chance finding. It could also be due to the higher prevalence of HF with preserved EF in

DM patients. These are generally less likely to be readmitted compared to those with reduced EF.

The implication of our finding is that simple socio-demographic and laboratory variables especially
BMI, age , serum sodium ,presence of atrial fibrillation and valvular dysfunction could be used to
predict patients who are at risk of rehospitalisation in our environment. It may be worthwhile to
look at the impact of nutritional rehabilitation in our HF patients.

The process of care, access to health care, low literacy, poverty and cultural practices may also affect
the timing of presentation of patients to health care facilities as well as adherence to clinic
attendance and drug therapy.

Because of ignorance coupled with poverty or lack of access to healthcare, patients in developing
countries such as in Africa often present late to the hospital and when they do, catastrophic
spending for care of chronic conditions such as HF is often a major challenge. This consequently

affects adherence.

Cultural practices as well as superstitious beliefs also affect health seeking behavior in Africa.
Patients often visit hospitals as a last option (after trying other alternatives including native or
traditional medicine). For chronic conditions such as HF, they often move from one center to the

other seeking for permanent cure. This also affects compliance.
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It will be worthwhile to explore the impact of these factors in future outcome studies on HF or other

chronic non-communicable diseases in our environment.

7.4.1 Limitations

As noted in a previous report (Stewart and Sliwa, 2009), research is often problematic and
challenging in a resource-poor environment and there are a number of limitations that require
comment. The first of these is the sample size and fewer events which did not allow for the
development of models of risk prediction for the population. A larger and multicentre study is
therefore advocated to provide this information.

Heart rate variability and newer echocardiographic parameters such as tissue Doppler imaging were
also not assessed. We also did not assess the impact of quality of life and psychosocial factors.
Finally, because our sample is limited to Abeokuta (south-western part of the country), our findings

cannot be generalized to other parts of Nigeria.

7.4.2 Conclusions

HF rehospitalization within 6-months follow-up occurs in about 12% of patients in our cohort living
in an environment where HF etiology is predominately non-ischemic. Higher rates of readmission
were noted in those of older age; lower BMI, low literacy, lower serum sodium level, presence of

atrial fibrillation, renal dysfunction and valvular dysfunction.
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Abstract

Data from the Abeokuta Heart Failure Registry were used to determine the clinical characteristics,

mode of treatment as well as intra-hospital outcome of hypertensive heart failure (HT-HF).

Three hundred and twenty subjects were consecutively studied; comprising 184 (57.5%) men and
136 (42.5%) women aged 58.4+12.4 and 60.6+14.5 years, respectively. Most (80%) presented in
NYHA Class Ill or IV and around one third (35%) had preserved systolic function. Median hospital stay
was 9 (IQR 5 to 21) days whilst intra-hospital mortality was 3.4% . The 30-day, 90-day and 180-day
mortality rates were 0.9% (95%Cl-0.2-3.5), 3.5% (95%Cl-1.7-7.3) and 11.7% (95%CI-7.8-17.5)
respectively. In a multiple logistic regression analysis, only serum creatinine was the independent

predictor of mortality at 180-days (adjusted OR=1.76, 95%Cl-1.17-2.64)

Hypertension is the commonest etiological risk factor for heart failure in Nigeria. Most present in
their prime of life with severe heart failure and secondary valvular dysfunction and significant in-

hospital mortality.
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8.1 Introduction

High blood pressure is the leading risk factor for cardiovascular diseases (CVDs) and CV related
morbidity and mortality globally. It is responsible for about 7.5 million deaths every year worldwide.
(Danaei et al., Kearney et al., 2005, Mancia et al., 2013) Over 80% of these deaths occur in young and
middle aged men and women in developing/ low income countries.(Kearney et al., 2005, Modesti et
al., 2014) It has been projected that hypertension will increase by 89% in countries in sub-Saharan

Africa compared to a rate of 24% in advanced countries(Kearney et al., 2005)

In a recent report on the national, regional and global trends in systolic BP (SBP) since 1980, Danaei
et al(Danaei et al.) showed that while SBP fell in many developed countries, it actually rose in many

developing countries including countries in East and West Africa.

In Nigeria for example, the pooled prevalence of high blood pressure in the country increased from
8.6% during the period from 1970-1979 to 22.5% (2000-2011). Awareness, treatment and control of
hypertension are generally low with attendant high burden of hypertension related complications.
Hypertension is the commonest risk factor for heart and kidney disease in Nigeria.(Ogah et al., Ogah,

2006, Ojji et al., 2009, Qjji et al., 2013, Damasceno et al., 2012, Ogah et al., 2014a)

Recently hypertension and other non-communicable diseases (NCDs) have been included as a point
of emphasis for global initiative. It has been added to the agenda of the World Health Organisation
(WHO) and the United States’ Center for Diseases Control and Prevention (CDC) especially the new

global standardized treatment initiative for hypertension.(2014b)

The aim of this study is to describe the socio-demographic characteristics, clinical features and
echocardiographic characteristics and clinical outcome of individuals with hypertensive HF in

Abeokuta, South western, Nigeria.
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8.2 Material and methods

This was a hospital-based, prospective and observational study which was conducted at the
Cardiology Unit, Department of Medicine, Federal Medical Centre Abeokuta, Nigeria as part of the
Abeokuta Heart Failure Registry. The baseline characteristics and clinical profile has been
published.(Ogah et al., 2014a) The center is a tertiary institution located in the Capital of Ogun State
in the South Western Region of Nigeria, which is one of the 36 States that make up the Federal

Republic of Nigeria.

The center receives referrals from primary and secondary health facilities within and outside the

state. The city has a population of about a million people .(2006a)

During a 2-year period (January 2009- December 2010), a total of 452 patients who were admitted
for HF (constituting 9% of total medical admissions for the period) at the centre were recruited into
the registry.(Ogah et al.,, 2014a) Three hundred and fifty five cases (78.5%) were due to
hypertensive heart disease. 320 (90.1%) of these were included in the current sub-analysis. Thirty

five subjects were excluded because of insufficient BP data.

A standardised diagnosis of HF was made using the Framingham criteria(McKee et al., 1971) as well
as the according to the guidelines of European Society of Cardiology on the diagnosis and treatment
of AHF.(Dickstein et al., 2008) As such, both denovo presentations of AHF as well as recurrent

presentations of typically decompensated HF (i.e. acute- on -chronic HF) were recruited.

All the subjects gave consent before they were enrolled into the study. Ethical clearance was
obtained from the institution’s ethics review board and the study conformed to international ethics

standards(Rickham, 1964)
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8.2.1 Clinical Evaluation

A standard case report form was used in data collection. Baseline clinical and demographic variables
such as age, gender, contact addresses, telephone number of subjects and their relations, marital
status, occupation, educational background, history of cardiovascular risk factors such as

hypertension, family history, cigarette smoking etc. were collected.

Also collected were the signs and symptoms, clinical diagnoses, co-morbidities, medications, result

of investigation, data on discharge and intra-hospital outcome.

Blood pressure was recorded according to standard guideline(1992b) with the use of Mercury
sphygmomanometer (Accousson, London). Systolic and diastolic blood pressures were measured at

Korotkoff sounds phases | and V respectively.

Blood pressure was measured at the right arm in the sitting position and cuff size was based on the

size of the subjects arm. An average of three readings taken after 5 minutes rest was recorded.

Diagnosis of hypertensive heart failure was made if the following criteria were met: clinical and
echocardiographic confirmed diagnosis of HF in a known hypertensive or a persistent blood pressure
of 2140/90 in those who were not previously known hypertensive. Denovo hypertensive heart
failure (HHF) were those presenting for the first time with HF while decompensated HHF were those
who have had previous history of HF due to hypertensive heart disease.(2003, Nieminen et al.,

2006b)

Patients with clinically overt renal failure or on dialysis therapy were excluded from the study.
Others excluded were those with HF due primarily to ischaemic heart disease and right heart failure
due to COPD. The criteria for the diagnosis or exclusion of other causes of HF in our environment

have been reported previously.(Ogah et al., 2014a)

Body mass index was calculated using standard formula.
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A BMI of 25-29.9kg/m? and >=30kg/m? defined overweight and obesity respectively. Anemia was
defined as hematocrit of less than 10g/dl. Glomerular filtration rate was estimated using the four
variables- Modification of Diet in Renal Disease (MDRD) formula. (Levey et al., 1999) Renal

dysfunction was defined as eGFR of less than 60ml/min/1.73m?2

12-lead ECG tracing was obtained with Schiller ECG electrocardiograph. (Schiller AG, Switzerland)
The ECG paper speed was adjusted to 25mm/sec All the ECGs were recorded in the supine position.
For each recording, the styli control was set at 10mm/mV (except in very high voltages when it was
set at 5mm/mV). ECG reports were analyzed by one of the authors blinded to the clinical history of

the subjects.

Electrocardiographic LVH by voltage was based on Sokolow-Lyon (SV1+RV5 or V6)(Sokolow and

Lyon, 1949), and/or Cornell (SV3+RaVL with 0.6mV added in women)(Casale et al., 1987)

Repolarization abnormalities in the lateral leads (V5-V6, 1, and aVL) indicated typical strain when
there is a down-sloping convex ST segments depression (20.1mV) with an inverted asymmetrical T-

wave opposite to the QRS axis.(Okin et al., 2001, Ogah et al., 2006b)

Voltages in individual leads were calculated as the mean of three complexes wherever possible.

M-mode, 2D and Doppler echocardiography were performed using an ALOKA 4000 SSD machine
(ALOKA co. Ltd, Tokyo, Japan). Two dimensionally guided M-mode measurements were made
according to standard guidelines. The left atrial dimensions and area were measured according to

standard guidelines(Lester et al., 1999) (Thomas et al., 2002) .

Measurements of the left ventricular (LV) dimensions were made from M-mode readings, according

to the recommendations of the American Society of Echocardiography.(Sahn et al., 1978b)

Measurements were averaged over 3 cardiac cycles. Where optimal M-mode imaging could not be

obtained, 2D linear measurements were obtained according to ASE guidelines. LV fractional
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shortening fraction was calculated accordingly. Where there is regional wall motion abnormality, the

Simpsons method of disc was used for LV function assessment.

Left ventricular mass (LVM) was calculated by the equation(Reichek, 1994):

LV mass = 0.8[1.05 (IVSTd+LVIDd+PWTd) 3 - (LVIDd) 3] +0.6g. This formula has good interobserver

reproducibility (p=0.93) in one study(Palmieri et al., 1999).

Left ventricular mass index (LVMI) was calculated by dividing the value of LV mass by height to its
allometric growth rate of 2.7 (LVMHt2.7)(de Simone et al., 1992, de Simone et al., 1995) The
partition value of 51g/ht*” was used since this was the only criterion that demonstrated as the
optimal threshold value for left ventricular hypertrophy in blacks irrespective of gender in two

previous studies(Nunez et al., 2005, Adebiyi et al., 2006)

Relative wall thickness (RWT) was derived from 2 X posterior wall thickness/LV internal diameter.
Increased RWT was considered to be present when RWT exceeded 0.43. This represents the 97.5%
percentile in normal subjects (Roman et al.,, 1995). Left ventricular geometric was defined

accordingly(Ganau et al., 1992).

Doppler flow mapping was used in the assessment or absence of presence of valvular regurgitation.
Left ventricular diastolic function was evaluated by studying the filling dynamics of the left ventricle.
This was quantified by measuring the transmitral ‘E’ wave velocity (peak early mitral inflow velocity)
and the ‘A’ wave velocity (peak atrial inflow velocity), the E/A ratio and the deceleration time (DT):
time interval of peak E wave velocity to its extrapolation to the baseline. The E/A ratio were not

evaluated in individuals with atrial fibrillation or marked tachycardia.

8.2.2 Follow-Up

The cohort was prospectively followed up for 180 days. The subjects were contacted through clinic
visit, telephone calls or home visits at 30-days, 90-days and 180-days. Information obtained during

follow-up included their wellbeing, medications, history of re-hospitalization and deaths (from next
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of kin). In addition to patient or relation’s telephone interviews, where necessary referring

physicians were contacted for additional information.

8.2.3 Outcomes measures

These included: 1) length of hospital stay (LoS), 2) Intrahospital outcome, 3) rehospitalisation at 180

days, and 4) survival within 180 days.

8.2.4 Quality Control

One of the authors (0SO) performed all the echocardiography. In our laboratory, the intra-observer

concordance correlation coefficient and measurement error have been reported.(Ogah et al., 2006a)

8.2.5 Data analysis and statistics

All data collected were entered into Epi-data data management software. Analysis was done with
SPSS statistical package. Categorical variables are expressed as percentages. Continuous variables
are presented as mean and SDs or median and inter-quartile ranges where applicable. Comparison
of continuous variables was with the use of student’s t-test while categorical variables were done

with chi square statistics. Non-parametric tests were used where necessary.

Survival function estimates was assessed by the Kaplan-Meier method and the difference were
tested using log-rank test. The follow up was censored at 180-days post admission. Subjects who
died within the period of 180-days constitued the event of interest for purpose of survival analysis

while those still alive or lost to follow up were treated as censored.

Predictors of survival were determined using univariate Cox-proportional regression analyses.
Thereafter multiple logistic regression analysis was performed to identify independent predictors of
survivals (p<0.1 used for selection of variables). Results were expressed as odds ratio (OR) with their

95% Confidence Intervals (95% Cl).

A 2- tailed p value of <0.5 was assumed as statistically significant.
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8.3 Results

A data of three hundred and twenty subjects were analysed. There were 184 (57.5%) men and 136
(42.5%) women who were aged 58.4+12.4 and 60.6+14.5 years respectively. The mean age for all the
subjects was 59.31£13.4 years. Figure 18 shows histogram of the age distribution of all the subjects
and in men and women. Table 8.1 shows the socio-demographic characteristics of the patients. Over
90% of them were of the Yoruba tribe (the dominant tribe in the South Western region of Nigeria).
Majority were married (72.8%); had at least primary education (63.5%); employed (95%) and resided

in the urban area (73.4%)
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Figure 8.1. Histogram showing the age distribution of the 320 hypertensive subjects.
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Men significantly attained higher levels of education than their female counterpart and were more
in the skilled and professional occupation category. In terms of CVD risk factors, women had higher
body mass index than the men. On the other hand cigarette smoking and alcohol consumption were
significantly higher in men. Only about 15% had acute on chronic hypertensive HF. Two hundred
and ninety (90.6%) of the subjects were known hypertensives, 70(92.4% of the men and 120(88.2%)

of the women. There was history of diabetes mellitus (DM) in 12.2% of the subjects

The commonest co-morbidity was osteoarthritis (67, 20.9%) which was significantly commoner in
women than men [29(15.8%) vs. 38(27.9%), p=0.006]. Chronic obstructive pulmonary disease
(COPD), asthma, and stroke were present in 8(2.5%), 7(2.2%), and 1(0.3%), respectively. One patient
each had stroke, migraine, inguino-scrotal hernia and psychosis. Dyspnoea on exertion was the
commonest symptoms and was present in 94.4% while basal crepitation /crackles were seen in

84.4%). Over 80% were in NYHA classes Il or IV.

Figure 19 shows the identified precipitating factors for decompensation.

The mean heart rate on admission was 96.2 beats /min while the mean systolic and diastolic blood
pressures were 143.5 and 90.5mmHg respectively. The mean packed cell volume, total white cell
count, serum sodium, serum potassium and blood glucose were similar between men and women.
Total cholesterol was higher in women but not statistically significant. Blood urea and creatinine
were higher in men (49.9 versus 38.2mg/dl) and 1.8 versus 1.3mg/d| respectively. 2.7% of those

who had HIV screening tested positive. (Table 8.1)

QRS duration and QT intervals were higher in men but this was not statistically significant. 12.8% of

the cohort was in atrial fibrillation.

Almost all the echocardiographic measures of chamber size and wall thickness were statistically

higher in men compared to women (Table 8.2)
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Table 8.1. Baseline socio-demographic and clinical profile of the 320 hypertensive subjects

Variable All (n=320) Men (n=184) Women (n=136)
Demographic characteristics

Age (years) 59.3+13.4 58.4+12.4 60.6+14.5
Married (n/%)** 233(72.8) 149(81.0) 84(61.8)
No education (n/%)* 85(37.3) 36(27.1) 49(51.6)
Unemployed (n/%) 16(5.0) 6(3.3) 10(7.4)
Rural dweller (n/%) 85(26.6) 48(26.1) 37(27.2)
CV Risk factors & Comorbidities

Never smoked (n/%)** 260(81.3) 131(71.2) 129(94.9)
Ever consumed alcohol** 156(48.7) 118(64.2) 38(28.0)
Current alcohol consumption (n/%) 42(13.1) 34(18.5) 8(5.9)
Diabetes mellitus (n/%) 39(12.2) 22(12.0) 17(12.5)
Bronchial asthma (n/%) 7(2.2) 3(1.6) 4(2.9)
COPD (n/%) 8(2.5) 6(3.3) 2(1.5)
Arthritis (n/%)* 67(20.9) 29(15.8) 38(27.9)
Family history of heart disease (n/%) 20(6.3) 13(7.1) 7(5.1)
Clinical & laboratory features

NYHA Class

Il (n/%) 57(17.8) 36(19.6) 21(15.4)
I (n/%) 201(62.8) 109(59.2) 92(67.6)
IV (n/%) 62(19.4) 39(21.2) 23(16.9)
Symptoms and signs

Nocturnal cough(n/%) 292(91.3) 166(90.2) 126(92.6)
Dyspnea on exertion (n/%) 302(94.4) 172(93.5) 130(95.6)
Leg edema (n/%) 242(75.6) 140(76.1) 102(75.0)
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Paroxysmal nocturnal dyspnea(n/%)
Raised JVP(n/%)

Basal crepitation(n/%)
Hepatomegaly (n/%)

Third heart Sound(n/%)
Temperature ( °C).
Respiratory rate (c/min)
Pulse (beats/min)

Systolic BP(mmHg)
Diastolic BP

Body mass index(kg/m?
Overweight(n/%)
Obese(n/%)

Denovo HF(n/%)

Length of admission in days
Laboratory findings
Packed cell volume(%)
White cell count

Serum sodium (mmol)
Serum potassium (mmol/I)
Total cholesterol (mg/dl)
Blood glucose (mg/dl)
Urine protein(164 tested)

Blood Urea (mg/dl)+

Blood Creatinine (mg/dl)+

262(81.9)
210(65.6)
270(84.4)
210(62.8)
207(64.7)
36.4+0.82
28.7+8.9
96.2+18.9
143.5+32.1
90.5+20.6
24.2453
43(23.3)
19(10.1)
274(85.6)

10.4+5.2

37.416.9
6.913.6
135.846.9
3.66+0.79
166.2174.1
113.3451.2
58(35.4%)
44.5% 42 8++
32.8(27.5)+++
1.5+2.0++

0.9(0.8)+++
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157(82.1)
128(69.6)
160(87.0)
116(63.0)
115(62.5)
36.4+0.77
29.2+10.3
97.4+19.1
143.8+32.9
91.1+21.5
24.045.0
41(30.3)
19(13.8)
115(84.2)

10.1+4.8

37.3+6.7
7.1+3.8
135.347.1
3.7140.81
162.9476.7
113.4+47.6
26(25%)
49.9+49.7
37.0(29.7)
1.8+2.4

1.0(0.8)

111(81.6)
82(60.3)
110(80.9)
85(62.5)
92(67.6)
36.3+0.88
28.0+6.6
94.7+18.7
143.0+19.4
89.6+19.4
24.545.7
84(26.1)
38(11.6)
119(87.5)

10.8+5.5

37.5+3.3
6.93.3
136.446.7
3.60+0.78
174.7468.6
113.3+56.2
32(42.1%)
38.2+32.0
28.0(22.0)
1.3%1.5

0.8(0.5)




Estimated glomerular filtration rate+ 94.6+51.7++ 95.2+52.6 93.8+50.7
(90.2)& (89.1) (91.2)

HIV positive(150 tested) 4(2.7%) 3(3.4%) 1(1.5%)

Abbreviation: *=p<0.05, **p<0.001, NYHA= New York Heart Association, COPD=Chronic Obstructive

Pulmonary Disease, BP= Blood Pressure, HF= Heart Failure + Data is skewed. ++ reflect mean (SD), +++ reflect

Median(IQR), &= median value
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Figure 8.2. Pie chart showing the precipitating factors identified in the 320 hypertensive subjects
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Table 8.2. 12-Lead ECG and Echocardiographic abnormalities in the 320 hypertensive subjects

Variable All (n=320) Men (n=184) Women (n=136)
Ventricular Rate (beats/min) 96.8+20.4 95.8+17.1 98.4+25.2
QRS Duration (msec) 109.8+24.7 113.1+23.9 104.4+25.5
QT Interval (msec) 364.8+44.3 368.5+36.6 358.8154.6
Corrected QT(msec 454.8+35.4 457.5£35.5 450.3+35.5
Atrial Fibrillation /Flutter 41(12.8) 23(12.5) 18(13.2)
ECG LVH++ 309(96.5) 173(94.3) 136(100)
ECG LVH with Strain 138(43.0) 87(47.2) 49(36.4)
Aortic root diameter (cm) 3.10+0.50 3.24+0.50 2.90+0.39
Left atrial diameter (cm) 4.68+0.85 4.77+0.86 4.55+0.81
Left atrial Area* 26.6+8.1 27.7+8.3 24.8+7.36
IVSTd (cm)* 1.35+0.37 1.4040.41 1.28+0.29
IVSTs (cm)* 1.60+0.85 1.67+0.55 1.48+034
LVIDd (cm)* 5.52+1.49 5.84+1.47 5.08+1.40
LVIDs (cm)* 4.57+1.49 4.86+1.43 4.15+1.31
PWTd (cm)* 1.19+0.36 1.22+0.30 1.15+0.35
PWTs (cm)* 1.65+0.37 1.66+0.38 1.65+0.37
Fractional shortening (%) 17.948.7 17.4+8.7 18.718.6
Ejection fraction (%) 42.9+16.5 41.8+16.6 44.5+16.3
LV Mass (g)* 338.4+133.6 376.4+140.8 283.9+100.4
Indexed LV Mass (g/ht?7)* 90.4+37.7 96.7+41.8 81.1+28.0
Relative wall thickness 0.45+0.15 0.4410.15 0.4740.15
LV geometry (n=263)

Normal geometry (%) 4.2 4.5 3.7
Concentric remodeling (%) 7.2 3.9 12.0
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Concentric hypertrophy (%) 42.6 43.2 41.7

Eccentric hypertrophy (%) 46.0 48.4 42.6

Mitral ‘E’ Wave 0.82+0.29 0.80+0.28 0.85+0.32
Mitral ‘A’ Wave 0.53+0.25 0.50+0.23 0.57+0.28
E/A ratio 2.05%1.45 2.11+1.52 1.95+1.35
Deceleration Time (msec) 144.3157.6 141.5%55.1 148.6161.4
IVRT(msec) 116.4+34.8 118.5%36.5 113.0+31.9

LV filling pattern (n=262)

Impaired relaxation(%) 26.7 26.4 27.2
Pseudonormalised filling(%) 45.5 45.3 45.6
Restrictive filling(%) 27.9 28.3 27.2
Mitral regurgitation (%)** 79.1 78 80.3
Tricuspid regurgitation(%)** 60.8 58.2 63.9
Aortic regurgitation(%)** 47.7 43 46.7
Systolic HF(n/%) 182(65.5) 114(69.9) 68(59.1)
Diastolic HF(n/%) 96(34.5) 49(30.1) 47(40.9)

Abbreviation: *=p<0.05.++ LVH diagnosed by Sokolow-Lyon and or Cornel Criteria. IVSTd= Interventricular
septal wall thickness in diastole, PWTd= Left ventricular posterior wall thickness in diastole, LVIDd= left
ventricular internal diameter in diastole, LVIDs= left ventricular internal diameter in systole, FS= fractional
shortening, EF= ejection fraction, LV= left ventricular, E =LV early filling velocity, A=Left ventricular late filling
velocity, IVRT= isovolumic relaxation time, HF= Heart Failure. **Moderate/severe AR, MR and TR were
present in 3.6, 31.6 and 21.1% respectively
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In terms of drug administration 278(86.9%) were on loop diuretics, 25(7.8) on thiazide diuretics,
319(99.1%) were on ACEI/ARBs while 98(30.6%) were placed on long acting calcium channel blockers
(CCBs). 81.3%, 73.1%, 15.3% and 2.7% were on spironolactone, digoxin, hydrallazine — isosorbide

combination and beta blockers respectively. (Figure 8.3)

100 4

90

10 4
m-

50 A
40 - | All

m Men
30 4
B Women
20

10 1

0 -

; 1!- {;& s o

&.5-@5, :i*} cﬁ\p& ,5,6 &’Pfd‘ﬁﬁﬁ‘#}ﬁbﬁﬁ o
‘PQQ((?:D & ?Fv-ﬁﬁ ¥

Figure 8.3. Bar chart showing the pattern of drug prescription in the 320 hypertensive subjects.
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7.3.1. Outcome

The median length of hospital stay was 9-days and this was same in both men and women. There
were eleven intrahospital deaths (5 men and 6 women) giving in-hospital mortality of 3.6% (3.4 and

3.8% for men and women respectively)

The rehospitalisation rates at 30-day, 90-day and 180-day were 4.2% (95%Cl-2.3-7.6), 5.6% (95%Cl-

3.3-9.5), 7.3% (95%Cl-4.5-11.7) respectively (Figure 8.4A)

Similarly, the 30-day, 90-day and 180-day mortality rates were 0.9% (95%Cl-0.2-3.5), 3.5% (95%Cl-

1.7-7.3) and 11.7% (95%CI-7.8-17.5) respectively (Figure 8.4B)

Compared to those that survived at 180-days, subjects who died were in worse NYHA class —lll & IV
(86.7% vs. 38.7%, p<0.001). They also had significantly lower systolic blood pressure (130.7+ 20.9 vs.
144.1 + 32.4mmHg, p=0.030), lower diastolic BP (80.0 +13.7 vs. 89.3 + 18.9, p=0.044),and pulse
pressure (42.7+13.3 vs. 53.5 + 12.1 mmHg, 0.009), lower packed cell volume (31.7 +8.8 vs. 37.7 £ 6.6,
0.011), higher serum creatinine 2.2 £ 2.6 vs. 1.2 £ 1.0, p=0.005) and higher total white cell count (9.4

+5.2vs. 7.0 £ 3.5, p=0.019).

Subjects that died also had significantly larger left atrial size, lower mitral A-wave and higher E/A

ratio.

In a multiple logistic regression analysis, only serum creatinine was the independent predictor of

mortality at 180-days (adjusted OR=1.76, 95%CI-1.17-2.64)

The only significant difference in the rehospitalisation status of the cohort was the serum potassium

level. This was significantly higher in the rehospitalised group (4.3 £ 0.9 vs. 3.6 £ 0.7, p=0.011)
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Figure 8.4. A. Kaplan Meier curve showing the rate of mortality of the cohort in 180-days. B. Kaplan Meier
curve showing the rate of rehospitalisation of the cohort in 180-days.

205



8.4 Discussion

There has been limited study on the characteristics and outcome of HT-HF in Nigeria and this is the

first comprehensive study of this disorder in the country.

Our findings from this study indicate that HT-HF is a problem of middle aged Nigerians. Only 46%
were above the age of 60-years. Majority of the patients present with severe symptoms and are in
worse NYHA functional class (82% were in NYHA Il or IV). We also noted that severe LV remodeling
patterns and frequent functional valvular dysfunction were common in a predominantly denovo HF
(Moderate/severe AR, MR and TR were present in 3.6, 31.6 and 21.1% respectively). Co-morbid
conditions were common. While the use of disease modifying drugs such as ACEI/ARB and
spironolactone was high, the rate of use of beta-blockers and hydrallazine — isosorbide was

abysmally low. Finally intra-hospital mortality of 3.4% (95% Cl 1.5-6.6%) was recorded.

Table 8.3 depicts the comparison of our data with previous studies in other parts of Africa and high
income countries. While our subjects were slightly older than a Cameroonian study (59.3 vs. 54.9
years) (Dzudie et al., 2008), they were younger than hypertensive subjects in South Africa (61years)
(Stewart et al., 2008), Europe (69.8years) (Nieminen et al., 2006b) or North America (74.8 years)

(Sato et al., 2010)

The male preponderance in our cohort is similar to the report from Europe.(Nieminen et al., 2006a,
Nieminen et al., 2008). Higher frequency in women has been reported elsewhere.(Stewart et al.,
2008, Sato et al., 2010) The rate of co-morbidities (diabetes mellitus, CAD, COPD, stroke, atrial
fibrillation) is lower in our cohort compared with similar data in Europe and America (Table Ill). This
not unconnected with higher rate of CVD risk factors in Europe and America such as cigarette
smoking, obesity, dyslipidemia etc. The frequency of anemia is similar. The mean blood pressure
compares well with the report from South Africa(Stewart et al., 2008) but lower than the mean

blood pressure in the ATTEND registry.(Sato et al., 2010) Our subjects had more severe LV systolic
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dysfunction and larger LA size (surrogate of LV diastolic dysfunction) compared to previous reports

elsewhere.(Stewart et al., 2008, Nieminen et al., 2006a, Sato et al., 2010)

The use of disease modifying drug such as ACE inhibitors is comparable to previous reports however

beta-blocker utilization is very low in our report.

The intrahospital outcome is better than the report from a Polish report but worse than that of

EuroHF survey and that ATTEND registry.

Several factors could explain the severity of the disease in our cohort. Late presentation is one
reason. Most often the patients are unaware that they have high blood pressure. In a recent review
it was found that only 14.2-30% of Nigerian are aware that they are hypertensive, 18-21% are on
treatment and only 9% are controlled.(Ogah et al., 2012b) Other factors may include ignorance, lack

of health education, weak healthcare system and poor social support.

Some reasons may account for lower history of stroke in our study compared to data from high
income countries. It is possible that most of our stroke patients die and do not live long enough to
develop HF. Better facilities available for care of stroke patients may have accounted for higher
number of subjects with previous history of stroke in advanced countries. In a 10-year review of
stroke, Ogun et al(Ogun et al., 2005) documented that that the case fatality at 24-hours , 7-days, 30-
days and 6-months were 9%, 28%, 40% and 46%, respectively[154]. In 2007, mortality from stroke in

the country was put at 126/100, 000 population.(Strong et al., 2007)

An important feature of our study is the assessment of LV geometry and filling pattern in
hypertensive HF patients which has been scarcely studied in Africa. Severe forms of LV geometry
(concentric or eccentric hypertrophy) were frequent which is indicative of severe myocardial

remodeling in our HF patients.
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Presence of high frequency of pseudo-normalized and restrictive LV filling pattern indicates severe
degrees of LV diastolic dysfunction. This may also explain the high frequency of valvular

abnormalities in our cohort.

Some of the potential reasons for the high prevalence of severe diastolic dysfunction in our study
population may include severity of the hypertension and LVH. Race as well as salt sensitivity may

also be responsible.

The commons reasons for the low utilization of beta-blockers in our cohort could include severity of
disease and oedema at presentation, low blood pressure on admission, poverty (since patients pay
out of their pocket and sometimes ignorance on the side of the care givers. The high rate of use of
digitalis could be related to the high burden of systolic HF as well as ignorance on the part of health

professionals

These finding s provide an opportunity for intervention (education and training of health care
providers) The finding that presence of renal impairment is an independent predictor of outcome in
our cohort supports the known abysmal outcome of patients with chronic kidney disease (CKD) in
Nigeria and in most African countries.(Seck et al., 2013, Ulasi and ljoma, 2010) In most cases renal

replacement is out of the reach of patients because of high cost or non-availability.
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Table 8.3. Comparison of our findings with similar studies in other parts of the world

Present study HOS(Stewart et | EHFS AHEAD(Sato et | Venskutonyte et
al., 2008) li(Nieminen et | al., 2010) al(Venskutonyte
Characteristics (n=320) al., 2006b) et al., 2009)
(n=281) (n=149)
(n=200) (n=65)
Female (%) 42.5 61 39.6 65.4 33.3
Mean age (yrs.) 59.3 61 69.8 74.8 65.5
Denovo HF (%) 85.6 NA 373 74.3 66.7
NYHA HH+IV (%) 82.2 29 NA 34.0 NA
Previous history of hypertension (%) 90.6 100 94.6 94.3 100
Diabetes mellitus (%) 12.2 14 34.5 43.1 33.3
Previous Ml or CAD (%) 0.3 1.0 53.8 26.4 46.7
COPD (%) 2.5 NA 18.0 17.8 26.7
Stroke or TIA in History (%) 0.3 12 16.0 26.4 20
Atrial Fibrillation (%) 12.8 9 37.7 19.0 46.7
Mean systolic BP(mmHg) 144 140 NA 198 NA
Mean diastolic BP(mmHg) 91 80 NA 100 NA
Heart Rate (beats/min) 96 NA NA 93 NA
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Body Mass Index (kg/m?) 24.2 NA NA 28.0 33.9
Hospitalization for HF within last 12 months | 82.2 NA NA 45.1 46.6
(%)

Renal Failure (%) 14.4 27 18.7 NA NA
Anaemia (%) 11.5 10 11.3 NA NA
Infection (%) 63.4 NA 15.6 NA 133
Non-Compliance with Therapy (%) 74.1 NA 21.9 NA 66.7
ACE Inhibitors (%) 99.1 NA NA 71.3 NA
Beta-blockers (%) 2.7 NA NA 77.0 NA
Calcium antagonists (%) 30.6 NA NA 51.1 NA
Diuretics (%) 86.9 NA NA 88.5 NA
Spironolactone (%) 81.3 NA NA 36.2 NA
Digoxin (%) 73.1 NA NS 13.8 NA
LVEDD (mm) 55 46 56 NA 50*
Mean ejection fraction 42.7 53 44 55 50.5
LA (mm) 47 NA 45 NA 42*
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Mitral regurgitation (%) 79.1 7 77.6 NA 100
Tricuspid regurgitation (%) 60.8 6 53.7 NA 93.3
LOS days, median 9 NA 8 NA 13
Intra-hospital mortality (%) 34 NA 15 2.2 6.6
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8.4.1 Perspectives

The study has some important clinical and public health implications. In view of the rising burden
CVD risk factors especially hypertension in Nigeria, our finding may indicate possible increase in the
burden of heart failure and other hypertensive target organ damage. This is against the background
of high burden of HIV/AIDs and other communicable disease that has place a lot of strain on the

weak health system of the country.

There is therefore need for regular and systematic national and regional data necessary for policy. It
is important to set up chronic disease clinics at the community level to cater for diseases such as
hypertension and the twin sister- diabetes mellitus. This will reduce the burden on general
physicians as well as reduce the waiting time encountered by hypertensive patients in most general
clinics. Government can also subsidize the cost of drugs as the burden of out-of-pocket purchasing of

medications often lead to non-compliance.

Basic equipment for measuring BP should be made available at all levels of care in the country
especially at the PHC. Capacity building in the form of training and retraining of health workers as
well as education of the general population on the significance of causes and control of hypertension

is important.

At the individual level, the use of nurse led PHC for the diagnosis and follow-up has been shown to
be effective.(Sindhu et al.,, 2010) Integration of blood pressure control into other control
programmes such as HIV/AIDS control programmes have been demonstrated to be useful and
effective in some countries such as Cambodia and South Africa.(Levitt et al., 2011) The national
policy on non-communicable disease must be put into use especially at the primary health care
(PHC) level. The national guideline on the management of hypertension has to be tailored to the
needs and peculiarities of the Nigerian environment. The guideline should also be available and
accessible to healthcare providers at all levels of care. The process of procurement and distribution

of anti-hypertensive medications has to be standardized in order to prevent “out of stock”
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syndrome. There must also be quality control in order to stop the flow of counterfeit medications in

the country.

Reduction of salt intake is one of the most cost effective approaches to BP control. In this regard
Nigeria can learn from South Africa that recently passed a law that will regulate the amount of salt in

processed foods in the country.(2012b)

The global risk management approach must remain the key message in Nigeria. This has been shown

to be economically beneficial in many third world countries.(Gaziano et al., 2008)

Finally community participation is an important approach in public health control programmes in
SSA. The use of traditional and religious rulers has produced good results in many primary

healthcare programmes and this can be applied to BP control.
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8.4.2 Limitations

This study has some limitations. Because the study was hospital based, it may not have captured all
cases of heart failure in the community especially those with mild disease as well as chronic stable
HF cases. However, effort was made by the group to inform healthcare providers (both in public and
private health institutions) in the community about the registry. More so our institution was the only
one that had the services of a cardiologist and that has cardiac evaluation tools in the city. We may
not have captured some of the heart failure cases that presented to the out-patient department. A

community based data is better in order to estimate the true burden of the disease in the state.

We could not assess biomarkers in this study due to cost constraint.

LV systolic function evaluation did mid include mid-wall function assessment which has been
repeatedly shown to be prognostically valuable and to respond to treatment in hypertensive heart
disease.(Verdecchia et al., 2001, Wachtell et al., 2010) Finally some of the newer parameters for

accessing diastolic function were not used in this study.

8.4.3 Conclusion

In conclusion, HT-HF afflicts Nigerians in their productive age group with attendant economic loss
high disability adjusted life years. The disease is often severe due to late presentation. Efforts should
be made at the community level to ensure primordial prevention, early detection, treatment and

control of hypertension in the country.
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In the previous chapters, we explored the contemporary profile of Nigerian patient presenting with
acute HF including their antecedents, clinical presentation and indeed health outcomes following
their initial admission with acute HF. In order to respond to increasing burden of acute and chronic

forms of HF in the region, it is imperative to understand the economic burden of acute HF.

In this chapter we describe the economic cost of HF (both direct and indirect cost) in Abeokuta for

the year 2010. The annual cost per person was calculated.

215




Chapter 9: The economic cost of acute HF in Abeokuta, Nigeria

Published paper 5.

> Ogah 0S, Stewart S, Onwujekwe OE, Falase AO, Adebayo SO, Olunuga T, et al. Economic
burden of heart failure: investigating outpatient and inpatient costs in abeokuta,

southwest Nigeria. PloS one. 2014;9(11):e113032. PubMed PMID: 25415310. Pubmed

Central PMCID: 4240551.

Commblark

Goeer sccess

Cotabioe: 0w 06 Siewart 5 Orgeie O
Painn 401 Admbmye 50, o sl (20WE) Poormmme:
Sumen of Paar Pk, resmspaing Cusatu
e G 1 Aiatn, S
Higmsa, Piok OHE 11 #FIX2. dot 15,1377
el o 11282

Eclier: Kt Catipare. Unearsty o Wi
sy

Pacstves: iy 18 3114
Acrapind: Deptar 18 3014

Publishedt: Sevamber 39, 301

Copyvight: © 30064 Dgat ot o Thin i am
Eoar aeann o Surtse sue B evs o
- i A mhich
porr rewchs B Sereaon wd

repriecicn. 0wy radur, v e o
P

sty demabny: Tha s corfem St ol s
vy #a fndngs e iy madee wihod
T
i Sempering inkorraiion S

Ecruten, Germany) and e 51 Macs Fiater
Peuritaton tor dering B s of 50 1 Capn
oy, St B, e By 504, T btors Pt
3 el in sy deaige. i calecion and
W, e o b, o paparo o fa
——

Compating st T o ta cecared
B o o it st

®

£
MESEARCH AMTICLE

Economic Burden of Heart Failure:
Investigating QOutpatient and Inpatient
Costs in Abeokuta, Southwest Nigeria

Okechukwu 5. Ogah', Simon Stewart™, Obinna E. Onwujelowe®,
Ayodele 0. Falase', Sahesd O. Adebayo®, Talwo Clunuga®, Karen Sliwa’?

4. Divinion =f cardicogy, Depmriment =f Madicre, Unhenity College Hespial, Eaden, Higers, 2. Sowsio
Cardizvecular Massarch Usi, Facuty =f Healh Scences, Usivenity of e Witesisneand, oharmestug
South Adrica, 3. Hater inuSs for Candcvascuier Masssrh in Africs and isatie of Isfectoun Disenss s
Msecuter Wlecicne, Pacoly of Henith Scerce, Uniearity of Cape Tows, Cape Town, Soul Aica, 4.
Dapartrant of Hesth Aseresrstios srd Msssgemart, Pacuy of Hesth Scerces ssd Techesiegy
Univmraty of Migess, Erugu Carmpes, Erugu Steta. Wigess. 3. Deparirmed of Masicns Fuctarsl Macesl
Canira. Abmciuin, Migeris, B baSonal Haakh and Macical ressnsch Cowncl Cenire of Aeeaec Excelence o
PMacuce, Inssusity n Hasr Dtssass. Msboams, Ausirain

Abstract

Background: Hearl fallure (HF) Is a deadly, disabling and oflen cos®y syndrome
worid-wice. Uinfortunatedy, there is a pauchty of data descriing lis sconcmic impact
In sub Saharan Aoy a region in whikch the number of relatively younger cases will
IngvRabily rise.

Methoos: Heath sconomic data were extracted from a prospaciive HF registry in a
tertiary hosphal siuated in Abeokuta, scuthwest Nigsna, Cutpatient and Inpatisnt
casls were computed from a represantative cohor of 239 HF cases Including
personnel, diagnostic and treatment resouwces used for their management cver a
12-monih pariod. Indinesct costs wens also caiculaied. The annual cost per person
was then calculates.

Results: Mzan age of the cohort was 38.0 + 15.1 years and 33.1% were men.
The total computed cost af cars of HF In Abeakuta was 70, 200,045 Migenan
Haira (LI55308. 583) translating 1o 319,200 Maira (U552, 128 US Dollars) per
patient per year. Ths tofal cost of In-patisnt care (48% of iolal health care
expendiure) was estimated as 34,990 477 Naira (abowt 301,230 US oollars).
This comprised of 17,885,877 Naira- 30.5% ($Lt5114,600) and 17,508,500
naira — 4B %(SUS 118,710} for direct and In-dirsct costs respactively, Out-
patient cost was estmated as 41,292,368 Maira (SUS 275,282). The ralatively
high cost of oulpatient care was largely due io cost of transportation for
menthiy follow up wisits. Paymeants wers moslly made through cut-of-pocket
spending

FLOS/ONE | DOLN. 137 Uourmai pone. 0153013 Mowessber 11, 2014 T

ek

Ezznomiz Burden oI Heat Fasirs i Kigers

ESonclusion: The economic burden of HF In Migeria is particulariy high considering,
fthe relatively young age of affecied cases. a minimum wage of 18,000 Naira
{$US120) per month and considerable componant of oul-of-podicet spending for
thoss affectsd. Health reforms desigrsd o mitigate the Indrvidual o societal burden
Imposad by e SYNOmme are reguined.

216



Abstract

Background: Heart failure (HF) is a deadly, disabling and often costly syndrome world-wide.
Unfortunately, there is a paucity of data describing its economic impact in sub Saharan Africa; a
region in which the number of relatively younger cases will inevitably rise.

Methods: Heath economic data were extracted from a prospective HF registry in a tertiary hospital
situated in Abeokuta, southwest Nigeria. Outpatient and inpatient costs were computed from a
representative cohort of 239 HF cases including personnel, diagnostic and treatment resources used
for their management over a 12-month period. Indirect costs were also calculated. The annual cost
per person was then calculated.

Results: Mean age of the cohort was 58.0 £15.1 years and 53.1% were men. The total computed
cost of care of HF in Abeokuta was 76, 288,845 Nigerian Naira (US$508, 595) translating to 319,200
Naira (US$2,128 US Dollars) per patient per year. The total cost of in-patient care (46% of total
health care expenditure) was estimated as 34,996,477 Naira (about 301,230 US dollars). This
comprised of 17,899,977 Naira- 50.9% (SUS114, 600) and 17,806,500 naira 49.1%(5US118,710) for
direct and in-direct costs respectively. Out-patient cost was estimated as 41,292,368 Naira (SUS
275,282). The relatively high cost of outpatient care was largely due to cost of transportation for
monthly follow up visits. Payments were mostly made through out-of-pocket spending.

Conclusion: The economic burden of HF in Nigeria is particularly high considering, the relatively
young age of affected cases, a minimum wage of 18,000 Naira (5US120) per month and considerable
component of out-of-pocket spending for those affected. Health reforms designed to mitigate the

individual to societal burden imposed by the syndrome are required.
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9.1 Introduction
Heart failure (HF) has recently emerged as a global health problem.(Cook et al., 2014) It is a highly

symptomatic syndrome that affects 2-3% of the population in high income countries especially in
people above the age of 65 years.(Redfield et al., 2003, Mosterd et al., 1999) Approximately 15
million (out of 900 million) Europeans and 5.8 million (out of 300 million) Americans are affected by
HF.(Wijeysundera et al., 2010, McMurray et al.,, 2012) The burden of HF has increased due to
increasing elderly population as well as improved survival of patients with risks of HF such as acute
myocardial infarction, hypertension and diabetes mellitus.(Nagamine et al., 2006, Hines et al., 2006)
In response, strategies for the effective management of the disease in the outpatient setting have
been developed and applied.(McMurray et al., 2012) This has led to improved survival in some
countries.(Wijeysundera et al., 2010, Maclntyre et al., 2000, Schaufelberger et al., 2004) In high-
income countries, the economic burden of HF is high because it is associated with frequent hospital
admissions.(Stewart et al., 2002, Ryden-Bergsten and Andersson, 1999) Moreover, management of
HF places significant financial burden on patients, their families/ care-givers and, as indicated,

society as a whole.(Araujo et al., 2005, Stewart et al., 2002, Stewart, 2005)

Until recently, little was known about the emerging problem of non-communicable forms of HF
supplementing traditional pathways to the syndrome in sub-Saharan Africa. Contemporary studies
from South Africa(Stewart et al., 2008, Sliwa et al., 2008) and Nigeria(Ojji et al., 2013, Ojji et al.,
2009, Laabes et al., 2008, Ogah et al., 2014a) have built on historical reports to demonstrate that the
aetiology, natural history and indeed case profile of HF (i.e. more women and younger individuals
affected in the prime of their life) is different from high-income countries. As such, HF is now
responsible for 7-10% of medical admissions in the region.(Ojji et al., 2013, Oyoo and Ogola, 1999,
Ogah et al., 2014a) Significantly, given its potential enormous cost implications (both related to

direct health care costs and economic burden on affected individuals and their families) there is
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virtually no data on the economic burden of HF in sub-Saharan African countries and major

populaces such as Nigeria.

9.1.1 Study Aims & Objectives

The aim of this study, therefore, was to determine the consumption of health care resources for the
treatment of HF in Abeokuta, Nigeria and to estimate overall healthcare costs associated with its
management in a large and representative cohort of affected cases. Data were used to estimate the
annual cost of HF in the region to inform health care policy towards efficient use of resources to

mitigate the individual to societal impact of the syndrome.

9.2 Material and Methods

9.2.1 Ethics Statement
This study was approved by the Federal Medical Center Abeokuta and University of Witwatersrand

Health Research Ethics Review Committees and all the participants provided informed consent in

writing, in accordance with the Declaration of Helsinki. (Rits, 1964)

9.2.2 Study site

The study was undertaken at the Federal Medical Centre, Abeokuta, Ogun state, southwest Nigeria.
The state has a population of about 3,751,140 inhabitants.(2014c) Abeokuta is the state capital and
has a population of about a million people.(2014a) As described previously (Ogah et al., 2014a),
Federal medical center Abeokuta is a tertiary institution that receives referrals from primary and
secondary health facilities within and outside the state. All the patients that were discharged alive
were given monthly appointments for clinical review as well as for refill of their medications.
Patients pay out of pocket and many may not be able to buy medication that will last for longer
period. Home based nursing care is not in existence in the city and in many parts of the country.
Patients are often taken care of by their relations. Healthcare cost in the city of Abeokuta and in

most parts of Nigeria is generally borne by the patient through out of pocket payment payments.
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Only a small proportion of the Nigerian population has access to social health insurance.(Soyibo et
al., Lawanson et al., 2012, 2012a) However, there exist very strong family bonding and extended
family systems where poor patients are assisted by their wealthy or well-to-do family members. The
limited coverage of social health insurance in Nigeria is a very big challenge to the achievement of

universal health coverage and health care delivery in the country.

9.2.3 Study design and sample
As described previously(Ogah et al., 2014a), the Abeokuta HF registry was a hospital based,

prospective, observational registry that ran from January 2009 to December 2010 which was
established to determine the current clinical profile of HF in the city as well as to assess typical
clinical outcomes and healthcare costs (the focus of this report) associated with HF. A more detailed
description of the registry has been documented.(Ogah et al., 2014a) Briefly, all cases of HF
presenting to the hospital were captured into the database. Private health facilities, primary health
centres as well as health workers were sensitized on the existence of the registry with good
response. To a large extent, the sample was fully representative of the population. During the
period, HF was responsible for 9% of total medical admission (Ogah et al., 2014a) a figure that is
consistent with equivalent reports from other parts of Africa.(Oyoo and Ogola, 1999, Laabes et al.,

2008, Stewart et al., 2008)

9.2.4 Data collection

A specific data extraction proforma was developed and used to obtain data on resource
consumption in those cases enrolled in the Abeokuta HF registry. The clinical diagnostic criteria
employed in the diagnosis of HF have been described elsewhere.(Ogah et al.,, 2014a) Clinical
diagnoses were coded using the International Classification of Diseases (ICD-10) coding
system.(2010) The proforma was used to extract the following direct outpatient and inpatient cost

categories as shown in the textbox below.
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9.2.5 Health Care Expenditure

i. Direct Health Care Costs

The inpatient costs include the cost of medical and nursing care, cost of investigations and drugs. It
also includes the cost of surgery and procedures as well transportation to and from the hospital.
Personnel costs include the opportunity cost of medical care, nursing as well as ancillary support by
other health workers. The wages of these health workers were derived from the Federal
Government of Nigeria salary scales. This included their basic salary; call duty allowance, hazard
allowance and housing allowance. We did not capture cost associated with purchase of medications
over the counter, cost of alternative medical care which is common in Africa, aids, home
modifications etc. We assume that these categories are likely to represent a very small percentage

of the total costs identified from this study. We also did not capture capital costs.

ii. Indirect Health Care Costs

For indirect costs, the days of lost work (productivity loss) were calculated and the minimum wage

used to monetize them.

Cost Component
A. In-patient care

i. Direct cost
e Hospital care (Medical consultation,
Nursing care, utility fees,
accommodation and feeding and
ward consumables including oxygen)

e Laboratory investigations
e Medications
e  Surgery and procedures

e Transportation
ii. Indirect cost(the days of lost work
(productivity loss)

B. Out-patient care

i. Direct cost
e  Clinic visits
e Laboratory investigations
e Medications

Transportation
ii. Indirect cost: the days of lost work
(productivity loss)

Text box showing summary of the cost components.
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In-patient cost

The standard costing table (unit costs) of the Federal Medical Center, Abeokuta for the year 2010
was used for computing the cost of consultations, hospital admissions, medical consumables,
medical investigations, and drug therapy (see Text box above). It was assumed that the cost of
single hospital admission covers the cost of treatment in the emergency room as well as in the
medical ward. The cost of medications was taken as a whole. We assumed that the cost of

medications had remained unchanged throughout the year.

Out-patient costs

This was also grouped into direct and indirect costs. All the patients that were discharged alive were
given monthly appointments for clinical review as well as for refill of their medications (see Text

box).

Specific costs

i. Cost of drugs

The costs of drugs were based on the hospital’s price list (which includes the tender prices plus a
10% mark up or dispensing fee). The frequency of use of the various categories of drugs was based
on the findings from the HF registry. The most frequent dosage was used for cost calculation. We did
not account for increase or reduction in dose of the drugs during the course of treatment. We

assumed that substitution of one class or brand of medication occurred without additional costs.

ii. Cost of Laboratory and diagnostic tests

The cost of all laboratory and diagnostic tests (haematological, biochemical, microbiological, chest
radiography, electrocardiography and echocardiography) were based on the price list of the hospital

in 2010. The rate of consumption of these items was also garnered from the HF registry.
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ili. Cost of Surgery and Procedures

The cost of surgeries and procedures were obtained from the Lagos State University Teaching
Hospital (LASUTH), as well the Reddington multi-specialist hospital, Lagos where majority of the
surgeries and procedures were performed.(Falase et al., 2013, Johnson et al., 2014) The surgeries
and procedures include valve surgeries, coronary angioplasty/stenting, pericardiectomies etc. Total

cost was multiplied by the frequency of the surgeries and procedures.

9.3 Estimation of indirect costs

The human capital approach was used to estimate the indirect cost. The average annual earning of
the patients was estimated based on their occupational group. These were used to calculate their
average daily earnings. The product of the working days lost and average daily earnings provided the
productivity losses associated with HF in the study and these were assigned monetary values.

Cost analyses

All available costs (as detailed above) associated with in-patient care, out-patient care as well as the
opportunity costs associated with HF management in the city were computed for the year 2010. An
annual, prevalence based approach was employed in estimating the cost of the resources used for
the management HF.(Stewart et al., 2002, Ryden-Bergsten and Andersson, 1999, Czech et al., 2013,
Araujo et al., 2005) Healthcare costs were then expressed in the local currency-Naira, (and

converted to US Dollar [SUS] at a rate of 150 Nigerian Naira to SUS1 in 2010).

9.4 Results

Outpatient and inpatient costs were computed from a representative cohort of 239 HF cases over a
12-month period for the year 2010. Table 9.1 provides a summary of the study cohort used to derive
all HF-related health care activities. Mean age was 58.0+15.1 years, 46.9% were female and around

one third were aged < 55 years and in the prime of their potential working life.
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9.4.1 Cost of components of in-patient care

i. Cost of hospital care
The following were computed for the subjects: medical consultation (N300/day), nursing care
(N200/day), utility fees(N400/day), accommodation and feeding (N900/day) and average cost of
ward consumables/patient/ admission (N3500/patient)The estimated cost of hospital care for the

year was about 5.5 million naira (about $U36,500)

ii. Cost of laboratory investigations
The laboratory investigations considered in the costing is as shown in Table 9.2.The estimated cost

was approximately 3.8 million naira (about $US28,000).

ili. Cost of medications
This includes cost of standard drugs for the management of HF, as well as other drugs such as
antituberculous drugs used for the management of T.B pericarditis. The estimated cost of drugs was

N6,565,527 (about $US43770) (Table 9.3).

iv. Cost of Surgery/Procedures
As stated earlier, we estimated the cost of surgery/ procedures for the few patients who were able

to afford them. This was estimated to cost N1, 092, 000 (about SUS72800) — see Table 9.4.

v. Cost of transportation

This was calculated to cost N216, 600 (about SUS1, 444) (see Table 9.5)

vi. Indirect in-patient care cost

This was estimated to cost N17, 806,500 Naira (5US118, 710) — (Table 9.6)
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Table 9.1. Sociodemographic profile of the HF subjects seen in 2010

Variable Value

Gender

Male (n/%) 127(53.1)
Female (n/%) 112(46.9)
Mean age (years) 58.0(15.1)
Median age(years) 60

Age range (years)

<24 8(3.3)

25-34 15(6.3)

35-44 21(8.8)

45-54 40(16.7)

55-64 59(24.7)

65-74 63(26.4)

>=75 33(13.8)
Marital status

Single 32(13.4)
Married 168(70.3)
Widow/widower 5(2.1)
Separated/ Divorced 34(14.2)
Educational level

No formal education 88(36.8)
Primary (<=6 years) 60(25.1)
Secondary (6-12 years) 44(18.4)
Post-Secondary/University/Postgraduate (>12years) 47(19.7)
Occupation

Unemployed 20(8.4)
Unskilled labour 146(61.1)
Skilled labour 18(7.5)
Professional 24(10.0)
Pensioner/Retiree 31(13.0)

Place of residence

Within Abeokuta city 138(57.7)
Outside Abeokuta but within Ogun State 53(22.2)
Outside Abeokuta and outside Ogun State 48(20.1)
Monthly Income of subjects in Naira(Median value)

Unemployed* 18000(120USD)
Unskilled labour 90,000(600USD)
Skilled labour 240,000(1600USD)
Professional 480,000(3200USD)
Pensioner/Retiree 330,000(2200USD)
Aetiology of HF

Hypertensive HF 195(81.6)
Dilated Cardiomyopathy 14(5.9)
Pericardial Diseases 8(3.3)
Rheumatic Heart Disease 4(1.7)

Others 4(1.7)
Co-morbidities

Hypertension 185(77.4)
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Osteoarthritis 49(20.9)
Atrial fibrillation 37(15.5)
Diabetes Mellitus 24(10.0)
Chronic Obstructive pulmonary disease 7(2.9)
Others 6(2.4)

*Allocated minimum wage in the country
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Table 9.2. Cost of investigations (In-patient)

A. In-patient Investigations

Investigation Cost per test Percent* | Number | Cost Cost (US Dollars)
(Naira)
Urinalysis 200 88 225 45000 300.0
Full blood count 1350 96 229 309150 2061.0
Blood sugar 400 96 229 91600 610.7
Electrolyte and Urea | 2500 96 229 572500 3816.7
Lipid profile 3500 65 155 542500 3616.7
Electrocardiography 2500 96 229 572500 3816.7
Echocardiography 5000 92 220 1100000 7333.3
Chest X-Ray 2000 96 229 458000 3053.3
Cardiac enzyme 5000 0.8 2 10000 66.7
INR 3500 10 24 84000 560.0
HIV screening 500 46 111 55500 370.0
Liver function tests 3000 50 120 360000 2400.0
Total Cost 3840750 28005.0
Note: Cost based on the hospital costing list for 2009
B. Out-patient investigations
Investigation Cost per test Percent* | Number Cost Cost (US Dollars)
(Naira)
Electrocardiography 2500 96 197 492500 3283.3
Electrolyte and Urea | 2500 96 197 492500 3283.3
Total 5000 96 394 985000 6566.7

Note: Calculation based on those that survived, it is assumed that same proportion on admission
performed these investigations during follow up
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Table 9.3. In-patient cost of medications

Drug Route Dose Dosing Unit cost | Cost per | Total Number | Total cost in
(Naira) daily Cost(Naira) of US Dollars
dose(Naira) subjects
Frusemide Y 40mg 3 20 60 13620 227 90.8
Frusemide Oral 40mg 3 5 15 3405 227 22.7
Amlodipine Oral 5mg 1 15 15 615 41 4.1
Lisinopril Oral 10mg 1 15 15 3330 222 22.2
Spironolactone Oral 25mg 1 10 10 2030 203 13.5
Digoxin Oral 0.125mg 1 5 5 1015 203 6.8
Carvedilol Oral 6.25mg 1 25 25 550 22 3.7
Hydrallazine Oral 25mg 1 5 5 90 18 0.6
Isosorbide dinitrate Oral 10mg 1 220 220 3960 18 26.4
Heparin (LMW) SC 40mg 1 1350 1350 209250 155 1395.0
Warfarin Oral 2.5mg 1 40 40 1120 28 7.5
Atorvastatin Oral 10mg 1 180 180 7380 41 49.2
Amiodarone Oral 200mg 2 20 40 200 5 13
Antibiotics (Augmentin) | IV 600mg 3 600 1800 399600 222 2664.0
Antibiotics (Augmentin) | Oral 625mg 2 170 340 75480 222 503.2
Prednisolone Oral 30mg 1 30 30 7170 239 47.8
Anti-tuberculous Oral Multiple 1 60 60 480 8 3.2
therapy drugs
Aspirin Oral 75mg 1 2 2 208 104 14
Total 729503 4863.4
Grand Total 6565527 43770.2

Source: Federal Medical Centre, Abeokuta costing list, Median length of hospital stay= 9 days, 1 US
Dollar = 150 naira (2010)
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Table 9.4. Cost of procedures (In-patient)

Procedure Number | Cost per procedure | Total cost(Naira) Cost (US Dollar)
Pericardiocentesis 11 20,000 220000 1466.7
Pericardiectomy* 2 150,000 300,000 2000.0
Coronary angioplasty/Stenting* | 2 700,000 1,400,000 9333.3

Valve surgery* 5 1,800,000 9000000 60000.0

Total 10,920,000 72800.0

*Source= Lagos State University Teaching Hospital and Reddington Hospital Lagos (Ref),

1 US Dollar = 150 Nigerian Naira,

Table 9.5. Cost of transport (In-patients)

Residence Number | Mean Cost* | Total(Naira) | Total Cost (Dollars)
Within Abeokuta 138 250 34500 230

Outside Abeokuta but within Ogun | 53 900 47700 318

State*

Outside Ogun State* 48 2800 134400 896

Total 216600 1444

*Mean Cost= Cost per visit = (to and fro), Source= Transport fair at the city motor park,

1 US Dollar= 150 Nigerian Naira
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Table 9.6. Indirect cost (In-patient/ outpatient)

A. Indirect in-patient care cost

Occupation Monthly Daily Daily No of | Total Income | Income lost | Income lost
Income income income(Dollars) | Subjects lost/day(Naira) | (Naira)** (Dollar)**

Unemployed* 18000 900 6 20 18000 162000 1080

Unskilled 90000 4500 30 146 657000 5913000 39420

Skilled 240000 12000 80 18 216000 1944000 12960

Professional 480000 24000 160 24 576000 5184000 34560

Pensioners 330000 16500 110 31 511500 4603500 30690

Total 1158000 57900 386 239 1978500 17806500 118710

Note: Income loss was based on 5 working days in a week, **Income loss was based on median Los of 9 days

B. Indirect out-patient care cost

Occupation Monthly Daily Daily No of | Total Income | Income lost | Income lost
Income income income(Dollars) | Subjects lost/day(Naira) | (Naira)** (Dollar)**

Unemployed* 18000 900 6 14 12600 151200 1008

Unskilled 90000 4500 30 130 585000 7020000 46800

Skilled 240000 12000 80 15 180000 2160000 14400

Professional 480000 24000 160 21 504000 6048000 40320

Pensioners 330000 16500 110 25 412500 4950000 33000

Total 1158000 57900 386 205 1694100 20329200 135528

Note: *Assigned the minimum wage in Nigeria, Income loss was based on 5 working days in a week ,
Because most mortality occurred early, it was assumed that 205 subjects completed follow up, 1dollar =150Nigerian Naira
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9.4.2 Cost of components of out-patient care

i. Out-patient clinic visit
This was based on the cost of medical consultations (N250/visit) and nursing/ ancillary services

(N200/visit).The calculated total cost was N29, 700 (SUS198 US dollar) — see Table 9.7.

ii. Cost of out-patient investigations
This was calculated for subjects who survived initial hospital admission. It was assumed that the
proportion of subjects who had these tests during admission were also able to have them done

during the follow up period. It was estimated to cost N985, 000 (SUS 6567 — see Table 29B.

iii. Cost of outpatient medications
This is shown in Table 9.8. It was estimated to cost N9, 154,168 (SUS61, 028)

iv. Cost of outpatient transportation
This constituted a greater proportion of the out-patient care cost. It was calculated as N9, 717, 000
(SUS 64,780) — see

v. Indirect out-patient care cost

This was estimated to cost about 20,329,200 Naira (SUS135, 528) — Table 9.6.
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Table 9.7. Cost of clinic visits (Out-patient)

Month No of | Mortality No followed up | No of months | Cost (Naira) Cost

(Year_2010) admissions followed up (Dollars)

January 34 0 34 11 4950 33

February 20 0 20 10 4500 30

March 16 1 15 9 4050 27

April 25 5 20 8 3600 24

May 29 1 28 7 3150 21

June 20 2 18 6 2700 18

July 21 1 20 5 2250 15

August 18 0 18 4 1800 12

September 12 1 11 3 1350 9

October 21 2 19 2 900 6

November 9 1 8 1 450

December 14 0 14 0 0 0

Total 239 14 225 66 29700 198

Assumption= All the mortalities occurred early in the process of follow up,

Cost of medical consultation= N250. Cost of nursing and ancillary services =N200

Table 9.8. Cost of medications (Out-patient)
Drug Route | Most frequent | Most Unit cost | Cost per daily | Number of | Total Total cost

dose frequent (Naira) dose(Naira) subjects Cost(Naira) | in us
Dosing Dollars

Frusemide Oral 40mg 3 5 15 148 2220 14.8
Amlodipine Oral 5mg 1 15 15 30 450 3.0
Lisinopril Oral 10mg 1 15 15 203 3045 20.3
Spironolactone Oral 25mg 1 10 10 203 2030 135
Digoxin Oral 0.125mg 1 5 5 55 275 1.8
Carvedilol Oral 6.25mg 1 25 25 30 750 5.0
Hydrallazine Oral 25mg 1 5 5 30 150 1.0
Isosorbide dinitrate Oral 10mg 220 220 30 6600 44.0
Warfarin Oral 2.5mg 1 40 40 28 1120 7.5
Atorvastatin Oral 10mg 1 180 180 41 7380 49.2
Amiodarone Oral 200mg 2 20 40 5 200 1.3
Centrally acting | Oral 500mg 2 10 20 36 720 4.8
drugs (Alpha
methyldopa)
Aspirin Oral 75mg 1 2 2 89 178 1.2
Antidiabetic  agent | Oral 500mg 2 10 20 22 440 2.9
(Metformin)
Antituberculous Oral Multiple drugs 1 40 40 8 320 2.1
therapy
Total 25878 1725
Grand Total (for 365-9 days) OR 356 days except for antiTB which were for 6 months 9154168 61417.1
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Table 9.9. Cost of transport (Out-patient)

Residence Number of | Mean Cost per | Mean cost for 12 | Total Cost | Total Cost
subjects visit(to and fro) visits in a year in Naira in Dollars

Within Abeokuta 138 250 3000 615000 4100

Outside Abeokuta but | 53 900 10800 2214000 14760

within Ogun State*

Outside Ogun State* 48 2800 33600 6888000 45920

Total 239 3950 47400 9717000 64780

*Source: Transport fare at the main motor park in the city, 1 US Dollar = 150 Naira,
Assumptions: Almost all the patients came for follow up
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9.4.3 Summary of in-patent and out-patient care cost
The total cost of in-patient care was estimated as N34,996,477 (SUS301,230). This comprised of

N17,899,977 (50.9%, SUS114,600) and N17,806,500 (49.1%, $US118,710) for direct and in-direct
costs respectively. Direct costs were responsible for 61% of in-patient care costs. About 40% of the
direct cost was due to surgery / procedures. Hospitalization, medical investigations, drug therapy,
and transportation accounted for 20%, 24%, 15%, and 1% respectively, of costs —see Table 9.10 and

Figure 9.3.

Table 9.10 summarizes the components and total estimated cost of out-patient care. It was
estimated as N41,292,368 (SUS 275,282 UD dollars). Direct and in-direct costs were N20,963,168
(SUS139,754) and N20,329,200 (SUS135,528) respectively, constituting 51% and 49% of total out-
patient care costs. Transportation, medications, clinic visits and medical investigations contributed

46%, 44%, 5% and 5% respectively to these costs (Figure 9.3).

9.4.4 Total cost
The total estimated cost of care of HF in Abeokuta for the year 2010 was N76, 288,845 (SUS508,

595) translating to N319,200 (SUS2,128) per patient per year. The proportional contribution of in-
patient and out-patient cost were 46% and 54% respectively. The contribution of various

components to the total cost is shown in Figure 9.3.
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Table 9.10. Summary of various aspects of costs of in-patient/out-patient care

A. Summary of various aspects of costs of in-patient care

ltem Total cost (in Naira) Total Cost in US Dollars
Hospitalization 5475100 36500.7

Investigations 3840750 28005

Medications 6565527 43770.2

Surgery and procedures | 10920000 72800

Transportation 216600 1444

Total Direct Cost 17189977 114600

Total Indirect Cost 17806500 118710

Grand total 34996477 233310

B. Summary of vario

us aspects of costs of out-patient care

ltem Total cost (in Naira) Total Cost in US Dollars
Clinic visit 1107000 7380

Investigations 985000 6567

Medications 9154168 61028

Transportation 9717000 64780

Total Direct cost 20963168 139754

Indirect cost 20329200 135528

Grand total 41292368 275282
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Figure 9.1. Components of direct cost (In-patient)
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Figure 9.3. Percentage contribution of different components to total cost.
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9.5 Discussion

To our knowledge this is the first systematic attempt at estimating the cost of HF in Nigeria; a major
populace of sub-Saharan Africa. We have calculated the cost from an individual perspective whilst
calculating the total cost per annum overall from a societal perspective. Effort was made to capture
all the HF patients in the city of Abeokuta during the study period. All cases of HF presenting to the
two major hospitals in the city were captured into the database. Private health facilities, primary
health centres as well as health workers were sensitized on the existence of the registry with good
response. To a large extent, the sample was representative of the population. During the period, HF
was responsible for 9% of total medical admission similar to earlier report from other parts of
Africa.(Stewart et al., 2008, Oyoo and Ogola, 1999, Laabes et al., 2008) The main findings of the
study are - 1. The total cost of HF or cost per patient per year is enormous considering the context of
a developing economy where out-of-pocket expenses is the main means of health care financing;2.
Furthermore the estimated cost of HF was fairly distributed between in-patient and out-patient
care; 3. A large proportion of direct cost for in-patient care was due to surgery and medical
procedures and; 4. Out-patient medications and transportation was responsible for 90% of direct
cost of out-patient care. The huge cost of HF has been well documented by several reports both at
the individual and population levels. Data from the National Heart and Lung Institute of the United
Kingdom shows that the cost of HF per person is approximately 8500 Pounds. At the national level
HF costs about 39.2 billion US dollars in America (about 2% of US healthcare budget).(Writing Group
et al., 2010) Similar data have been reported from other countries.(Ryden-Bergsten and Andersson,

1999, Stewart et al., 2002) (Araujo et al., 2005, Fagnani et al., 2001)

The distribution of cost of HF in our setting is different from that observed in high income
countries(Fagnani et al., 2001, Stewart et al., 2002, Ryden-Bergsten and Andersson, 1999) but similar
to one report from Brazil.(Araujo et al., 2005) There has not been any report from Africa to compare
our findings with. The contribution of hospital care cost in these countries ranged from 53-75%.
Cost of outpatient care was in the range of 4-31% while the cost of drug therapy was between 6-8%
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of the total cost of care. The pattern of heart diseases as well as level of technological development
influences the mode of care as well as utilization of sophisticated and expensive medical equipment,
procedures and consumables which are obviously needed for the care of HF patients. The
consumption of these is higher in high income countries than in our setting. This is clearly shown by
the impact of surgery/procedures on the cost of hospital care. The few cases (out of the many that
needed this) that had surgery for valvular diseases or coronary interventions escalated the hospital

care cost in our study.

Other determinants of hospital cost will also include length of hospital stay.(Stewart et al., 2002,
Stewart, 2005) (in which our report is similar to European data but longer than the mean length of
hospital stay in the USA) Cost of management of co-morbidities has also been shown to account for
higher cost of hospitalization in high income countries. In one report on Medicare claims, HF
accounted for only15% of the total in-patient cost while 57% were associated with other co-morbid
conditions.(Whellan et al., 2010) This may probably be responsible for the huge cost of

hospitalization in high income countries compared to our environment.

Due to lack of community based or nurse-led or home care of HF patients in our setting, our patients
are given shorter out-patient appointments in order to refill their medications. This is responsible for
the high cost attributable to transportation in our report. Because of the younger age of our
subjects, HF in our setting is, therefore, associated with longer disability adjusted life years and by

extension a huge cost to the society at large.

With the changing demographic and epidemiological landscape in Nigeria coupled with the rising
burden of cardiovascular risk factors and non-communicable diseases (especially hypertension) in
the country, the rate of HF is predicted to rise if preventive measures are not put in place at all
levels. This will put a lot of strain in an already weak health system. The high cost of surgical
interventions and procedures is out of the reach of the average Nigerian. Prevention of conditions

requiring this mode of care such as rheumatic heart disease, tuberculosis (because of pericarditis)

238



and coronary artery disease should be a priority for the country at large. Furthermore the need for
a functional, effective and efficient social health insurance system in the country cannot be
overemphasized considering the fact that majority of those afflicted by HF are poor and are not
likely to sustain the treatment of their illness for a long time. There is also need to develop
community based HF care in the country as this will reduce the cost of outpatient care which is

largely contributed by the cost of frequent transport to-and-from the health facility.

9.5.1 Limitations

This is a hospital based study. Although we tried as much as possible to capture all the HF cases in
the city during the study period, there is still the possibility that mild cases may have been missed

out especially those that were managed in the out-patient clinic.

“The assumption that the same proportion of patients have investigations (ECG etc.) for the
outpatients and inpatients, and that almost all the patients came for follow-up may not be correct. It
is likely that a lower proportion of the outpatients (compared with inpatients) will undergo
investigations and follow-up (given that the in-patients are not able to miss appointments when in

hospital)”

We also did not assess cost based on the severity of HF (NYHA class). Studies have shown that those
in NYHA class IV were 8-30 times more expensive to manage compared to those in NYHA class
II.(Czech et al., 2013, McMurray and Davie, 1996, McMurray et al., 1993b) Age and sex-specific cost
analysis was also not carried out. We also did not include the cost of co-morbidities neither did we
capture cost due to alternative medicines (which is common in Africa), over the counter purchases,
capital cost and indirect cost by care givers as well as the general cost to the society. These are

potential areas of research in our community in the future.

9.5.2 Conclusion

Our data shows the profound impact and importance of HF as a major public health problem in a

developing economy like Nigeria that is still battling with communicable diseases. The annual
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individual cost of HF is high coupled with the fact that of pocket expenses in the country is over 90%.
There is therefore need to reduce this expenditure through control of risk factors for HF in the
society especially high blood pressure, reduction in hospital as well as out-patient care cost through

the development of community HF care programmes in the country.
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Chapter 10: Summary, general discussion, future directions and
conclusions
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10.1 Summary

We have been able to explore the contemporary profile(Ogah et al., 2014a), intra-hospital
outcome(Ogah et al., 2014a), short and medium term outcomes(Ogah et al., 2014c, Ogah et al.,
2014d) as well as the economic cost of acute HF(Ogah et al., 2014e) in Abeokuta, South West
Nigeria.

We have documented that acute presentation of HF (predominantly denovo) constitute about 10%
of all medical admission. We have also shown that the mean age of presentation is about 57-years
which is 20-years lower that the age of presentation of acute HF in Europe and North
American.(Nieminen et al., 2006a, Adams et al., 2005a)

Individuals with acute HF in the city often present late with severe HF (NYHA Ill and IV). HF with
impaired systolic function is commoner and the risk factors for HF are non-ischaemic especially
hypertensive heart disease, dilated cardiomyopathy, rheumatic valvular heart disease and cor-
pulmonale. Intra-hospital outcome is similar to findings in other regions of the world.(Ogah et al.,
2014a)

In terms of outcomes, the mean length of hospital stay was about 11.4days. Mortality at one month
was 4.2% rising to 7.3% at 180-days. Rehospitalization at 180-days was 12.2%. Both socio-
demographic and clinical variables affect mortality as well as readmission rates.(Ogah et al., 2014c,
Ogah et al., 2014d)

The economic cost of HF in Abeokuta Nigeria is huge considering the early age of presentation and
longer disability adjusted life years (DALYs) and paucity of social health insurance in the Nigerian
milieu. Unlike in high income countries where cost of care is mainly due to hospitalization, this is
fairly shared between in-patient and outpatient care cost in Nigeria (46% and 54%)

respectively.(Ogah et al., 2014e)

10.2 Profile of acute HF in the city

The work provides the first comprehensive and detailed profile of acute HF in the city in particular

and in Nigeria in Nigeria. Non-ischaemic causes such as hypertensive HF, dilated cardiomyopathy
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and rheumatic heart disease constitute a greater proportion of the aetiological risk factor for HF in
the city. This is consistent with similar studies in Nigerian(Laabes et al., 2008) and SSA.(Damasceno
et al.,, 2012) Contrary to the findings in this study, HF in high income countries of Europe and
America is essentially a disease of the elderly.(Nieminen et al., 2006a)

This portends a huge public health burden as our subjects have higher disability adjusted life years
with regards to HF. The younger age of presentation may not be unrelated to the pattern of heart
disease in our cohort. Diseases such as rheumatic heart disease and cardiomyopathies are
essentially problems of young people and those in the middle age. In addition, it has been shown
that hypertension and hypertensive heart disease present earlier in Africans and people of African

origin.(Opie and Seedat, 2005)

Secondary valvular dysfunction was a common finding in our cohort. This may explain the severity of
symptoms at the time of presentation in our subjects. This may also be due to the severity of
cardiac damage prior to presentation. This has also been documented by other workers.(Stewart et
al., 2008, Nieminen et al., 2006a)

The study documented and provided an area of public health intervention and improvement of care
in the management of HF in the city and Nigeria. The finding of low use of disease modifying therapy
in the treatment of HF in out cohort provides opportunity for improvement of care through public
education especially amongst heart care providers. This also calls for subsidization of cost of
treatment of a chronic condition such a HF by the Government of Nigeria and other countries in SSA.
A comparative analysis of our finding with previous study in Nigeria about 40 year ago shows that
hypertension now appears to play a predominant role in the aetiology of HF in Southern Nigeria;
infection related heart disease such as rheumatic heart disease, pericardial diseases and
endomyocardial fibrosis appear to be less prominent.

The study also provided an in-depth and comprehensive analysis of the commonest aetiology for HF

in Abeokuta and Nigerian in general: hypertensive heart failure (HHF).
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Less than half of those afflicted were younger than 60years and majority presented in severe HF.
Abnormal LV geometric pattern, severe diastolic filling pattern and valvular dysfunction were
common. Similar to the general HF cohort our subjects were younger than the average HHF patient
in high income country (Nieminen et al., 2006a) but younger than those in some SSA
countries.(Tantchou Tchoumi et al., 2011a)

The burden of CV risk factors and co-morbidity was however lower in our cohort compared to
finding from high income countries.

Poor hypertension awareness, treatment and control are possible reasons for the severity of the
condition in this study. Other factors may include ignorance, weak health system and poor social

support system.

10.3 Outcome of acute HF in Abeokuta

There is generally paucity of data on short/ medium term outcome of acute HF in Nigeria.

The finding from the study shows that the mean length of hospital stay (LOS) was 10.8 + 6.1 (range:
2-61 days medium 9 days).(Ogah et al.,, 2014c) This is longer than data from the THESUS-HF
study(Damasceno et al., 2012) but short than data from elsewhere in Africa. LOS in our study was
generally longer than report from high income countries (4-7days).

Intrahospital mortality rate of 3-8% was comparable to 3.8-6.7% reported by several studies in
Europe(Siirila-Waris et al., 2006, Nieminen et al., 2006a) and America(Adams et al., 2005a) but lower
than several reports from SSA (4.3-9.2%).(Damasceno et al., 2012, Tantchou Tchoumi et al., 2011a)
The findings of HHF constituting majority of our HF population may be responsible for low
intrahospital mortality rate. This has been previously documented in the EURO HF survey
II.(Nieminen et al., 2006a)

The 30- and 180-days mortality rates were 4.2% (95% Cl : 2.4 — 7.3%) and 7.3% (95% Cl : 14.7 —
11.2%) respectively. Mortality was associated with lower systolic blood pressure, higher NYHA

functional class, lower packed cell volume, higher serum creatinine and larger left atrial area. This is
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similar to finding from previous studies.(Nieminen et al., 20064, Siirila-Waris et al., 2006, Rudiger et
al., 2005)

In line with the “obesity paradox”, higher BMI was associated with better prognosis.(Fonarow et al.,
2008)

The fact that this study was conducted in a cardiology service, as well as the young age of our cohort
many explain the relatively low mortality.

It is also possible that the longer stay of our patients in hospital may afford them the opportunity to
recover well and get used to their medication before discharge.

HF outcome is generally better in Japan(Sato et al., 2010) where the average LOS is 21 days
compared to 6.1-9.0 days in USA(Adams et al., 2005a) and Western Europe.(Nieminen et al., 2006a,

Rudiger et al., 2005)

We also report lower rate of readmission (predominantly recurrent HF) at 30days (1.53%) and 180
days (12.2%).(Ogah et al., 2014b) A higher rate of rehospitalization was commoner in the elderly,
those with lower BMI, lower literacy and lower serum sodium. Others include presence of atrial
fibrillation, as well as presence of valvular and renal dysfunction.

On the other hand, female sex, being single, presence of diabetes mellitus and lower packed cell
volume were associated with lower rates of readmission. These are similar to findings by other
workers.(Nieminen et al., 2006a, Rudiger et al., 2005, Siirila-Waris et al., 2006)

The readmission rate reported in this study is similar to the finding in the THESUS-HF
study(Damasceno et al., 2012) but lower than reports from high income countries.(Adams et al.,
2005a, Nieminen et al., 2006a)

The younger age of the cohort, the fact that majority of our subjects had HHF and other forms of
non-ischaemic HF and the longer LOS may be responsible for the lower readmission rate in our
study. The conduct of this work in a cardiology service may also be another reason. The findings may

not reflect the picture in the general population in Nigeria. Nevertheless, the study revealed that
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simple sociodemographic and laboratory variables such as age, BMI, serum sodium, presence of
atrial fibrillation and valvular dysfunction could be used to predict HF subjects who ae at increased

risk of readmission.

10.4 Cost of HF in Abeokuta

The study also for the first time in Nigeria estimated the cost of HF in Nigeria using the data of the
Abeokuta HF registry.

The cost of HF per patient per year was found to be huge considering the fact that Nigeria is a
developing economy and out-of-pocket expenses is the main means of health care financing. HF cost
was fairly and proportionally distributed between in-patient and out-patient care.

The direct cost of in-patient care becomes very huge when surgery and medical procedures are
utilized in the care. Medications and transportation constituted over 90% of outpatient care cost.
The finding of huge cost of HF corroborates previous data from many part of the world such as
UK(Stewart et al., 2002), Sweden(Ryden-Bergsten and Andersson, 1999) etc.

The almost equal distribution of in-patient and outpatient care cost is similar to a data from
Brazil.(Araujo et al., 2005) On the other hand in-patient care cost makes up a large proportion of
cost of HF in high income countries of Western Europe and North America.(Agvall et al., 2005,
McMurray et al., 1993b, Cook et al., 2014)

The pattern of heart diseases (which are predominately non-ischaemic), LOS, burden of co-
morbidities as well as the level of technological development may explain the observed difference.
The burden of co-morbidities is higher in high income countries than in our study. In one USA report,
management co-morbid conditions contributed 57% of HF care.

A significant proportion of the outpatient cost is due to transportation. This is because patients are
often given short appointments in our setting to refill their drugs.

The establishment of community based or nurse-led or home care of HF patients in our setting could
curtail this cost. This has been demonstrated in many high income countries of the world.(Agren et

al., 2013, Stromberg et al., 2003)
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On the societal point of view, the cost of HF in Nigeria is huge considering the younger age at
presentation by our subjects coupled with a longer disability adjusted life years.

Considering the epidemiologic and demographic transition occurring in Nigeria as well as the risking
burden of CV risk factors, the burden of HF is likely going to rise. This will put a lot of strain on the
already weak heath system with catastrophic consequences.

In view of the high cost of cardiac surgery and cardiac procedures, there is need for government to
subsidize the cost associated with this.

Preventive measures are also needed to curtail the burden of conditions such as rheumatic heart
disease and coronary artery disease that most often require these procedure.

There is need for implementation of the national health coverage and the health insurance scheme
in the country must be made to work in order to sustain the treatment of chronic conditions such as

HF.

10.5 Limitations of the study

The cross-sectional nature of this study is a limitation. In addition subjects were recruited mainly
from the ward in a tertiary health facility. Individuals with milder forms of HF and those who were
seen at the out-patient clinic may, therefore, have been under-represented. In addition, cases of
ischaemic heart disease may also have been under-reported because of possibility of sudden death
at home and for the fact that the centre does not have facility for coronary angiography.
Furthermore, since it is a single centre study, the findings may not be extrapolated to the general
Nigerian population. A regional or national HF registry is therefore needed.

The Framingham criteria used for the screening of the subjects has the limitation in that it has been
found to be less effective in the elderly population. Some of the other limitations were highlighted in

the previous chapters.
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10.6

Future directions

The study is a single centre, single city urban hospital based one. Future study will explore
the regional as well as national burden of HF in Nigeria using a multicentre regional or
national registry or survey.

There is generally no population based incidence or prevalence data on HF in SSA in general
and Nigeria in particular. The community or population based data on the burden of systolic
or diastolic dysfunction using echocardiography is unknown. In addition, apart from high
blood pressure the community burden of other aetiological risk factors for HF such as EMF,
rheumatic heart disease and right heart failure is largely unknown. This will also be the focus
of future studies.

The molecular pathobiology of HF in SSA is largely unexplored. This is one area | will to
explore in the future.

The secular trend in HF in the country or in SSA is unknown. This has been well studied in
high income countries of Europe and North America.(Chen et al., 2011, Stewart et al., 2001b,
Neumann et al., 2009, McMurray et al., 1993a) This is worth studying in the future.

There is also need for research into best strategies for treatment and prevention of common
causes of HF in the country.

More cohort studies and longer follow up of HF patients is needed in the country to fully
describe the natural history of HF in Nigeria.

An in-depth cost analysis or economic analysis as well as data on quality of care are also not
available and needs exploring.

Clinical trials on HF as well as on risk factors for HF in Nigeria are generally lacking.

Finally, in-depth scientific approaches to better understand the epidemiology, pathobiology
socio-cultural factors, treatment patterns as well as outcome of HF and diseases leading to

HF will be the focus of my future research. As suggested by Fonn, “research conceptualized,
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conducted, analysed and published by Africans is crucial for Africa to meet the health needs
of her people”(Fonn et al., 1991)
The identified gaps/challenges and future directions and possible solutions are summarised

in table 10.1.

10.7 Conclusions

Compared to high income countries, individuals presenting with AHF in Abeokuta, Nigeria are
relatively younger and still of a working age. It is also commoner in men and associated with severe
symptoms and severe LV systolic dysfunction. Hypertension is by far the commonest aetiological risk
factor.

With the projected increase in hypertension in the region in the coming years, the burden of
hypertension and other complications is expected to rise. There is therefore need to increase
awareness, identification, treatment and control of hypertension in the city and Nigeria at large.
Intra-hospital and short- and medium-term outcomes is similar to findings in other parts of the
world and has similar clinical and laboratory prognostic factors.

The economic burden of heart failure in the study setting is high considering the minimum wage of
18,000 Naira (120 US dollars) per month in the country. This calls for financing reforms for the
control of the disease, which may include a reduction or waiver of user fees in government hospitals,
scaling up of financial risk protection pre-payment mechanisms such as health insurance and use of
primary healthcare centres for follow-up visits for mild cases. The development and adequate

funding of community HF care programmes in the country is also a possible panacea.
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10.1. Other identified gaps/challenges and future directions and possible solutions

GAP/CHALLENGE

FUTURE DIRECTION/POSSIBLE SOLUTION

Chronic HF case were not included in this study

A study targeting chronic “stable” HF case will be
one of the future projects

No data on population based study of HF either in
urban or rural areas of SSA

Further study at the population level is needed

Lack of public health policies in SSA that can
promote equity in health care delivery

Multi-dimensional and multi-sectional approach is
needed to address this. This requires improvement
in finance, education, health, infrastructure,
agriculture etc. This will play vital role in primordial
prevention of CVDs. It will also improve fetal as well
as early childhood nutrition.

Lack of access to CVD care in the rural areas and
among the poor in urban areas.

There is need for strengthening of primary and
community health programme. This will include
training of community health offices and nurses to
be able to identify and monitor HF cases in the
community.

HF related care is associated with catastrophic
experiences

Nigeria and other SSA countries which do not have
universal health coverage should work to achieving
this.

Weak health systems and inadequate human
resources for health

There is need for improvement in the health system
especially at the community level. Data is needed to
assess the usefulness/effectiveness of task sharing/
shifting in the management of HF in Nigeria in
particular and in SSA in general.

Lack if clinical guidelines and protocols for the
management of HF and many CVDs in Nigeria and
SSA.

There is need for development of locally adapted as
well as appropriate practice guidelines and
protocols for management of HF and other NCDs in
SSA.
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Appendix I (Published Review Articles)

Appendix | is the published review of some of the common risk factors for heart failure in SSA:

Hypertension and cardiomyopathy.
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Recent advances in hypertension in sub-Saharan

Africa
Okechukwu S Ogah,'? Brian L Rayner®

ABSTRACT

Badkground Hypestension was onE cosidesd == in
sub-Saharan Afeca (554), it qumently it has bacome a
wades pead pmibiem with immense sodoeconamic
mporane. The purpese of this eview is to summasse
new information on ypertension in 554 that has been
pubished since the last major eview in 2008,
Methods and results A itemture searh was
periosmed in Pubmed, Embase, WHO Glabal
Cardiwascular infobase, Afian Journal On-line, and
Afs@n Indae Medios using the foliowing search
itenia; yperension, high blood pressure, and Afnal
554 Epademiological sureys that used the WHIO STEPS
ampmact or smiar methods wes dlso induded. The
oweral pevalence of hypertension in 554 was estmated
at 16.2% (95% O 14.2% to 20.3%) with an estimated
number af hypertensive indhiiduals to be 74.7 milion.
The presalen e of hypestension vases widely from
muntry to @untyy. It 5 projecied fat fie number of
affected individuals will inoease by 68% (1255 million)
oy 2025. Mass migration of rural Aficans to udban amas
and mpid dhanges in lifestyla and risk faciors acount
for the Esng presalene of ypertension.

Conc lusions Poadine pubic health intenentions at a
population kevel need 1o be intmdued o contrdl e
growing hypestension emidemic, and them needs o be a
majpr mpavement in acess to yperenshe cam for the
indiidual. There is an important need for better
emdemiciogial data and hypertersion elated outcome
s in B4

INTRODUCTION
Hﬂ'lb]n-ﬂlpuﬂu‘: mP}i:'ﬂ\:moGtm'nm
single nsk factor for candiovasenlar related events
and deaths worldwide ! In the snalsi of the
gohal burden of hypertension, Keamney ef af est-
mated that the total number of people affected by
the wmdition will increse between 20040 and
2025, resulting in an additional 560 milbon people
heing affected by high BE
Mhmduf‘pﬂuﬂic&dﬂmﬂ!pﬂm
lence of hypertension may mot rse in sb-Saharan
Africa (85A) compared to other regions of the
support this view In a reent systematic review it
was ohserved that in the last 10 yeas ssmlic BEP
has risen highest in esst, west, and central and
somthern Africa more than n any ather region of
the worlkd?
Hypertension & the mast common nisk factor for
development of stoke, congestive heart falure
(HF}, chromic kidney disesse, and coronary artery
disease i S5A* Unfortunately, the prevention and
control of mon-communicable dmeases such =
hypertension ane marely on the agenda of conntries

in the megion. Thas, the condition is lagely under-
detected and under-tresed due to ignomnce and
ey, Cm'q)]:i:dimn are often @mmon  and
severe leading o chronke dsabiity and premature
mortalitg®

The aim of this review & to update information
on the epidemiology, pathophysidogy, trextment,
complications, contml, and oweome of hyperten-
siom im the 554 region since the kst magor review
in 20085

METHODS

A hterature seanch wes performed using the follow-
ing search cnteria: hypertension, high BP AND
Africa®3A. The following datahoses wene searnched:
Pubmed, Embase, WHO Global Candiowasenlar
infobase, African Joumal On-Line, and African
Index Medicus.

The search crieria were limited to hterature pub-
lished between 1 January 2005 and 31 December
2012, Additional referenes were obtaned through
the review of references of articles obtained in the
initial search.

Epidemiological surveys that used the WHO
STEPS appmach” or similar methods wene inchided
in the analyss.

RESULTS
What is new on the epidemiclogy of
hypertension in Africa?
Mew sureeys and meta-analyses that have been
published ower the past 5 yeas and what they add
to knowledge
Onlne supplementary file 1 depicts recent surveys
of hypertension comnducted i different regioms/
countries n 55A from January 2008 & December
2012 It is important to state that in most of
We identified 38 publications from 554 mostly
conduced in urhan aress: two national srveys
(Malawi and Mozambique), 14 in rural settings, 16
in whan oommunites, one each in semi-urban and
semi-urbanfmumal settings, and four m both mml
amdd urhan axmmunities (hgure 1).
high BP was ahout 31% (35.7% and 37% in men
amd 37% and 29% in women in Mozambigue and
Malawr, mespectively). In studies carried out in mral
areas, the prevalence ranged from 16% in el
meﬂaha}lkha%%inarm:]mmuﬁtj
in Eastern Migena The Migerian smdy wes con-
ducted in a middle agedieldedy population (mean
age of 612 year), which could explain the high
from 15 2% in the Democratic Republic of Congn
o s hagh as 47.5% in Cameroon,
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Figure 1 Map of sub-Sahamn Afdica {554) showing the oude pevalence of hypestension in 38 mcent siudies in diffesent parks of S84

Dai from studies camried out srwlanemsly n roral and
urhan communities show that the prevalence of high BF was
generally greater in urban compared to ruml settings.

The prevalence of hypertension & generally higher in men
than women in most of the smdies (s=e online supplementary
file 11,

Recently Fwagimmmkira & af* publched the estimates of the
current and projected prevalence of hypertension in 854 foom
population hesed smdies in the region. The authoms pooled 15
studies conducted in 11 85A coumtries from 1998 to 2008, The
inchuded three studies with urban and ruml dat, four studies
with rumal data alone, and eight sudies with data only foom
Tvory Coast, Mauntania, Migeria, Democatic Republic of the
Congn, and South Africa

The overall prevalene of hyperension in 854 for 2008 was
estimaied at 16.2% (95% CI 14.2% 1o 20.3%). The estmated
rm:l)ﬂ'df}ypﬂ'hﬂni‘mimﬂﬁ:hﬂkinhrqfﬂnwapntd
747 million ($5% CI 652 to 93.4 million). Furthermaone, the
iwerall prevalence of hypertension in 554 when adusted to the
WHO standard population was 23. 3%,

The prevalence of hypertension vanes from country to
commtry and from ome part of 554 o the other. The lowest
national estimated prevalence weas 103% in Ethiopia and the
Thaghe st was 23.,0% in Ghana,

m]wpuzvﬂ:muf}lypumn'minEﬂﬁqﬁnqun:w
the diet, which is low in sedivm but high in potesiom
Country vanaton in the prevalence of hy pertension may ako he
related o differences i the levek of wrhonisation and

the prevalence of hypertension in §5A is higher m urban than
rural populstons (22.4% w 18.2% mespectively), but showed
promounced regional differences. In Madagascar the odds ratio
(OR} for urhan versus rumal populations was 1.40 @5% CI 104
to 2.17) while in Camercon it was 166 (95% C1 1.90 1o 3.74).

The prevalence of hypertension was higher m men than n
women (16.8% v 15.7%, repectively), which was more pro-
mounced in urhan aneas.

mmmﬁrﬂﬂzﬁﬁuﬂmmpﬂﬁﬂyrﬂndw
changyes in risk with the adopton of 2 Western lifestyle, reduced
physical actvity, and meresed salt consumption with reduced
pivtassinm intake in urban communities, but also noreased sym-
pathetic activitg

Projected prevalene of hyperension in 554 for 2005
Twagirummuldza ef al* used the United Nations Populstion Fund
(UNEPA) data™ w0 predict the prevalence of hy pertension in the
region by 2025, The calculated number of hypertensive indivi-
duals hving i 554 by 2025 wes estimated at 1255 million
(95% CI 1112 to 1628 milbon), which comesponds to an
incresse of ahot 68% from 2008 & 2025, The prevalence of
hypertension in S5A will nise from 16.2% to 17.4% (C1 15.4%
tor 22 %)

Compared with the previous work by Keamney &t al® (which
related w the year 20048, the latest report showed a hower age
adjusted prevalence mte (27.6% vs 23.3%) and fewer affected
individuak (798 vs 75 million), and a lower prgected preva-
lence (L50.7 vs 1255 millsom).

2
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E Capa Verde £258 4£2 419 441
Recent data on hyperfension swaeness, freafment and comtod T Genral Adican FrieTe 7] - = -
i 554 Fepubic
Some recent data are avadlable om the mate of awareness, treat- £ Cad nnmeE ELS EL
ment and comtmol of hypertension in 854 Table 2 shows the % Comoms nawn = = =
results of five publications. " Like in most parts of the world, 1. oage oL =S 414 326 400
awarenes, treatment and antrol of hypertension & stll kw in . o fivoim: EE R 441 338 415
S5A. Hypertension awarenes rangss from 10L6% among men 12 Budanafasy TR = = =
n Mozambigue' to 40.3% i MNigerian men. ™ Trestment rates 13 Burnd: nnM = = =
range from = kow s 3. 5% in Mommbican men™ to ahout 609 14 Demoraic Repebic %595 84 352 e
in a recent study in Camemon.® BP control & abo very low in e —
the region, ranging from 1.0% in Mozambican men™ to 24.6% 1% i R— ol =
in an urhan setting in the Camenson. ::' By e ﬁ:ﬂ 55 a8 e
What the THESUS-HF study has revealed about the @miribution of :: :'h :ml ::; i:': ;;
hyperension o ¥ 10 fakon mmEl 438 187 413
The 85A Survey of Heart Failure (THESUS-HF) was a prospect- 3. Cambs e aE Wy aa
ive, multicentne, ohservational survey of ]ntlcrrl: with aute HF 33 Al p— g 383 i
admitted to 12 hospimk in mine countries in the sub-region. 33 s — 2 E 2
Diata from the study shiow that hypertension & the strongest = 30, ol B e A £ =
well 2% an ememging nsk factor for HF in Africa, heing respom- 38 [ e e 5L na
shle for 45.4% of casex™ 2. [ anme - - -
This implies that the optimal strategy for the prevention of 3% Py e 2 i i
HF in 55A lies in the treatment and control of high BE This = W by p—— &8 1| ik
crtically mportant o hy pertension mtes will rise in Africa by 39, i e a3 44 “a
B9% between 2000 and 2025 compared to a 24% moresse in 8. bl e BE Ak o
W
e dheve boped commitTies T l i s 383 7
3. Marmna M| - - -
What INTERSTROKE has revealed about the matribution of E: MauriEus ks - - =
yperension o stoks 34 MomT NH/M2 07 47 12
INTERSTROKE & an intemational, multicentre, case—oomtm] 15, Mbrambique AP 487 413 445
study designed to establigh the elatonship of tradibonal and ELS ramba nEmmEs 451 42 414
emerging risk factors o stoke i B4 centres i 22 countries of ar Mg 5511953 525 428 412
the workl [t & the first large standardied case—comtrol study of EL S MEm mam 15 440 42z
the misk fadors for stroke in which countries of middle and low ELS Asanda W2 A0S - - -
income were included " 4 Sa0 Tome and RN 4D 412 us
The mitial report from this study shows that stroke ocors at Fanape
a relatively younger age in Africa avmpared o other regions of 4. Smegd o = = =
the workl (mean age 5772153 years for Africa, 585 a2 Seychales =5E 466 4E 44D
=116 years for Somth Fast Asia, S89=120 years for India, 4. Sem Leoea BETSE 41 4as 40
6562134 years for South Amena, and 6602133 years for 4. Sanaia Hxa = = =
hagh income countries). The mean age for all the subjects in the 5. swh Ao Sy 431 414 413
imitial report was 6112 127 years. 46 ST Sdan QT = = =
Om the whole a seventh of the subjects were aged 45 years or 4r Sulan 4B = = =
younger, with the highest propartion m Afnca The study ako 44 sl TEEE = =
revealed that hypertension was mome ssocated with stoke in 43. T e = = =
mdividuals younger than 45 years, memning thersfore that 50, Tanisa WAL ELT R LA ELL
hyperension & the strongest risk factor for stroke in 854 51 gy Do o b -
Thes has implications in populstion hased approaches in amn- 52 Tanzana e 400 323 182
trolling stroke prevalence in resounce poor countnes m S5A, 53 tamba TEET 413 390 401
hecaime screening programmes megquire cheapfmodest squipment 54 Ambabve M54 2 399 130
and hittle expertise. Furthermore, BP can be contmlled by cheap Source WK, MAD Guuniry podla 2H1L"
drug and nomedrg approaches.
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Table 2 Recent studies on awarenes Feaiment and aninol of hypertension in sub-Ssharan Afdca

1 Adidn™ 1m0 Ghana juban) E. " 4
2 Bamasome'™ s Maanbge faimd) W& fmen) 1% fmen 15 fmen)
1.4 jwoma ) 112 jwaman) 42 fwomar)
L e’ e Migeria frual) Ha HE HA
4 [ e Migena isami whan) 20 il I 9 il
403 fmen) 1.7 fman)) 5.0 jmen)
4.7 lwoma) 175 jwaman) 175 fwomen)
5 D" 2m32 Camemoa juban) na =T 248

‘What fhe ment Gobal Burden of Disease study reveals about the
burden of hyperension in Afica

In the 2012 comparative nisk smesment of burden of dsese
amad injury attributable to 67 misk factors and rek dhses n 21
regions of the workd, high BF was reported o the leading rsk
facior for global disease bunden (7.0%, #5% uncertainty interval
2% to 7. 7% of global disability-adiusted life years (DALY

A recent sysematc analyss of da from 199 countries with
Thé country-years and 54 million participants indicates that the
mean systolic BP as well ax the burden of hypertension has
fallen between 1980 and 2008 in both men and women
gledalhe”

Huowever, regional analysis of the same data indicates that in
the last 10 years the mean systolic BEP has misen in men and
mmﬁmwat,mﬁmﬂﬂ:tﬁfﬁﬂ,arﬂﬂu}fg]ﬁm
rise in systolic BP wes reconded in several S84 countries?

What is new on the pathogenesis of hypertension in Africa?
The Biafra study and developmental origins of hypertension in
Afians

The impact of the NigenzBiafra civil war on the burden of car-
divvascular disease (CVI) rsk facbors was mecently studied by
I‘h]tduf."ltwarmtﬂdﬂhtdﬁ]:lrmbmndm’hgﬂﬁ:pﬂ'hd
of starvation and famine wene found to be mone hkely to have
metahalic syndrme compared to thase born hefore or dter ths
period. Thus the civil strife and starvation/famine soorning in
many places in Afna poses great danger for the region in the
COTIENG, ¥ &3S

Mew insights on the genetic of hyperension in 554
Epithelial sodium chanine!
Suppression of plesma renin activity & ome of the major features
of hypertension in black indniduak and may be 2 surogate of
salt sensitivity. The epithelial sodium channel (EMa), which &
the final regulator of sodinm balance in the kidney, & an attrac-
e gene in the genetics of hypertension. There is an asocation
of the TS%4M varant of the Bchain with hypertension in Badk
patients in the UK, but th& was not confirmed in a2 South
African study ™

A unigque mutaion called RS630) was, however, reported
from South Africa and it & an active site for the degradation of
EMaC (three amino acids from the onginal descripton of
Liddle’s syndmme mutation). This mmtation has heen associated
ﬁﬂi]ﬂwrﬂﬂrﬁ,]ﬂwﬂdﬂdﬂm}qpﬂ‘hﬂﬁmaﬂ}qpﬂm
within families™ 2 well 25 early pre-edampsia in black and col-
oured hy pertensive populations of Seuth Africa™ *%; 5 9% and
1.7% of hypertersive black and wloured South Afrans,
respectively, have this mutation (p<0U0005 for asecaton with
hyperension). It is often msociated with resstant hypertension
which responds dramatically to amiloride, a specific inhdbitor of

EMalC. It is ako present in 20% of unselected Ehoi-5an fthe ori-
ginal inhahitants of southern Afria), who are the presumed
arigm of the mumtion as it & nat present in other African diss-
pora It mot smociated with hy pertension n the Khoi-5an due o
lower salt intake and may have had 2 survival advantage in the
extremes of salt and water present m the arid regons of south-
ern Africa,

Bochud & o™ showed that Hack South Africans had
enhanced sodium alworption i the proomal  cmvoloted
tubules compared to whites, Single nucleotide poly morphisms
[SMPs) of the G-proein meceptor kimse-4 are linked to how
imal mbule ™ Rayner ef o™ demonstrated that thess SHPs have
a significantly higher prevalence in the black population of
Swﬁﬁﬁiﬂarﬂm]iﬂ!dtﬂrﬂﬁmtimﬂﬂ?mmm
salt mestriction.

Cytochmme PASD, subfamily IIA, pokypeptide 5 genohypes
Cytochmme P450, subfamily A, polypepide 5 (CYP3AS)
polymorphem was found o bhe amociated with ambulstory EP
[ABP) in Africans from the Sepchelles Islmd ™ CYP3AS*] car-
riers showing a higher age and sodinm related moreame n ABP
than !

Is there any new information on e impad of HIV infedion on
BP in Africans?

At least two studies have kooked at the impact of HIV status on
ﬂumahu&}wminsﬂdﬂummﬂj]:ﬂ

In 2003-2004, Barnighausen and his co-workers™ studied
the effect of HIV om body mas and BP in 2 lage general popu-
latiom in a rural area in South Africa before antiretrovinal treat-
ment (ART) became widely availahle.

In a multple regression analyss, after controlling for con-
founders such as age, gender, educational attainment, household
wealth, marital s, and place of residence (urthan or mral),
HIV infection reduced systolic BP (SEF) by 3.0mm Hg
(p=0.005). The authors proposed that the posable resson for
this finding may he dve to HIV related hypoadrenalsm or side
effeds of traditional medicines agxinst HIV AIDS,

In another related survey in 2010, Mak & al™® conducted a
health survey hased on the WHO STEPwise approach m 14 198
rural adult participants in South Africa to determine factors
amsociated with hy pertension and exces weight, induding HIV
infection and ART status. They reported that the prevalence of
hypertension differed hetween HIV infected and HIV unin-
fected mdividuals (1%.5% vs 27_9%, p=00001). HIV uninfected
women were significantly mone likely to be hypertensive than
HIV infected women (31.4% v 20.1%, p=_0.001), while ther
was ity association of hypertension with HIV stams among men
(p=0L0%3).

4
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Furthermare, it was chserved that in 2 univanate analyss, all
explanatory variables (sex, age, HIVART status, wealth, place of
residence area, educational attainment, and body mas indec
(EMAT}) woere signi heandy s ociated with hy pertension.

However, in a mulivariable analysis, sex, age, HIV and ART

stams, BMIL plae of residence, and educational attainment
miﬂﬁgﬁhﬂramﬁﬂﬂlﬁﬂ\ }l}'pﬂ'hnn'm\, bt not sex
amad wealth, “The adjused odds ratio of hypertension incressed
by 53% (95% CI 5.0% m 5.7%) per age year. HIV infected
pemsons on ART treatment had a reduce d adusted odds mtio of
hyperension (@OR (6, 5% CI 0.4% o 0.75), compared to
HIV negative persons. The adusted oudds mtio m HIV infected
pemins not on ART did not differ foom HIV negative persons
(p=0. 0.158).~**
HIV infected persoms has been noted to be smociated with car-
divvascular and metabolic complicaions. HIV - vasculopathy
(ol usive and anenrysmal nvolvement of viseeml, censhral, and
peripheral vemek) is well documented. Mel and Rayner recendy
reported “the unusmal mvolvement of the renal artery by HIV
vasculopathy resulting in severe hypersnsion with target organ
damage requiring multple anthypertensive drugs® in 2 young
woman in South Afrea *

Other new sudies on the pathogenesis of hypertension
Recent evidence for the effects of saif infake on BP in 554
There are emerging data which show that the lad of relation-
ship hetween urinary indices of salt consumption and EF n
Africam enmolled in the INTERSALT study may be because of
the inshility of these messures to fully reflect salt consumption™
mﬁﬁmmmzmﬂﬂuinmpﬂwﬁmm
study moently reported that in 2 blak ommumty in South
Afria urinary mdex of salt intake was stomgly and mdepend-
ently related to central (aortic) SBEP and pulse presuore but not
to diastolic BP (DBEF) or brachial artery BE®

The authors comchuded that the effect of sakt intake on BEP
may have heen previously underestimated in the regon. They
suggested that “sah mtake will incresse aortic SEP 145 tmes
mare than it will brachial BE Hence if we asume that a reduc-
tom in Ma® intake of 100 mmoliday (3.7 g Na® per day which
equates to %2 g or about fowr tespoons of table sakt per day)
reduces brachial SEP by —#.1 mm Hg in groups of African
descent ax suggested by the DASH study, then premmably aortbe
SEP may decrease by & muwch ax —11.8 mm Hg in response to a
decrease in Na® inake™,

Their finding is consistent with the mcressing evidence that
central BP predicts candiovasenlar events heyond brachial artery
EE

Hfiect of inceased adiposity on BP

The APOGH study has also reporied on the size effect of exces
hoady fat on conventional EP and ABP After adjsting for poten-
tial comfounders, they showed that every 15 om moresse in waist
crumference was smociaed with 2 4.04 mm Hg mcresse in
24h 5BPand 2 433 mm Hg incresxe in 24 h DEP Every 15 cm
335 mm Hg increase in conventional SBP and 2 327 mmHg
increase in DER?

The implication of ths finding accontding to the mthors =
that “even with a sgnificant study sample for an ABP sy, ot
least the mdependent impact of adiposity on BF in groups of
Afrian desent is remarkably small®.

The group ha ako previously demonstrated that the mpact

been explored in Africane ™™ The deleterious effect of obedty
has been shiwn ® work n synergy with elevated BE The
indices of ohesity and BP [conventional, sortic and 24 h SBP or
pulse mresure) is independently smociated with left ventricular
(IV) mazs and IV wall thidness™ This finding was abo tested
in an animal model of hypere ngon.

What is new on the outcome of hypertension in Africa?
What can be learmt from the national morality studies in South
Afica?
In a recent review om health in South Africa, Mavosi o af”
reported on the quadmple burden of disease in the country and
also showed the inemction of mfectous diseases with chromic
non-communicable diseases [NCDs), especially in mmal and
pisor urhen communities. Accornding ® the report, setistos on
camse of death medicate that there has not heen a change in the
overall mortality from NCDs

Hypertensive heart dsease and other chromic comditions such
= dighetes melling and renal deeses incresed in all age
groups. Interestingly, stoke did not ncresse after a peak in
2003 in people aged 65 years and ahawe, bt decreamed in the
yiunger e group.

What s new on hypertensive target organ damage in 55A7
Recent studies (mhle 3} on hypertensive target organ damage
(TOD) show that hyperensive heart disesse, hypertensive
nephropathy, hypertensive retnopathy, stroke, and ischaemic
}uﬂdﬁ:ﬂmmmﬁ,ﬂmdﬂtﬁstmﬁdh}lﬂ]ﬂﬂm
facilities in 554

Studies using conventonal and newer modalities for aseming
IV dizstolic dysfundion (Hesme Doppler imaging (TDI)) have
shimn that shnormalities of [V and nght ventnicular (RV) diz-
stolic  functon  are common i African hypertensive
subjects Y547

Ogzh et al** studied §32 consecutive and unseleced hyper-
tensives in Absokum, Migena They found LV systolic dysfune-
tiom (IVSD} to be present in 18.1% (mild INVSD} in $.6%,
moderate IVSD in 3.7%, and severe INSD in 4.8%). Male
MEMLmﬂLVmﬂmmpmﬂa:ﬂtpm&mﬁ
IV,

Kamaye ef al* detected BV disstolic dysunction (RVDD) and
RV systolic dysfunction (EVED) in, respectively, £1.7% and 32%
of 128 hypertensives in Kano, Migena Subjects with eccentric
IV hypertrophy (IVH) had the highest RVED. IV gection frac-
tion (IVEF) was the only determinant of RVED while age was
the only determinant of EVDD after contmlling for confoun-
ders. Akmtunde & al*? documented BV morphological and
functiomal shnormalties in 2 smilar sdy and conchuded that
RVDD may be an early clue to hypertensive heart disesse in
Africans,

Akintunde ef a** demonstrated that the combined index of
global myocandial performance (Tel index) & sgnifcantly higher
in hypertensive indiiduak with HF compared to normal con-
tmls. The Tel index abo incressed with the seventy of hyperten-
sive HF and is inversely related to INEF, bt & directly nelated
o the B/A ratio and decelemation time.

Some workers have studied the prevalence and pattermns of
IVH and IN geometry in the 854 population. In a large popula-
tiom of hypertensive individuak, Adebiyi ef o™ reported the
pr!ﬂ]mnfﬂfﬂmhrpﬂhunﬂhwﬁm]ﬂ.f—ﬁﬂjﬂh,

of excemive body fat on BP may be genedeally | rrimed 17

ing on ﬂ! Pﬂ‘h‘bﬂﬂ'l ﬂ]m! 1.I.'Id :I:I'I ﬂ'ﬂ M"ﬂ'ﬂ]m
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Table 3 Recent studies on hyperensive tanget angan damage in sub-Saharan Afrkca (554)

Serid mumber  First amibor  Commtry Yor Samplesie IV OOF Miccolieminamdia  Owertprowisial (KD Retopatly  Steke MO
L Foar™ S bkt DE 4@ ® = = % = = 43
i ko™ MEm nE 1M |1 T R 281 48 [T
£ Akl thana nm 1w 23 = - 124 Gade 5 32 -
Gy 2125
Grade 310
4 St ™ Swh M BE® T8 EET - 2 - - 182
5 Ohdapa Mg b ) 218 48 123 182 132 3 1F

IF, mngeia haart failkire; O, duonic kidney dissece; 1D, fachaomir haan dfs ) L, Lol vonsrailor byperiopiy.

Abnormal geometry was present m 61.1-74.0% and this was
TTMNTE NI T T WK &L

Ogah et al*® showed that IV wall tensions, IV wall stres, left
atrial swme, DBE alcohol consumption, and family hsmry of
hyperension wene independent predictors of VAL

‘What is new on the management of hypertension in Africa?

Insight from the NOAAH trial

The Mewer vermus Older Anthypertensive Agents in African
Hypertensive  patients  (NOAAH) tnal'' wa mitisted to
compare, in native African patients, a fixed combination of
newer antihypertensive dmgs not mvobing duretics with a
combination of older drugs inchuding 2 duretic n subjeds aged
3069 years with uncomplicated hypertension. The smdy has
heen conducted in six centres in four 55A countries since 1
September 2010 and & probably the fint mndomised mulbicen-
tre trial of anthy pertensive medications n hypertensive patients
horn and lnving n 554,

An exdy report from this rial'? shows that BP contrl an be
achieved rapidly in native Africans by using 2 smple regimen
comprising a single pill combining two antihy pertensive drugs.
The study has also d rated that randommised dlindcal triaks
of candivasnlar dmgs can be conduced among the mdigenons
populations of 554 by African inve shigators.

Taks of salt edudion and their implications in 554

In South Africa up to 46% of the salt that & consumed & added
during prepamation of food or at the table. Thus, much of the
salt comsumed is found in processed foods produed by ndus-
™ In 2 bndmark colbhoration between the Medical
Research Counl of South Africa and three food industry part-
ners, the cation content of five commonly consumed foods—
brown bread, brick margarine, soup mix, stock cubes, and a
flavour enhancer—was ahtered by lowering the sodiom amtent
Blak subjects with mild to moderate hypertension were mndo-
mised in a double blind controlled clinical trial to either a stand-
ard diet or to an identical but cation altered diet Owver an
B week period there was a highly significant reduction in 24 h
ambulatory SEP (—6.2 mm Hg) in subjecs on the alered diet.
The trial diet was also found to be palatable. If this BF resp
was sustaimned, it would resuk in 2 20% reduction in the number
deaths per year in South Africa These fndings suggest that
the food industry to produce foods such o bread with reduced
sodium content could have a major impact on the comirol of
high EP in South Africa fand the rest of Afnca). This is in line
with the Unied Mabons High Level mesohtion on non-

commumicahle diseawe that wes adopted by all countries n
September 2012

The UK was the first country to set volmtary sodinm redue-
ton targets for categories of foods thmough its Food Standards
Agency, closely followed by Avstralia, the UEA, and Canada.
Somth Africa is the fimt country to adopt mandaory regulation
for maximum sodmm concentrations in food categones that ane
major contributors to salt ntake in s populdtion, namely
hread, marganine and spreads | savoury smacks, procesed meats,
:mpﬂw&ﬂgarﬂ:ﬁu&cubﬂ."’*ltkdimmdﬂutmdndm
the sodimm content of bread by 50%, along with other pm-
piomed meductions in margarine, soups and  gravies, woulkd
decrese salt intake by 085 g per day; this would result in 7000
fewer deaths due to CVD and 4000 fewer non-fanl strokes in
the country per year, saving abomt US$40 million each mn
healtheare costs asociated with non-faral sokes alone It is
imporant that other governments in 55A adopt smilar legela-
tiom or standands for procesed foods @ recommended by the
ITM resosluti oom

The South African 2011 quideline and the Intemational Forum for
Hypertension conteol and peevention in Afica guideline for the
management of hypertension and fheir mlevane to the continent
The recent publication of the South African hypertension guide-
line 201 1** forms an important bask for the development of a
new Pan-African hypertemion guideline for 854, The South
African guideline reflects im portant changes in perspectives and
advances n the management of hyperension compared to the
International Forum for Hypertension contml and prevention
in Africa (IFHA) guideline published by Lemogoum e al*”
There are several key recommendations that may mprove EP
control in 584 if adopted by a Fan-Afrkcan gnideline. In the
IFHA guideline, mitial therapy ouside the compelling indica-
tioms was hydrochlomthizride 125 myg daily Recent evidence
suggests that hydmchlomothizride at this dose has 2 weak antihy-
pﬂ‘hﬂ'ﬂ'md?ﬂ:thmﬂuhnﬂ\hﬁimgﬁddium
mends ether a thiazride dinretic, ACE nhdbitor for angiotensin
receptor blocker) or cakdum channel blocker (CCB) as first line
therapy; maore importanty, if BF & >20010 mm Hg above goal
ation of two of the firt line thempies. Diuretics and CCBs ane
alsy preferred in black patients. Another key difference & that
inttial agent feg, hydrochlomothisnde) of taget BP & not
achieved. It & well established that escalating monotherapy
results in 2 small mcrement n BP lowering, but with mare side
effects, while the adoption of combination thempy even in kow
dimes i five times mone effective in kwering EE In the ASTRAL
study involving patients with essential hypertension from 36
centres in five 554 countries, trestment with a ficed drug

&
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combination of ramipril and hydrochlomthizride remlted n a
haghly smgnificant reduction i both SBP and DEP from baseline
at 4 and §weeks (—24.7/—142mm Hg, p=<0L001 and —31.7/
—-17%mmHg p=<0.001), respectively’® The South African
guideline ako recommends spimonolactone for the management
of resistant hypertension, a strategy that has been shown to he
effective in lange studies such o the Anglofcandinavian Candiac
Outeomes Trial ™ bt which lacks any definitive data from 554

What is the implications of the new information for
prevention, treatment and research?

The Mational High Blood Presure Progamme adopted in the
BA & a remarkable succes story. Despite concerted efforts to
pemude the population to adopt more healthy hfestyles, there
}mbﬂil!lhﬁl]iminlﬁ*ﬂtﬂﬂllﬂlﬂi} Hcm:tm',
there has been a dramatic dedine n heart and stroke disesse in
both black and white patients through better BF contmol by
mure effective use of antihypertensive drugs, fomsmg on both
patient and physican education.®™ This is particularly evident in
the south exst region of the USA whene there was the highest
martality for stroke. This means the campaigns to improve life-
style changes in the USA have not had a2 maor impact om the
T iom anad tr —‘od:}ypﬂ'hﬂnim'l,mﬂ}hn]&hmfm'
pobicies m Africa

The initial resuls of the NOAAH study point to 2 smilar
ourome’? Effective treatment with cheap generic fived drug
combvinations leads to beter and amely BP control. Guidelines
need to reflect this reality, and policymakers need to focus their
eSO OGN I proving, acoess to primary care clinios, develop-
ing simple prowcols for the pharmacological management of
}lypﬂ'hrm'myaﬂrmkhxnﬂﬂﬂﬂ:ﬁmﬂdd!mxmlin:ﬁmu
that are effective in black populations. Physicians and patients
need to be educated, and where resounces are hmited nurse
pu::tﬂ:mtnmlut’n‘uﬂlbmp]:m:ntﬂﬂpolnﬂ.ln
Somth Africa, for example, nurses were sccesfully Taned to
hundles to overcoming these problems. Hypertemion remains
krw on the agenda of most 5AA amntries Furthermore n
Somth Africa thens are no fived drug combnations for the e
ment of hypertension om the essential drug list, despite the
widespread avalahlity of affordable generics. There are no mnadi-
catioms that there will be a change of strategy despite the moces
of combinaton antiretroviral dmgs in controlling HIV,

Another strategy to improve patent adherence & the use of
cell (mohile) phone wmchnology thmugh the wse of shont
mesmage service alerts for patients to take their medication,
attend chinis, and collect ther medication, Most people n
Africa carry cell phones and are the primary method of commu-
mication. Ths strategy is aurrently under mvestigation in chinks
in Cape Town,

The study by Charlton &t @' & an important exception in
the batle to implement healthy lifestyles i the populaton.
Their study showed that changes in the caxton comtent of com-
monly used foodstuffs results in significant reductions in BP in
hack patients with mild to moderate hyperenson, thus poovid-
ing 2 basis for the p tiom and tr ent of hyperbension at
a population level. Most intake of dietary sodium & mvolmtary
in the form of procesed fisods and can be modifed by regola
ing the content in common]y nsed foodstuffs. The lead has been
set by the South African govemment and may form a blue print
for the rest of 854 The cost & minimal and the strategy & mone
fexble than trying to change attitudes to the types of food
exten to reduce obesity and blood lipids, which & far more difh-
cult and comtmoversial

Another mportant mplication of the new information is the
possihility of developing 2 mone physiological approach to the
treatment of hypertension, especially in those with BP that is
maone difficult to contml. It & well established that paients of
African descent have low renin hypertension, and this may be
related to SMPs of genes regulating sodium balance i the
kidney like the EM2C. Ths provides 2 pharmacoge netic
approach to treament in 2 higher resounosd area sch as Cape
Town. However, the ShPs may be diverse and involve many of
the pathways regulating sodivm balance, so that identifying
these genes & not feasible in the wider context of Afrnica. Thus,
the screening of patents with difficult o contml hy pertension
using aldosterome and plsma renin activity (especially if this is
the point of e} may provide a physiological approach to treat-
ment. For example, those with low remin and low aldosienome
(the Liddle’s phenotype, suggesting an EMaC mmtston) anre
treaied with amilonide and those with low renin and hagher
aldostenme receive spimmaolactone . Thes approach will be tested
in four centres in Afria ina prospective study,

CONCLUSION

This overview of hypertension in 55A suggests that hy pertension
is 2 dommnant rek factor for CVD, and the prevalence is antici-
pated to mise damatically, Unles dedsive action & taken by gow-
ernments and policymakers the negative health effects of
uncontmlled hypertension will be severe. It is mecommended
that governments adopt the UM resolution on NCDs and in par-
ticular start regulating the sadiuvm content of procemed foods.
In additon, resowrces need to be made available for effective
foved combination dmugs. An updated but smplifed Bm-Afncan
guideline & also recommended.
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Abstract

To review studies on hypertension in Nigeria over the
past five decades in terms of prevalence, awareness and
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hndtnberdentfnrﬂlsmﬂn-mﬂprm-
lence of hypertension in Nigeria ranges from 8%¢-46.4%
depending mﬁtesh.ldytamtpupuldiuqrhpeuf

(7.9%-50,2% 15 3.5%-68.8%, ) and in the
wrban (8.19%42.0%) and rural seiing [13.5%-46.4%).
The pooled prevalence increased from 8.6% from the
only shudy during the period from 1970-1579 to 22.5%
{2000-2011). Awareness, trestment and control of hy-
pertension were generally low with attendant high bur-
den of hypertension related complications. In order to
improve ocutromes of cardiovasoular disesse in Africans,
g apelermet it e g e
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INTRODUCTION

Hypertension is a common, important and major plobal
puhhshe:hnpmmm"'

bas been found to be 44% In West-
emEumpe and 28% in North America. It has been
docomented a5 a threat to the health of people in sub-
Saharan Africa and a major contibutor to morbidity
and mortlity in the sub-region™ . There is amerping
evidence to show that the pattern of diseases in sub-
Saharan Afriea is chanping, with non-communicable
diseases (INCLY) responsible for about 22% of the total
deaths in the region in 2000, cardiorascular disease alone
accountng for §.2% of the total morlity [Wodd Health
Orpanization (WHO) 2007]. According to Keamey # o,
by 2025 about 73% of the world hypertensive popula-
tion will be i developing countries. In Nigeria for ex-
amgple, It is the momber one msk Getor for smwoke, heart
mmemgmuhpupulmnweﬂ:suﬂ:gpu:en
lence of bypertension, Migeria will experiencs scononmc
and health challenpges due to the disease if the tide is not
arrested As far back as the early 60s a lot of interest
bas been shown by workers on the blood pressure of
Miperian Africans The essence of this work is to review
stodies on hypertension as well as bypertension research
in the country

COUNTRY PROFILE
Miperia is classified as 2 low-middie income country with
1 Gini Index of 43.7 and income per capita of $1490.
49%: of the population is living in urban areas, the pross
mational income per capita is $2070. Life expectancy at
birth is 51 years for both sexes (33 for men and 54 for
women) The probability of dying between 13 and 60
vears fior men and women {per 1000 population) is 377
and 363 reg 7. The mortality mte for mder 5s is
138/1000 and the materna] mertality ratio is 840,107
14% of the mumber of vears of life lost The mmber
af doctors, 10 000 population is about 4. Five point one
peccents of men and 0.0%% of women aged 20 years and
above are obese; 11.9%% of men and 1.0% of women
aged 15 pears and above smoke cigarettes.

The prevalence of HIV (per 1000 adults aped 13-4
vears) is 36 while the prevalence of tuberculosis (per
100 000 populatior) is 487

METHODS

The Pubmed scientific database was searched from 1950-
2011 for stodies of blood pressure and hypertencion in
the country. The search criteria were “Hypertension”,
“High Blood Presoore™ and “INiperia™. Studies condocted
md;rmmlrsuhpﬂsnrhrhd_

Cmnline and WHO Global cardiorasenlar infobase were

Bk WIC | wwrwwignet.com

1060 eftes aketracts
netrieved from
1024 articies:
conmdered
30 artices inchaded
in the review
13 additional articke
~+ weE by
rewiew of references of

Figure {1 Selection process.

also searched.

All the data oollected were entered into an excel spread-
sheet Information collected include: first author's name,
year of poblication, place of stdy, sody desion, popula-
enroled, mean age, and prevalence of bypertension m the
sample population as well 25 in men and women

The pooled prevalence rate of ItENsion was
computed for the pericd 1970-1970, 1990-1009, and
MMIIMMMEdm

RESULTS

Our search vielded a total of 1060 references. Howrever
30 were fomnd to be nsefnl for this reviear
An additional 13 articles were reireved through the re-
view of the bibliography of the earlier cbtained articles.
Fipnre 1 is 2 sommary of the selection process These
cmss—smﬂmﬂuesmpﬂnhedbﬂmlﬂﬁﬂmi
2012 in 12 of the 36 staes of : Opo™ ™, Eno-
g™ Laeos™ Osun™%, I:Z:13:nss--1'-.‘.L'|:'El""‘5"'I
Alvm-ThomP?, Rivers™, Fastina™, Suh:m“ Bomo!!
and Abia"™. Three of the studies involved more than
one state” .

In terms of geopolitical spread, the majodity of studies
were conducted in the Soutirrestern part of the country,
some of the stdies were condocted before 1990 while
the najonty were after 1900,

Histonical vignette

Aany years ago it was penerlly believed that high Hood
Pmsmw:imziunaﬁmﬁ.ﬁiﬂmm‘washnsadm
reports mainky by workers on the eastern coast of the
continent such a5 Cooke™, Donnison™, Jex-Blake™ and
Vit
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The earlest report of bypertension im Migeran Af-
reans was probably by Callander™. He commented on
the blood pressure of armiy recruits and Nigerian sol-
diers at routine medical exammation He noted that in
100 healthy soldiers, 32 had a systolic blood pressure =
140 mmHg, and 23 had a diastolic blood preszore (BF)
= P mmFlp.

His obsermations from the army recmiits were more
remarkable. In 400 recruits aged between 19-24 years,
42.5% were rejected on accomnt of elevated blood pres-
sure and “this after an hours rest and amytal sedation
before the pressure was recorded”.

In two reports in 1956, bypertension was document-
ed a5 2 canse of cardiovascular disease in MNigerians.

Beet ¢ oF noted that it was responsible for 34% of
cases of heart Bilre in Morthern Niperia while MNwokolo
& a™ also documented some cases in in the East-
em part of the comniry Also Lambo & reported on
the association of high blood pressure and mental disor-
der in eldesty peychiatric patients in the Westem region.

The earliest and first larpe scale stody of blood pres-
sure in Miperians was by Abrahams & af*%. The smdy
was condneted in 2 mal town of Tora which is about 50
Em north of Thadan They noted, like most other stdies
condneted during that period, in Cmeasians and Amen-
can Blacks that blood pressore rose with age in both men
and women Hervever, they did not docurnent any clear
diet ‘Thiz was followed by stadies by Smith™ in Tagos,
.&hnhine&m"mIbﬂm, in Lagos, Owizsa
& 2" in Benin city and Crpedian in Bpe near Tagor.

Akinkngbe is penerally reparded as the father and
doyen of blood pressure and bypertencion research in
Miperia becanse of his seminal work in this feld n the
late 505 and 7059, He documented that- (1) Systalic
blood pressure rose with age in both sexes and i all age
groups from 12-70 years. This trend was less marked in
diastolic blood pressure; (2) Blood pressure levels werme
similar in women from roral and urban areas bat seemed
mmch hipher in urban than in mml men; (3) The e of
rse of pressure was more rapid in eadier decades than
subsequently; (4) There was litfle correlation with weight
The incidence of proteinuria was hiphest in the early
teemage proup years, bat did not relate to blood pres-
sure trends; and () Casmal systolie and diastolie pressore
differed in no mportant respects from those in Negno
populations in the Caribbean, but systolic and diastolic
values are marginally higher in United Sttes Negroes
than in West Indian or West African MNeproes”.

Cole e o was the first to conduct 2 drug thal oo
bypertensire patisnts and this was followed by a sedes
of ok by Saako & &, Falase o™ ™ demonstrted
the lack of effect of low doses of prazosin in the treat-
ment of hypertension in MNigeria

A series of studies by Sabiko and Palase showed that
Migerians responded well to thiazide dinretics and cal-

Bk WIC | wwrwwignet.com
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2z monotherapy. Other elasses of dmgs, such as beta
adrenergie blockers, require the use of high doses befiore
they are effective in MNigerian hypertenzives. The nse of

mmﬂmmmmmmmmm
either thizzide dmretics or caleiomn channe] anfagomists
or both. Effective management of hypertension in Ni-
gerians therefore requares the use of thiazide dmretics or
calcum chanmel annguusls:snnmquyu{mm
bination with other classes of agenis.
Osumtolam ef & first stndied bypertension in dia-
betic subjects in the couniry and showed in mary seminal
resgarch stdies the confribution of bypertension as a fck
factor for stooke in hospial based and population based
mﬁmmtﬂpmmmbﬁgmmdﬂ-
dren in 1974, The rehiion of renal disease,
:ﬂsdnsmsumusxsmsu;imdh?ﬁ:ymmnmp‘“_
Tahile 1 showws the hypertension research fom 1961-1981.

Diagnosis of hypertension
Earlier smdies nsed 160,95 mmHg as the henchmark
for the diapnods of hypertension The vast najodty of
smidies which were conducted i the last 20 years used
140,90 mmHg 25 the cur off

Tiwenty of the stodies were carrted out in urban pop-
ulations, 11 in o] communities, while the remaining
& were condueted both in urban and mml population:.
The majodty of the population based studies nsed mmlti-
stage chuster sampling,

Sampling in five of the stmdies was by convenlence

The sample size in the smdies @nped from 132 to
pated onged from 24:-0% o 71.2% while the mean age
of the population ranged from 31.6 years to 61.2 years.

Prevalence of hyperiension

The prevalence of hypertension in both men and wom-
en ranged from 3% to 46.4% with repards to gender,
the prevalence of hypertension nnged from 7.0% to
50.2% and 3.5% o 6.3.8% in men axd women, respec-
tively. The reported prevalence in rural areas ranged
from 13.5%-46.4% in both sexes, 14.7%—49.5% in men
and 14.3-68 8% in women Data from urban stodies re-
mled:mgeof&l%lﬂ%inhaﬂlaﬂim
T0%-45.3% for men and 3.5%-37.7% for women In

general hypertension prevalence was higher in wrban

Pooled prevalence and irend: A prevalence of 3.9%%
was estimated fron the only community-based study avail-
able for 1970-1979. For 1990-1900, the pocled prevalence
of hypertension was 13.0% (CI 13.7-16.3). The pooled
prevalence mereased sipnificantly to 22 5% (CI 21.8-23.7)
from 2000 to 20089,
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Tabde 1 Ewents n the Arst 21 years of Blosd pressure and
hypertension research m Migera {1981-1981)

Ha. Anrthar Wear ‘Cam mnts

1 Abwshamsetaf ' 1961 First population based stady of Bood
pressure in (he comntry. Studsed the
systemic blood pressusy of rumd Migs-
wians risddeenl in Tora

164 Reportad some cises ina clindcal sur-
wey ool village in South Wist Migeria

et Seudied Bood pressuse of urhan
Anhabtanis e Lagos

TR Diwrusmwented the rasity of hyprestirsive
retinnpathy in Kigerians

V68 Riported o U s causes of by pes-
i i Migria

TR Wrotr (e arterial Biod pressun: in
raral K gerians in Eruwa

1960 Firpiorted i L By puertensaivins b
in Thadan , Migesia

TEE Wrets (n antihypermensive Swrapy in
ther Afrigan conbest

1960 Teudied hypertemaon in pregnancy

1960 Fipirted ot sl of his smrvay of
Tebinnd prvcsemrins dn socdhosd chilldren

n

13 71 Repirtind o his study of blood pres-
Atre in ranal areas arvend Lages

7] Rirprinetid coet Lbier svsssubio con 0 By prorioms-
Adimn in G Migerian

RO

rian ¢ hildeen

LT Seudiend bload peris e dn some[reg-
nasd i

W Dy owstrated lack of effect of low dose
[risisin in hypenensie Nigenan

i 1 the et ;

0 indices of ohesity

W Evaduasted the relation of Bled pres-
Surs o heavy mstals

V7T Rurportead (on U drwcidene of hypuertine
iden i Atk Taris

W Crmducted & birscial study of Koo
pressnce i s honl Childee

97T Telal of beta Wlockers in by penensie

Jain et al™

T Ahinkaphe o o™
B Clatmnde o o™
% Osmnickunef ™™ 77 Dy e thrirugh hossrital s

ey and populition: hased stxdias hat
hypertenion @ & sajor ik Gcor for

strike in Wigeria

5 muﬂmwmwumm
dren in Mortkern MNigera

3 Mabade™ 1T Cimducted & brial of chicethalidons in
Ty pertonsive N gerians
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32 Falesw dal™ TP Thiscu mirnbiad proce e of hy-
pertimsive Migerians 1 Braa Wlockes
enimitherapy

3 m" T Pilod stady of hypeertension in Beain
ey

34 Abenpowe d @™ 1980 Repored on the patism of lyperen-
s i Pnthérn Sawsmah

A5 D & g™ TR0 Dhic sk v Blliwnd Pt aind
Typertimion in ushan cy of Bening!
erepaticenal Factom in by pertensinn

3% Ladipo™ 1581 Carriiad oul  stsdy on hyperersive
sotinopathy in TeTi

Impact of blood preezure cut-off threchold on the
prevalence of hypertencion: In a smdy of the preva-
lence and patterns of hypertension in a semi-urban
commumity in South Western Nigeria, Adedoyin & 2"
demonstrated that with a cot-off vale of = 140,80
mmHeg for the diapnosis of hypertencion, the prevalence
was 36.6% (isclated systolic hypertension (ISH) in 22.1%
and isodated diastolic bypertension (IDH) in 14.5%).

On the other hand when the threshold was increased
to 160,95 mmHg, cnby 13.35% were found to be hyper-
tensive (5.63% had both ISH and IDE).

A malecfenale mtio of 1.7:1 and 15 was docurmented
for blood pressore of = 14000 mmHy and = 160/90
mmHg, respectively.

Impact of age: In all the smdies, the most likely deter-
minant of blocd pressure and presence of high blood
pressure was ape. BFP was shown to increase steadily with
age from the youngest to the oldest ape brackets, irre-

It appears that population mean blood pressure has
mereased over the years since the first sarvey by Abma-
bams & &f'". This may be due to an increase in detection
mather than a temporal increase as the observation is km-
ited by a lack of serally conducted stodies in any of the
populations.

peria with eome other parte of Sub-Saharan Africal
Fignre 2 showrs the comparison of prevalence of Iyper-
mmﬁmmﬂs&-ﬁmﬁﬁiﬂ,@iﬁ
Migeria, a5 estimated for 2008 by Toagirmokiz & & .
‘The ovenll prevalence of hypertension was pat at 18.4%
for MNiperia compared with a prevalence of 10.35% for
Ethiopia and 25.0%% for Ghona (Figare 3).

Hypertension awareness, treatment and condrol
As in moany populations of the word, the awareness of
bypertension is low in Miperia. In four of the stdies, the
reported Fwareness rates were 14.2% in mial areas by Ol
adapo # a9, 18.5% in Bdo State™, and 29.4% and 30.0%
in semi-urban and urban populations in Enoem S
The ion of fves on ireatment was
reported to be 21% (23.7% men, 17.5% women) by
Elounife f af" and 18.6% (19.0% men, 15.4% women)
by Cladapo & af™.
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Table 2 Prevalence of hypertension in 38 sudies in Migeria (1960-2011)

Mo.  Fintauther  Ter lmi State  Region ': Target population  Setting ’-'n. Sall  Shmem % women
1 Abhrabams o o™ 1960 T Oy =W a0 Cosamindly hised Fiuiral =T 133 MHA HA
1 Seith™ 1961 Leges  Lages  SW 16095 Hospital bused Urbun ¥ B8 85 78
3 Akinkugheciad® " 1968  Eruwa Oy W 40 Cresmumity hased Rural wE W1 @1 nz
4 s 1901 Lages Liges  SW 16095 Cossmunity based  Urban 1552 RS bl ] L]
5 Juine o™ 1907 Eaduna Eaduna NW 180055 Hisprital busd Lieban 2950 33 25 45
6 DOwiasu o af=™ 1978 u-uwi Edss = 1a0 100 Comsnindly hissd Fiiral 1852 21 b ns
T Ovisugda™ 1980 Desinciy Edo S W0 Civil servanis Urbn 125 133 it m
B Tdahosa™ 1967 Besincity  Ede = 1490 Ciil servass Urban 1450 15.1 NA NA
9 Ogusiesi o af™ 1991 Thadan [ 5w 16095 Mako fackory workers  Urban 541 R
10 Elpoatal™ 1992 Calihar  Crow 5 160/% Ovilservanis fatory  Urben 4382 A1 ag 15
v wirrkam, planlin
wirhn
11 Busber o 7 1992  Besn city Ed = 1405 vl srvanis Lt 55 - G 125
12 Eamfman o 2™ 19 Tadan Eyn 10 Cosamiinly bised Lirtsn 1] n
13 Eamfman & & 19 Thadan s, 7] 5w 1400 Feral brmersfofban el futhen 598 WS - -
{I80/55) poor raticed radlway 114
werh
14 wud’“‘ 1997 Malional National Nabsesal 140090 Cresminily hased Fiuiral =R K5 147 143
15 Akinkughe™™ 1997 Mational National Nasesal 160/95  Cosmunsilty based Reralfushen 4030 107
16 Owoiged o 1997 Thadan Oy W 4090 Crssmunity based  Urban H7 B4 13 M3
17 Eadisd o 18 Thadan Oyo 5w 16055 il s Ut mr "3 L33 R
18 Oltusbogunef ™ 00 Taden Oy SW 1695 Civil servanss Urben 98 103 139 53
19 Lawoyin o o N2 Thadan Oy 5W 140/ Crssmunity cobort  Urben 24 124 121 127
W Owpemelubwd M Lags L 5W M0 Cossmunily baed Reslfoshen 12 SHTZS  MA HA
THT M7
n 03 Lages  Lages  SW 40/ Communitybeed Reralfushen 1018 M8 83 ns
T Erhuneta" M5 Dedle  Ooun SW 140/ Univesity commu-  Urben 10 21 B3 164
Y Bm.&i“ S Tierinn Ewara MNC 1441500 Fﬂw“;lm Lirhan oA =1 24 el
M Densemi ol i 1 i Ed = 14090 Crssmindly hised Fusral 550 Nz . 4 132
5 Ukoh™ M7 Besdncity  Eds S W0 Hospital based Uren W2 ;2 NA HA
% MNwankwodd™ 208 Msdugud Bome 0 NE 1/ Cusamunily bised Reralfushen  2M 40 (urban), 278 (rusal)
T Adedoyingaf™ M08  Bede | Ooan SW M0 Comsumilybssd | Reml 0 250 BT 155 n
B Ekomaal! 0P Tadan  Oyo  SW 400 Hospital bused Urben &5 35 4 Mz
b D Mjsdo Miks, Enugu =B 1400 Cosenindly bassd i~ 1939 354 {us- MA HA
Enugu urban sl Than), 5.1
{rural)
W Fhwunihe of o™ MO Msubkls Enugu BB T O ndly basd Lrban 756 an 403 =T
H Sanda ™ A0 Kabdsa Katsdna MW 14050 Hirsprital Baged Tt 00 a7 e ) -
3 A.Mﬂnd-h‘- il De-ibr CBus =W 10 Cosmindly bised Fiuiral 132
B Oladipo o of™ M0 Egheda (=™ W 400 Cissmumity hased Fural mn  AA n N5
34 Abaneks o ol il MA Enugu BB T O ndly bassd Fural R 445 455 425
% OewubsrecdP® M1 Essags Enege 58 /W0 Cossmuniybesed  Rural B 464 2 A3
% Ejim o o™ D011 Fewer owa,  Enugu B 14090 Cromnmunity based Fural R 502 H“a
(it
e/ ey}
7 Ulasi o @™ i | ‘Enugu Enugu 5B 1405 Traders Lt e 42 nr
M Hendeiks o al™ A1 Alpmand  Ewars NG W00 Cossmunity hased Fural TR 1m3 MA HA
Ayt Ipis
W T o af™ M1 okt Sokots MW 14000 Cossmusily beed  Rural TEL M8 b= nE
0 Andyedd M2 CRSFAK CRSFAE S5 40/0  Comsunily Based Fural WA BE sz 1R
41 Devwuckelowa & a™ 3032 Elpgri- Rivers = 140 Cosnindly bassd Fisral 1R 1R3 - -
Dt
£ Odeglomistaf™ M2 Laps Lges SW /0 Tradisa Urbin &0 M3 - -
£ O-hdn‘q b1l Abia Abia BB 144150 Crosssnunily Faoral/urthan X3 SHT 314 Rurl: Raral:
DHT 25 SHT335, SHT M5,
DHT J4; DHT S54;
Ui Tiehan-
SHT 316, ST 264,
DHT M1& DHT 134
BW: Souith west: SF: Sourh east; 55 Sowmih sowil; KW Morth woesi; NE: Borth st W0 North ceniral; BA: Mob iliahle; SHT- Systalic by gon; DHT-
Deastolic b i BF: Blood
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I North west I South west
Morth east B South south
B ot centzail B South east

Figure 2 Map of Nigeria showing the 36 states and federal capital termitony
a5 well as the 6 geopofitical nones

Elood pressure control was poo it was reported as o
(3% in men and 17.5% in wome) by Elkwunife & af .

Studies on pathophysiology of hyperfension in Nigeria
Ootimehin # of'"™ estimated plasma Ma+-E+ ATPase
imhibator by a technigne i which it competes with oua-
bain for hinding on red cells in normotensives withoot
1 family history of hypertencion normotentives with a
wilz They chserved that plasma level: of the inhihitor
were significanthy hipher in the last two groups and that
n the three groups.

In another study, the author demenstrated loor renin
activity in hypertensive Nigerians™"",

Opunles # o™ and Aderomnmm & 2 smdied in-
tracellular sodiom and blood pressure and showed that
erpthrocyte sodium (EMN1) was higher in bypertensives
compared with normal controls EMNa also correlated with
systolic and disstolic blood pressure. Obaschan & 29
went further to demonstrate higher sodmm-lithinm
counter-transpart (SLC) activity and EMNa levels both in

In 3 more recent stdy, Adebivi # 2™ showed that
Pplasma poradrenaline level was higher in hypertensive
subjects cormpared to control subjects. Hypertensive M-
gerians also have kower levels of plasma renin, anpioten-
sin converting encyme (ACE) and atrial natrimretic pep-
tide (ANF). Systolic blood pressure positively cormelated
with plazma moradrenaline but negatively with renin,
ACE and ANE This finding of kigh nordrenzline lewels
in hypertensive Migerians supports the hypothesis that

Bk WIC | wwrwwignet.com

Figure 3 Comparision with other countriss.

a dominant role in the pathophysiclopy of hypertension
in MNigerians.

Seven] workers have also demonstrated higher salt
taste and salt taste threshold in bypertensive individuals
aswellisitu!iru&.ﬁingmmpimdmmeirnm
sive counterparts™™ .

Howewer =och 2

ip was not demonstrated
in adolescent schoal children!
H el i i M

In 2 review of the prevalence of hypertencion amd its
complications among medical admissions in Emmga,
South Hastern MNigeria, 18% (1360 subjects out of the
7399 admissicns in the period between December 1993
and November 2003) had bypertension related diseases.
Hypertensive congestive cardiac fallure accounted for
26.5% of cases and 46.1% of hypertension related
complications. Hypertension with its complications ac-
counted for more than two-thirds (60.6%) of the cardio-
vascular spstem admissions"=",

In a three year review of adnlt by ive admis-
sions in Benin city (South-South Nigeria), Ukoh"'™ re-
ported that 575 out of the total of 2852 adult medical
admissions in Benin were 25 a result of high blood pres-
sure related morbidities. The most common hypertensive
complications were stroke, conpestive cardiac failure and

In another report from the same repion, stroke was the
commonest canse of death at the medical Ioom
of the Unversity of Portharcourt teaching hospital ™.

In a review of 424 hypertension related admissions
in the same bospital {173 males and 251 females, aped
18-100 years with a mean of 563 T 16.2); stroke was
responsible for 160 (39.0%) hypertensive complcations.
“Heart faire oscurred in 97 (22%) cases while renal
failore and encephalopathy accounted for 40 (0.4%)
and 7 (1.7%) bypertensive complications, respectively.
There were 99 deaths out of which 51 (51.5%) were dne
to stroke, 14 (14.12%) were doe to heart failure, and 12
{121%) were due to renal faihore™ %,

During the same pedod, 191 of the hypertension
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refated admissions died piving a case fatality of 4209
E.lghlfﬂ:(ﬁ%)nfﬂmde:ﬂ:sumddﬂmgm

to death included heart Gilure (17.3%%)
and renal Failure {16.8%5)"%.

High hlood pressure also contriboted to the burden
of adult medical admissions in Uyo (Southern Mige-

mmﬁemmuﬁﬂryﬂlﬂm

In Sckoto (Nerthrwestern Niperia), Isezno e of' ™
dorumented bypertension related admiszions in 440 sub-
jects admitted in 3 tertiary centre between 1995 and 2000.
{36.4%3), stroke (34.8%) and chronic renal Gire in 7.1%
and other conditions in 21. 7. Hospinl admissions for

Eolo & of ™ sindied hypertension related admissions
and outcomes in a tertiary hospital in Banchi (Nerth
Eastern Migeria). They documented that out of the 3108
admissions into the medical ward of the hospial, 735
{23.7% were related to hypertention with an excess mor-
tality of 429%. Stroke was the t complica-
tion, accounting for 44.4% of cases and had the highest
martality (39.3%%6). This was followed by chronic Edney
disease [36.6%0), hypertensive emergencies (30.0%0) and
beart failure which had the least intrahospital mortality
of 275%

Wmmmhm
mN’.lgem.Emusenfluwzwammssufh?penmuuﬂ

mﬁmmmytgpem'[tﬂmmmbmgs

Clladapo & &' recently reported the results of the
study of the prevalence and pattern of TOD and associ-
ated clinical conditions in 415 hypertensive individuals in
2 moral eomominity i Southrrestern Nigeria. 179 (42.1%4)
af the participants had evidence of TOD and 45 (10.8%)
bad establiched cardiovasenlar disease Left ventricular
hypertrophy (LVH) was present in 27.9%,, atrial fbril-
lation in 16.4%, microalbaminuna in 12.3% and overt
proteinmra in 15.3%.

Puorthermore stroke was present in 6.3%, heart fail-
ure in 4.6%, retinopathy in 2.2%, ischaemic heart disease
in 1.7% and peripheral vaseular disease in 3.6%. TOD
sion and diabetes mellitns. In a related = but in
younger subjects aped 18-44 years, Ekore & 1 exam-
ined 124 individuals for TOD: TVH was present in 22
{17.7%%), chronic cardiac Gilore in 3 (24%), retinopatiy
in 3 (4.0%), nephropathy in 12 (26.1%%) and transient
ischaemic attacks in one patient {0.8%)

Avodsle o 2/ examined 203 patients in an cuipa-
tient climic n Abecknia and docomented IVH m 31%,
beart failure i 10.8%, chronie kKidney disease (CED) in

Bk WIC | wwrwwignet.com
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18.2% and stroke in B.9%4.

Hypertensive heart disease

Warous aspects of hypertensive heart disease (HHLD)
have been studied in the comntry - such as LVE, LV
geometry, left atrial structare, function and dysfone-
tion, LV diastolic fanction and dysfonction, LV systolic
finetion and right ventrienlar function. The burden of
argdryihmnias and conduction abnormalities bas also been
reported in compensated and asymptomatic byperten-
sives in the country.

Left ventricular hypertrophy: The prevalence of ECG
LVH in hypertensive subjects vane: fromy 18%-56% de-
woltage criteria have the best sensitivity (80%%) and area
under the receiver operating characteristic corve. Rombile-
Estes score was reported 1o have the best specifisity™.

In another Nizdo & af' noted a sipnificant correla-
tion of BCG voltape with echocardiopmphically deter-
mined LV mass.

BCG LVH with strain pattern has also been shomm
to bave 2 worse LV structure and systolic fonction in by-
pertensive Miperians""™,
Left ventricular diastolic dycfunction: LV diastolie
dysfunction has been demonstrated in hypertensive Ni-

ians by vabous workers'™ " Purthermore it has also
been demonstrated in offspring of hypertensive individ-
wls Adanm e & eperted IV dixstolic dysfimetion in
62% of hypertensine sobjects compared to 11 3% in age
and sex-matched controls. Impaired relration was the
commonest LV pattarn.

Adebayo & o™ demonstrated eardy diastolic dys-
funetion in hypertemsives nsing a newer method of
evalmation (tssoe doppler imaping). In amother stody,
the anthors evahuated left atrial struetural and foneticnsl
alterations. in hypartension which was found to be statis-
tically different compared to age and sex-matched appar-
ently pormal ndividuls",

LV gyetolic dyefinetiont In a study of 32 unselected

bypertensive subjects, Ogah o af*'! documented TV sys-
tolic dysfonction (LVSDY) in 18.1% of the participants

{mild TVSD = 2.6%, moderte IVED = 3.7% and se-
vere LVIED = 4.3%).

LV mass, body mass index and male gender were
foumid to be I predictors of LVED in the stady.

The Tei index (index of global myocardial perfor-
mance) was found to be significantly higher in hyper-
tensives compared to controls. This index also increased
with severty of hypertencive heart failure. It was found
to be inversely related to LV ejection fraction and di-
rectly related to some indexes of dizstolic fonetion such
a5 E/A mtio and deceleration time™.

Echocardiographic LVH and LV geometric pat-
terns: Adehivi & af'"*" stodied the prevalence and pattern
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of LVH in a large population of bypertensive Miperians
seen at the University Collepe Hospital, Thadan The
prevalence of LVH onged from 30.9%-56.0% depend-
ing on the method of indexation

Abncarmal TS pecmetry was doomented in 61.1%- 74000
a6 was conmoner in the fenale pender

Comelates of L'V mase in
nghnsfﬂnmmmemmm
nfL?mmam?ﬂJhrpﬁmwmm:]s'l'hem

pertension, alechol consumption, left atrial size; IV wall
stress and tencion were the independent predictors of LV

onarss (LW in these bypertencive subjects.

er gt reported right ventrienlar diastolic dysfune-
(BSTED) in 61.7% and 32%, respectively, of 128 individn-
als with high hleod pressure in Fano. BEVED was highest
in theose with eccentric LVH. Age was found o be the
ouly determinant of EVDD while LV ejection fracton
was a predictor of BVED after adjosting for confiounding
varables. In 2 similir stody, Akinnde # af*% mported
BV stroctural and funetional alteration in hypertension
and conchuded that EVDD may be an eardy precursor of

HHD in Nigerians.

The burden of arrhythmiae in hypertencive Nige-
rane: Hypertension and IVH are both risk factors for
atrial fibrillation and ventricular ardvythmias.

Okeahialam ¢f 57 smdied 1347 ECG tracings ob-
over 3 3-year period in Jos to determine the burden of
:n:ln'ﬂ:mnﬁbuutlﬂ%ufpmhﬂmfumof
arrhythmia or another The common wELE
venmx::lzemn-l:ux:{ljﬁ 86.0%%) atrial ectopic (21, 12.7%%)
and atrial fbrillatien (10, 6.5%). Cthers inelnded sinos
andhythmia in 3 (1.99%), sioms escape beats in 3 (1.994),
wandening pacernaker in 3 (1.9%) and Wolf Pardkinson
White in 1 (0.7%%). Factors associated with the presence
of arrdrpthenias inchode: 2pe presence of ECG LVH and
left atrial enlarpement

Conduction abnormalities: In the same stdy, Cleak-
alam & & noted the following conduction abnormali-
ties in 1347 well compensated hypertensive patients. First
depree AV hlock was present in 7 while & subjects had
dght bundle branch block and lefi bundle branch blods

Hypertension as a ek factor for heart failure in Mi-
geria: Hypertension is by far the commonest nsk factor
ﬁuiwmmnﬁihminbﬁgeﬁllntheﬁhmkun
for aE."%DfHE’mﬂ:emyItw:s:]sumspumihlefm
62.6%, 536.3%, 5% and 44.1% of heart filore cases
in Aboja", Port Harcoart™, Jos™™ and Uyn™" re-
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34

shown as the predominant eanse of HE in the region,
especially in Nigeria. Ogah ef of ' recently deseribed the
characteristics of 197 subjects with hypertensive HE in
was 538.4 years which is 15-20 years younger than the
The mule to female ratio was 1.4:1. HE in bypertensive
was characterized by severe LV systolic dys-
function (535.5%) and abnormal LV geometry (concentric
and eccentric LVH). Intrabospital morality was J.6%.
It has also been moted that most of the patients di-
@msed:shzvmgdﬂ:tedu@nmyupzﬂ:?mhﬁgmlm
cases of bypertencive beart filure with Egﬂrm@.ﬂ
ﬁﬂnmhemusenfpﬂutmmcmm:l""‘

Hypertension as a major risk factor for stroke in Nigeria
Stroke is corrently 2 major public health problems in MNi-
geria. As in many developing countries of the wodd it
has some peculiarities. It cocors at 3 pounger ape with as-
sociated high mortality and disability adjusted life years.
Awailable hospital based smdies in Migeria suggest
there are Hsing rates of stroke in the commry™ .
Awzilable data, at least from hospital based studses,
show that stroke accounts for 0.23%0-4.0% of all hospi-
tal admissions, 0.5%-45% nearologieal admissions and
5%%-17% of deaths on needical wards. It is the common-
estcmseafnmuhgml:dmssmnmhgu@ﬂmh%ﬁt

10%% and 6% of strokes in the

In1m.mnmvhsedsmirm1:g:&'"”smcte
lence was estimated as 1.14 per 1000 (1.51,/1000 in men
0.68,/1000 in women and 24.1,/1000 in those older than
63 pears.

‘The mortality assocated with stroke in MNigera is high
with 30 d case Exality ranping fom 28% to 4004,

In a 10-year review of stroke in Saganm, Cpun State,
stroke aecomnted for 24% of all emergency admiscions
Ihn?mpmh:dmbnlmfamn,45‘”nm—

and 6% SAH The stdies further
sbuwedﬂ:ul.&%nfaﬂduﬂ:s:tdu oom
were doe to stoke. Case Golityat 24 h, 7d, 30 d and &
mo were 99 28%, 40%% and 46%, espectively’™ 7. In the
year 2007, mortlity from stroke in the eomntry was put
:125;1momPngu1m"“*

In Miperia, as in most developing countries, hyper-
stroke. It is present in almost 30% of cases. Unfortm-
nately most victims are unaware of their blood pressore
s@ims prier to the event’'™

Hypertension as a risk factor for chronic kidney disease
in Nigeria

Hypertension is 2 major eanse of CED and chronse renal
Ealure (CET) in Migera In Empu (Sooth East) md Be-
nin City (South South), hypertension is the commonest
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camse of CHID and CRF™™. It ix only second to chronic
glomernlonephritis in the Seuth West"* Y. Hypertention
nduced CRF m MNipera is four times commoner in men
than women with 2 male: female ratio of 4.31. Severe
The duration of hypertension is uswlly between 2-13
years. It is Emﬂwﬂlhﬁmiwm

related TOD, such as heart failure and retinopathy, is

common Mortality is high, 51% within the first 12 mo of

e gt e g e s of
pua:il'al:m:ltlr'“'

Hypertension and coronary arfery disease in Migeria
Hypertension is a major rsk fctor for coronary artery
disease (CAD) in Migeria Anjorin & oY recently re-
viewed 87 patients with CATD seen over a period of 22
years (1983-2004) at the University of Maidopor teach-
ing hospital Hypertension was identified 2= a sk factor
n 33%, diabetes in 41%;, cigarette smoking in 38%, by-
peccholesterclemia in 20% and obesity in 209
Hypertensive refinopathy in Nigeria

In a review of 407 patients with retinal diseases in De-
Ife (Southwest) by Onakpoya o &7, hypertensive reti-
nopathy was responsible for 12% of cases. In Ibadan,
bypertensive retmopathy is the Oth commenest canse of
retinal diseases and responsible for 4.6% of cases™. It
is also respomsible for 7.7% of all retinal /optic nerve
disorders and 0.1% of ocular disorders in a2 roral com-
oty in northern Migeria In Ermen (South BEast), by-
pectensive retinopatly is responsible for 13%% of vitpeo-
retinal diseases in a tertiary healtheare Eeilig™ .

menlar cellilar

DISCUSSION

Since the creation of the MNigerian state in 1960, a lot of
stodies have been undertaken to provide information on
the borden of hypertension in the comntry: This incindes

:mﬂquwhuimsnmﬂmdmlﬂ?’“'q Itis
pertinent, however, to note that most stdies provided
erude prevalence of the condition in the country. In ad-
difion, there are a lot of vanatons in the stodies in terms
of target population as well as criteria for diagnosis.
Earfier smdies wsed 160,95 mmHg (pecasionally 160,90
mmHg) while the most recent ones wsed 140,00 mmHg
25 2 ot off mark fior the diapnosis of bypertension. The
age structore n most of the smadies is essentially middle
ape and represents the age structare of the Nigerian
population, except in few studies that purely tarpeted
middle age or elderly populations"*"". In many of the
nnnﬂ:mmwnmm:thnﬁtupmdmageof-iﬂ?em
when the ed™"™***%_ This picture is
similar to findings in other Africans, Afrtican Americans
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and in Blacks in the Caribbean™?.

The higher prevalence in the urban population may
indicate differences in lifestyle. Urban populations are
mare likely to eat processed foods which are high in salt
and Gt comtent. Obesity which is a2 fsk factor for hyper-
tension is also higher in urban arexs than in mrl areas
becanse of redoced physical activity.

In a few of the smdies, especially in the Eastern part
of the country, hypertension was found to be s high in
the mml population as it is in the orhan population®.
This picture has been documented in some United States
and Enropean studies™ ™. Tt is lkely that those mural
populations may be older as most old people move to
sl areas after retirenent from active service.

Hypertension awareness range from 3.5% in Sokoio o
30%% in WesuldsF ™ There was no remarkable gender
difference. Treatment cmped from 11.9%6-21%7". In two
stodies the treatrnent rate was slightly hisher in men than
In women; however the control mate was senificantly high-
e i wromen than in men (17.5% and 5%, respectively).

The higher detection rate in men than women is at
vatance with data from most parts of Africa and other
parts of the world. Women are more likely to be de-
tected during antenatal visits and are also more likely to
accept the diapnesis of hypertention

On the other hand, the blood pressure control rate is
better in wornen than in men Whmen are more Heely to
attend clinics for follow-up.

In general hypertension and other chronie diseases
Twrareness, treatment and control is gpenerally low n the
COuUntry a3 in most developing comntries. These diseases
are often asymptomatic and in most cases presentation is
when complications bowe setin

Emerping data from bospital studes show that by-

OF iis 15 the commonest NCD
n Niperia. In 1961, bypertension related illnesses con-
tributed to 8.8% of all medical admission in Tagos®™.
Abengowe & & reported 9.3% in Kaduna in 1980.
Becent data from the indicated a rate of 28%
in Port-Harcourt™™ and 21% in Benin City™™. This is
comparahle to a rate of 30% from Tanzania ™.

In concinsion, hypertension in Niperia today is the
commaonest fsk Gctor for stroke, heart filure, ischemic
baart disease and chronie kidney disexsa’ .

‘There iz, therefore, 2 need to encourage health pro-
motion in the populition 25 means of primary preven-
tion. There is also a need for increased public health
ednration to inerease the awareness of bypertencion and
ihe sequelae. Hypertension control propammes need to
be established i eomromnities in the country and more
lar dizease risk factors and MNCTDks need to be carried out
Thee is also 2 need to camy out esearch on the reasons
a5 well as reasons for lack of urban-mal differences in
some areas in the comntry The lack of scentific data to
meastre rends in the country shoukd also be addressed.
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Review Articles

Cardiomyopathies and myocardial disorders in Africa:
present status and the way forward

AYODELE O FALASE, OKECHUKWU S OGAH

Abstract

A review of beart diseases im Africa shows that the cardio-
mrropathies continme to be important camses of morbadity
amd mortality in the popuolation. Hypertension remains the
commonest canse of mocardial disease, followed by the
cardiomryopathies. Ischaesmic heart disease comfimmes to
be rare. Of the cardicorropathies, dilated cardiomrvopa-
thy (ICAL) is still the commonest A large proportion of
patients disgnosed with DICM in Africa have been shown to
be cases of lypertensive heart failure, with varving degrees
of myocardial dysfonction Hypertrophic cardismryopatiry,
wihich in the past was thoughi to be rare among African:, has
‘been shown to have the same prevalence as in other parts of
the world. Moreover if is now known to be a gemetic disorder.
Endonrrocardial fibrosis has become rare in commmmities
where it msed fo be common Iis setiology continoes to be
has been reported among Africans bt there are no reports of
left veniricular mon-compaction or the ion chammealopatines
from Africa. Lenegre disease and the lonz-QT syndromes
are well-known entities in clinical practice in Africa althongh
Jonz-QT im Africa is assodated with potassiom deficien-
oy arising from prolonged treatment with dimretics. Lefi
In view of these, 2 new dlassification of mvocardial disorders
was proposed for Africa

EKeywords: cardionmpopatiny, Africa, sub-Saharan Afnica
Submised &7/10, accupted 3612
Candiowase JAfr 2012; 13- 532-5462
DO 105830/ CVIA-2002-045

For the past 60 years, reports from all parts of Afnica have shown
a remarkable mmanimity in the pattern of heart disesses amons
bilack Africans ' While fschaemic heart disesse is the dominsmt
cardiovascular disease in the Western world, it is rare in black
Africans.

The typical pattern of heart failme m the sixfies n 2 black
African hospital is shoamin Fig. LA From this figure, it is olrvious

Division of Cardiovascular Medicine, Department of
Medicine, University College Hospital, Ibadan, Oyo State,

AYODELE O FALASE, MD, FWACF, FMCF, FRCF, acfalase@ gmail
aom
OKECHUKWU S DGAH, MB BS, MEC, FWACP

that the commenest canse of heart failwe was ypertension. This
‘was followed by disesses that primarily affected the noyocardiem
(labelled moyocandial disesse i the ilostration), then rheumatic
heart disesse, followed by endommocardial fibrosis. Fecent
data (Fir 1B) amons the same ethmic proup show that the
previlence of lypertension has doubled, there is no difference
in the prevalence of dilated cardionryopatiry, the prevalence of

HHF LM RHDX  EMF cp HI  Ofhers
B casis a7z [ Ogen 2008
Flg_. 1A Cmsesnfhea‘tiailile in Nigerians at the

ﬁge Ibadan between 1968 and
Ogu esH'BH
umnﬂmmeﬂlm oup in
with the 1972 data! HHF - hypertensi

RHDX - rheumahcheart:isaase DCM - dilated

endomjru-ca'l:ﬁa[ fibrosis; CP -nor
:mle IHDX = ischaemic heart disease
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ischaemic hesrt disease remaims low, while that of rhewmatic
heart disesse has deressed considerably!

endonryocardisl fibrosis in this discoorse We performed
a systematic search of Pobmed for published data om
cardionmyopathies in sub-Saharan Africa from Jamesry 1960 o
December 2009, This was supplemented with parallel searches
of references of identified journals, as well as a search of specific
data sets such as African Index Medicos, African Jourmals Ooline
wommummmmmmm

Plinrﬁ]ﬂﬂﬂ:zemmalwmsﬁmm
geographical areas of the world bt mainty from Africa of
obsome forms of hesrt disesse that primanly affeced the

these desriptions were that affected patients presemted in
congestive cardiac fathme with cardiomesaly, the canse of which
was not readily spparent The diseace was particularly common
in the tropical and sub-tropical comntries of the world where it
constinged one of the major cimical and health problems *

of the world, of mother group of myocandial disesses that
was charactersed by Insppropriste massive hypertroply of the
cardiac mmscle (HCM). It was first described by Teare in 1958°
Prior o 1980, it appeared to have a worddwide distribution
althoush mitial reports sugzested that it was rae in biack people.
The resson for this might have been doe to a high prevalence
of hypertensive heart disesse, which merfered with the oomrect
diagmosis of the disease ™ HCM o had been desoibed in the
past mnder seversl names mcluding idiopathic hypertrophic
sulb-aortic stenosis, muscolar sub-eortc senosis, obstocive
cardicayopathny and asynmetrical hypertropley.

Thirdly, there were before 1980 several descriptions of
aother group of nyocandial disorders of unkneam orign
which was characterised by fibrosis of the endonmyocandium,
particolarty the inflow tact, apex and part of the outflow
tract of either or both veninicles The mitral‘ricuspid vahe
apparams, depending on which vemiricolar chamber was affected
was commonly enmeched in fibrous tissue, which very often
imvolved the posterior valve leaflet The anterior vahve leaflet was
rarely imolved. It was called endonmyocardisl fbrosis (EMF)
those ropical counivies that first repored it

Prior to the desoription of the tropical forms of EMF, there
were dlso reporis of 3 similar disesse that was charscterised
by the presence of lypereosinophilia. & was fmst desoibed
Ty Laffler in 1936 and was knoam as Lofler's endocanditis
panietalis fibroplastica. This disease was inifially believed to
be confined o only the temperate zones of the world and was
considered 1o be a separate illnecs from the tropical forms of
EMF However several reports heve now confirmed is presence
in Africa snd other oomiries of the world where the tropical
forms of EMF is prevalent.  Some have even suzpested that it is
the earty foem of tropical EMF (Fig. 7).

Classification of the cardiomyopathies

Because of the initial confirsion ansing from the names shven fo
all these disesses, the madeguacy of previous classifications
and o ense umanimity in their descriptions. a sk force was
set up Ty the World Health Owpamisation and the Infermational
Sodiety and Federation of Candiclogy (WHOISFC) to harmonise
the feanmes of the diseases, adopt umiform names for them and
design an acceptable classification The report of the task fonce
was published in 1980, while the full description of each
disease wes published by the WHO 25 3 report of an expert
commuittee in 1984.

At the 1980 meetmg, it was agreed o adopt the name
*cardiommyopatiry” for all diseases of the heart pmscle of imknown
case For a disesse to qualify a5 3 cardicneyopatly therefore,
foumd for the malady Diseases whose causes were known were
simiply identified by their capsathve factors, such as aloohol heart
disease, mmyocarditis or viral beart disesse Suoch diseases were
erouped mnder 8 separate heading called “specific heart mmscle
disesses” which was defined a5 “heart pmscle diseases of known
case of associated with disorders of other systems’.

Simce it was considered insppropriate to slot well dnowm
disorders of the noyocardom cased Ty systemic or poimonary
disesses wnder this group, they were exduded from the
classification Tt was felt that all disesses of the nryocardiem
would have had to be listed under specific heart mmscle diseases
iff this was mot done. In sommary, candionmyopathy was regarded
as A disease of exchision.

The mesting fimther apreed o group the candionmyopathies into
three types. The first two were named o highlight the changes
in their stochmes (hypertrophic and dilated) while the hird
nfornmately, n our view, was named to reflect it msmictive
haemodynamic feanmes (resmctive) This classification was

Fig 2.A. Hypertrophic cardiomyopathy; B.iilﬂ:e_d cardiomyopathy; C. endomyocardial fibrosis.
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made before amythmopenic right venfmicular dysplasia was
characterised and identified 35 3 separate disease in the lieramne,
hence its omission in the classification.

The meaction of clinicmsTesearchers o this classification
was mixed While everyome azreed with the desipmation of
these disesses as cardionryopathies, not everyone szreed with

ht,msndnng,mydﬂnnagmnnmiadﬂndeﬁm:i
cardionmopathies to inciude amy disorder of the

The report of another task force, set up ey the WHO in 1905
o update the 1980 classification, defined the cardionmyopathies
85 any disease of the noyocardnem with cardiac dysfimction
althoush it retained the original three types of candionmyopathies:
ypertrophic, dilated and restrictive. It added a fourth ome,
arhythmopenic right venmiculsr cardioomyopatiy (formerdy
Imowm 35 arrhythrmosenic ight venimioolar dysplasia). Bae while
it recoemised that dilated cardicrmyopatiy mey derive i orgn
from conditions soch a5 viral onocanditis, it cested, mmder
specific cardionmyopathies, an entity kmown as inflammstory
cardionmyopathy, which it defined a5 ‘nryocarditis in sssodation
with candiac dysfimction’

Similarty it also oeated another entity, kmoan a5 alcoholic
cardionmopathy, under specific candionmyopathies afier it had
agreed that dilabed cardioomopathy may be cased by the
consumption of alcohol. Moremser, ischaemic cardionmopathny
was recnemised i the report &5 3 separate entity mmder specific
cardionmopathies, althourh the same disesse was earlier said to
he a varnety of dilated cardionmpopatiy. Finally, the docmment
mirodoced new names. for well-recognised diseases. For example,
Iypertensive cardi onmyopatiny was substinaed for the well-known

and more spedific terms, ypertensive heart disease/ ypertensive
heart faihme.

The latest classification, sponsored by the Amenican Heart
Association " agreed v clawify the cardionmopathies in Line
with ‘the molecular era of cardiovasoular disesse’. It ako
agreed that cardionryopathies should inchade amy disorder of the
mryocardiem snd therefore defmed them as ‘a heterogensous
group of disesses of the nryocardinem associated with mechsmical
exhibit insppropriste ventricular bypertroply or dilatation amd
are doe to a vanety of comses that are fTequently penstic.
Cardionmropathies either are confined to the heart or are part of
peneralised systemic disorders, often leading o cardiovasoular
death or proevessive heart fulure-related disability”.

The panel made a case fior inchusion of the ion channelopathies
in the classification of the cardionmyopathies, althowgh it agreed
that they are primary elecirical disesses with no gross or
hizippathological sboprmalities. As in the 1980 claszification
it exchaded from the list of cardiomrpopsthie: ‘pathologicsl
nnyecardial processes and dy=function that are a direct consequence
of other cardiovascular abnormalities, such as that which cooums
with vahvulsr heart dizesse, s_vslumchypermmn.:mmtal

'ﬂmmmﬁrﬂnmmmﬂfﬂ!mmm
mm;mms‘lmedmpa&mmmmmuhm

were defined as ‘those solely or predominanily confined to
heart mmscle and are relstvely few in momber®. The pemstic

those listed wmder specific beart pmscle disesse and specific
cardioneyopathies Ty the 1980 and 1904 reports, respectively.

Classification of the cardiomyopathies in Africa
For cliici Xine in AR i fhe 5 hi
are most prevalent the question that follows is which of these
classifications is appropriate for Affica? Before we mnswer this
question, let us briefly review what is currently knoam about the
cardioneyopathies in Africa

Hypertrophic cardiomyopathy

In the pre-echocardiceraphy era, ypertrophic cardicoryopatisy
(HCM) wms hardly diagmosed m Afnica All abnormal
electrocardiographs  (BCGs) sogpestive of left venmiricular
Inypertroplny (IVH) were attmibuted by dimicians o yperensive
disesse amonz Afficans and was exiremely common m
exammination all over Africa chaneed all this as it showed that
HCM indead oooars amongz A fricans.

For instance, HCM was found i 03% of § 680 unselected
echocardingrams in Tanzrania™ and in 2% of 712 echocardioprams
in Lapo:, Wigeris.™ Similar reports have also come from South
Africa where extensively penetic investigations have confirmed
similsr findings with other pants of the world® In Ghana ®
1.15% of 572 patients referred for echocardiograply at the Ghana
Natiomal Cardisc reforence centre had HCM, while Abegaz in
Ethiopia discovered that 53 outof 1 240 abnonms] echocandiograms
performed af the Armed Forces (eneral Hospital had HCM. = The
prevalence rate among populstions cutside Africs ranged from 0.2
to 0.5%. Interestingly, Maron & al."" found in their CARDTA smdy
that the prevalence of HCM m blacks was twice that of whites,
while more African-Americans performing competitive sports
died suddenly compared with ther white counterparts.

The aetiolozy of HCM has similarly been sored out
Imvestizations all over the world have conclusrvely shown that
HCM is inherited a5 an ssosomal dominsnt genetic disorder
that is caused by omitstions in at least 10 diferent genes that
code for sancomenic proteins. > Mitations in the f-nmyosin hesvy
chain gene, nrypsin-binding protein C and troponin T sccownt
for 70 to 8074 of all the cases. The total momber of nnitstions is
well over 100, and new mussfions are being discovered HCM
is therefore no longer 3 heart pmscle dissace of mimown canse
and this implies that the 1980 report on the cardionryopathies is
no longer valid

Arrythmogenic right ventricular cardiomyopathy
(ARN'C)
South Africa ™ There are fumilia] cases of AFAT as well as
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o be primarity cansed by nryocanditis. Lately it has been shown
that the disease is not confined to the right venimicle a5 the name
suzpests, becanse the left veniricle may be affected m up o 75%
of the patients. ™

Other genetic disorders of the myocardiom

Familisl and nom-familial cases heve been desonbed in patients
with the recently discovered mmyocardial disorder kmowm as
left venfricular nom-compacton (IV - Don-compaction).
Charactenistic morpholozical changes of this disease are offen
foumd in the left venmnicle of those with the disemse There
are oo reports of IV noo-compaction from Africa, possibly
becmise Affican cardiologists are not yet familisr with its
echocardiographic changes.

Genetic disorders of the elactrical system of the nyocardium
with or withows morphological changes have alse been described.
They include Lenepre disesse " a prosressive disesse of the
conduction system of the heart and the ion chanmelopathies.
m&mmn&wm

polymorphic venfricular
tachycardia, short-QT symdrome and idiopathic ventrioolar
fbrillation, all of which can canse sndden death. Lensgre disease
and the long-JT syndromes sre welllmown enfities in climical
;m.cemﬁ.ﬁ:malﬂlmghlm.gh{ﬂlsmlyassmabdmﬂm
with metsbolic problems, particolarly potsssiom deficency
Mwmmmnum
imteresting to note the recent report from Soush Africa * which
conchoded that the zenetic forms of lone-QT syndrome (LTS)
of South Africa, with fewer cases from those of mived ancestry
and nome from those of black African descent * The other jon
channelopathies have not been reporied from Africa, probably
hecmse of lack of sophisticated candisc electrophysiological
shxdies and a dearth of well-rained personmel required to make
the diszmosis.

MNext to lypertension, this is te commonest case of heart
faibore im black Africans.” In some comemmities in Africa
DM is the commonest case of heart faihme. Before the aduvent
of echocardiosraphy, the disgnosis was made on the basis of
climical presemtation, chest M-ray, BOG, and sometimes in the
larpe teaching hospitals, candiac catheterisation and angiograply:
Echocardiography has made the diagnosis easier and is presenthy
the preferred owestization for melong a disgmosis.

Affected patients often presented in conpestive cardiac fathire
with fonetions] mifra] and tricuspid repurgitstion due to myocardial
faiture, the cause of which was not apparent ECG changes were
varable. Some had low-voltage complexe: while others presented
with left wentricular hypertrophy Abnormal intraventriculsr
conduction defects were common, eipecially left bundle branch
block. Chest X-ray ususlly showed cardiomepsly with failure,
while angiography confirmed a dilated left veniricle with poor
mnyocardial comraction and functionsl mitral repurgitation.

DM is widely regarded as an end-stape oovocandis] disesse
fiom a wide vanety of adverse faciors. The most common of

Hypertension

For a long time, several workers m Africa had suspected that
mamy patents who were lsbelled 35 having DiCAM wene really
Iypertensives. And there had been several debates at world
conferences where this assertion was actively advanced by
many workers. Mokhobo,® from South Africa adwvised caotion
in making 3 dispnosis of cardionmyopatiny since ‘cardionryopatisy
and hypertension sre both common m black patients and
confirsion may arise betwesn them® Lowenthal * also from South
Affica wrote as follows: “these cases are regarded ss evidence
in favour of the hypothesis that memy cases of crypiosenic

From Migeria, Brockington * aﬂzm'e shdies, came
o the comclusion that bypertension and what be called heart
muscle disesse at the time were sinnlar and that the latter was
‘the late stape of wmirested chromic hypertensive heart faihore’.
Brockington's view was sopported by Celia Oakley at a debate
dhring a conference on cardionryopathies held in Tondon in 1971
Tt John Goodwin at the same conference disapreed ssserting
that hypertencive heart disesse was strocturally different from
heart mmscle disease.

The confentions problem in the past had alwmys been the
presenting blood pressure. Some patients had 3 normal blood
eSS 8f presentation it in others the blood pressure was
mildly raised althoush out of proportion with the degree of
the patienis heart falwe Very ofien the hypertension was
transient, the blood pressure bacoming normal with trestment of

Architectural Increased Extravascular
digarray myocarndial siffress COMmprassion
‘ ¥ +
Ventricular Drecreasad LV Wenticuiar
anrhyimias distansibility asthythirias
} Vo ‘
Sudden death l’ LV Rling lechasmia
Myocardial fibre
rescrosis with
ranauh.r fibiosis
———
dysfunction =

'

Heart fallure
Fig. 3. The consequences of myocardial fibrosis on the
heart of patients with arterial h ion, modified
from Diez et al. Natwre Clin Pract asc Med 2005;
2{4): 208216
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Fig. 4. meﬂmﬂmmmﬂﬂmhﬂmhﬂhmwmpﬁnﬁﬁmmm with a
smiall to concentric hypertrophy with a Llarge cavity, to a myoecardium unable to sustain a blood
essure.

refiarred to this phenomenon s ‘reactive lypertension” or *Sahli's
Hochdmckstamms"*" beranse it was thowsht to be due to intense
peripheral vasoconstriciion, which ocommed in heart failme.
Smdiies from Migena in the sevenfies have however shown
that what was called hesrt mmscle disease i the past was
mot cmnsed by 3 single disesse process ®® Ower 7% of
patients were hypertensives whose hearts had become dams ged
over time becanse of poor o lack of confrol of high blood
pressure. ¥ Progression from a yperrophied heart (concemtric
Of BsymEmeiTic) in Nigerian ypertensives to the stage of fabiny
heart has been disrussed in an earlier publication (Figs 3, 4).

Aleohal

Early reports from Migeria showed thet alcohol consumption
played a sigmificant part in the genesis of oyocandia]l damagze
of patients dissnesed with cardionmyopathies. The msuthors also
suzpesied that ewcessive consumption contribnted to the heart
failore of some of their hypertensives. = This is in apTeament
with Fees o al. ™ who in 1974 sugpested from Nairobi that some
of their patients with cardioomyopathies were sufening from
the combined effecs of emcessne aloohol consumption and
Iypertension, and this combination led to congestive cardiac
faihmre.

Some of the patients stadied in Mizeria had thismine deficiency
consumption of alochol Al Tt one had low-output candiac
failore and they did not respond o thismine administration ™
By contrast, hizh-outpat and low-oatpat candiac faihore camsed
by thizmine deficency was shown o have equal prevalence i
Sowsh African aloohalics.

Generally, it is now estimated that alcohol is a contribatory
factor in 8 significant mmiber {up o 45%) of patients with heart
faihore of unkmosm canse in Africa * and aloohol alse contritntes
o the heart failore of 3 sipnificant mmmber of hyperensives.

Myocarditis

Smadies in the seventies also showed that noyocarditis was the
camse of 3 sipmificant member of patiens diapmosed at the
time as beart mmscle disesse of wmlmown cause, espedalky
amomy yeme people below the age of 30 years. At that tima
it was only possible to imestigate the role of Comackie B

antibody levels were foumd in the patients conmpared with comrol
subjects. About 45% of the patients evenmally tomed ot o be
Irypertensive, implying that myocarditis was playing some part in
the senesis of theit nryocardial damagp ===

A few cases of aome nyocarditis cansed by Ciasackie B,
Toxoplame gondil is conmmon in Mipera and several shadies
have foumd that virmally everyone ving in this commmmity has
serpromeried to the organism ==

Since then several smdies hme confirmed the role of
moyocarditis in the genesis of nnwocandial fathme all over the
world and many more orzamiss. [vinses nchsding the meman
mmmmodeficiency vimes (HIV), bacteria inchading neycobacteria,
parasites sach as Frypamosoma, Tocoploma gondd and
Schirtartoma] have been idenfified as culprits. In Africa, mamy
patients with mmyocandial failee mnd a positve HIV test have
been shown to have not only viral noyocarditts (HIV, Epsiein-
Barr vims, cytomegalovins, parvoviros, adenoesims md man

Endonmpocardial biopsies and detection of wiral zenomes
have been cmucial in the identification of these agentz in
the nyocardium of the patient ™ In an excellent stody by
Shaboodien ® a prevalence of 100 infectivity (emferovirus,
Epstein-Barr virus, parvovines, hmsn simplex virns and
adenriimes) was found i the bearts of the patients with
‘idiopathic dilated cardionmyopatiny” she biopsied. Unfortomatety
these advanced techmiqoes are ot widely mvmilable in Africa
outside South Africa.

The role of excessive momme activation in the pathopenesis
of the disesse has also been sdied n Africa A shady found that
HILA-DE1 and HLA-DEw10 were commoner in patients with
DM = Elevated plasma levels of inflammatory cytokine turmomr
nerosis factor (THF)-x, C-reactive protein and a plasma marker
d’wnsishﬂealsnbamﬁmﬂmDCMPaﬁam,““mﬂ
malsaﬁnmmheelumdmﬂﬁepmm In those with
peniparnem cardionmyopatly, the level of Fas/Apo-1 was also
elevated.

These findings had led to stodies on the inmnmomodulatory
effect of pentcedfylline in the management of the DCM patients,
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with promising resulis © The process of progression from sose
nryocarditics o dilated cardionwopathy was recentdy elucidated
by Elaweai =

Peripartum cardiomyopathy (PCM)
PCM commonly ooours during the last timester of pregnemcy

systolic fimction coourred in the first year of follow up.* In fact a
third of theit women with PCM recovered fully within frve years.
Mortality rates were 15% in the first six months and 42% doring
25 years of follow up. The Hausas in the northern part of 1izenia
e the highest knoan incidence of PCM in the world — about
uﬁﬁmmmammmm

Atm’emngenfd:seasslnsbemaimedmﬂnmd
oryocardial demage of these women They inchode nryocardifis,
lypertension, sboormal inmWme respomse o0 pregmERCY,
impaired cardiac (Systemic) micmasculsme, icreased onocyie
apopbosis, Cyiokine-medisted inflanmation, seleniem deficiency
(Eeshan disesse]), lying on heated mnd beds afier taking two hot
teaths in addition o exressive consmmption of 3 special pormdze
o which as mmch as 3 g/'day of potash (kams) has been added
(Zaria cases), penetic predisposition, increased adrenergic tone
leading o onocandial shmming, snd ewcessne production of
prodactin ™

Fecent smdies have also showm thet wmbalanced perif
post partum is linked o proteclytic clemmge of prolacting
which s it inho 3 potent aNf-AMZioeEEC, pro-apopiotc and
pro-inflammstory factor. These chservations tend to soggest that
prodactin clemvage could operate as a specific pathomechsmism
for the development of PCM ™™ Bromomiptine has been shown
o be beneficial in reducing the mised levels of prolactin foumd
n some of the women . mproving their 1eft venimioalar fimction "

The plesma marker of apoptosis, Fas/Apo-1 has also been
showm to be elevated in patients with PCAW, =" while troponin T
levels hane been fommd s be usefill in predicting the presence of
persistent lefi venirioalsr dysfimction in patients ™ Baseline Fas'
Apa-1 levels and higher NHYA st presentation were found to be
the only prediciors of mortality, while MBI using late gadolinium
enhancement cam be nsefil in evahiating the extent of mnoocandial
damaze and predict the ouicome of the disease. ™=

With molecular stdies, viral genomic materials of enterovims,
parvedimos B, iensn herpes vines 4§, Epstein-Barm viros and
cytomezalovines have been identified in the heart mmscle of
some women with PCM** On the contrary, Cenac & al™
fmmd no evidence of viral nyocanditis in Miger, West Africa.
Sandersom et al.," O'Comnell ef ol and Midsi @ al™ on the
other hand fmmd evidence of nmyocarditis in biopsy materials
of the women they sodied In fact, Midei o al ™ reported that
as many 35 T8% of newly diapnosed patients with PCA seen by
his group bad myocanditis and resolution was associsbed with
improvement of left ventricolar fimction

Familial dilated cardiomyoparhy
Familiz]l forms of dilated i hoe been well
summmaTised by Maron ef @l |t is estimated that they constibobe
20 to 35% of cases of DICW. They are penetically heterogenous
Tt the predominant mode of inheritance is autosmmal donTinant,
ocomTing, less frequentty Mamy of the omiant gemes that
are linked to swosomsl dominsnt DCM ako encode the

According to Maron e gl DCM is also cansed by 2 member
of mnEtions in other genes encoding cytoskeletal sarcolermmal
proteins. The most comemon of these is the lamin AC gene
which is also associated with condnction system disease. and
encodes & muclear emvelope nfermediate filament protein

In Aftica, the first report of fannilial DCM was from Tzanda
where a set of twin brothers was reported o hee had the
disease ** Reports of familial cases have also come from South
Africa A case of familial DM with prominent vemtricular
arthytemiss was reported by Brnk e ol while Przybojewski
@ al* described two brothers of Afrkaner sncestry with
umexplained DCMW. Cases of DCM have been linked with
progresave fanmlisl heart block types Iand IT.=* There were also
reparis of DCM in o brothers * and a case of microcephaly
associsted with DCMW ™

Mayosi ar al ™ has also shown that actin metstions do not play
a major role m DCM at & mutochondrial DA sosceptibility
zene inTeases the rsk of DCM in the zeneral population. Other
sindies from South Aftica evaluated the role of oemations n
signaling pathwey proteins, in particolsr, polymorphisms n
the angiotensin-comerting enryme and bets-adremorecepior
subdypes in the progression of DCh™

Malmutrition

Initial reports of DM from Soath Africa suggested that
the disease was cmnsed by malmoivition The patients whom
Gillanders' and Higginson ar ai ™* shdied improved when their
diet was changed to what was described as a “balanced” one. This
view has been discarded as Gillanders' experiments could not be
reproduced.

Inowr stady, we foumd that patients with TR had significanthy
lower senum altwmin levels compared with comtrols, immespective
of whether they consmmed alcohol or not. This was atiributed o
hepatic dysfimchion cansed by conzestive cardiac faihore ™

Haemosiderosis

Consimption of iron in excess from iron-contsming beer (Banm
hasmosidenosis) has been sngpested as a potentislly reversible
causative factor of DCMLS It has also been foumd that the *poor
commelation of cardisc snd hepatic inon deposits with heart
disease’ might have led to the mmder-reconition of dietary inon
overload a5 an important factor in the pathopenesis of DA™
Hiph l=els of serum fermitin have been fmmd in patients with
causes, and sbowt 507 of the patients had fermitin levels ahove
500 ngmil. ™
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Hb genotype
Mo association was fund befween Hb genotype and DCM
types of Hb genotypes with DCW

Summary of studies on DCM in Africa

From 3]l these shudies, we can conclude a5 follows:

» Hyperiension coniribotes fo some of the cases dispmosed
clinicalty as DCM in Aftica. Such patients should be ident-
fied and reclassified as having lypertensive heart faihore with
varying degrees of nryocardial dysfunction

» Chromic alcohol consmmption and neyocanditis have also been
idensified a5 the cases of nryocardial damspe in some of the
patients clinically diagmosed as cardiommyopatiny in Africa and
even worldwide.

» Familial cases of DCM hae been described in Affica tat
limmited research has been done on the continent

» Lack of facilities and techmical knoa-how have also made the
routine disrmosis of myocardits i Affica impossible. Mamy
are therefore missed.

» Estimation of markers of mflmmemation such as C-reacive
protein, nflammsory merkers soch as the umour neoosis
factor o, and the plasma marker of apoptosis (Fas/Apo-1) may
‘perhaps help in making a preliminary disgnosis of mryoecand-
tis. This needs to be firther explored

+ In patients with PCM, sboormal immmme response to preg-
nancy, incressed omocyie apoptosis, selennem deficiency,
onltoral practices such as those of the Zana women, and
prolactin excess/clesvape are other camses that have been
advanced by workers in the field In those with excess prol-
actin prodoction/clenvage. bromomiptine has been fonmd o
mprove the cardiac statos of these women

» Thizmmine deficiency is conmmon among A fricans with THCW
and it is related to excessne slcohol consmmpton sndior
malmuirition By itself it is not an mportant cause of DCAM

+ Hoemosidernsis hac been fiumd in mamy patients with TCW
and is probsbly due o ewcessie consumption of alcohol
siored in iron containers. Hasmosiderosis is reversible.

Implication
For & petisnss heart faihme to qualify to be liballed as dilated

cardioamyopathy according to the 1980 classification of the

cardionmyopathies ' 3 patient mmst have been extensively
imwestizated and no couse for hisher disesse foumd TUnder

this classification, diseases whose causes are knoam should be
named appropristely.

From the sbove, therefore, we can assert that some of the
patients disgnosed with DCM in Africa have byperensive heart
disesse/faihmre. Others have alcohol heart disesse wiral heart
disesse or mryocarditis, peripartl hesrt disesse and fammilial
dilated heart omscle disease. There are other cases of DEM whose
aetiology does not fall into these categonies. The prevalence of
such cases vares among the different conmmmities of Africa.

Restrictive cardiomyopathy

Under the 1080 classification ! the ferm restrictive cardiomsyo-
pathy was in owr view out of place. While hypertrophic and
dilated cardionmyopathies referred o stmachral changes within

the heart, restrictive cardionmyopathny refered to haemodynamic
changes. It would have been more comsistent if a term such
as fibroticiobliterative cardionmyopatiny was used to describe
endontpocardisl fibrosis (EMF) and Loefflers endonmyocandial
disease, the two disesses the report had i mind  Moreover, with
the advent of echocardiograply, it is now known that disstolic
problems of the heart are not limited 1o endonmpocardial flwosis
and its varisnts. They ocomr in several other diseases, mchoding
Iypertencion and hypertrophic cardionryopatiy, and mdesd
infilirative disorders such s anmyloidosis.

Under the 1980 classification™ it was recommended
that Laofflers cardionmopsthy be relsbelled eosinophilic
characterised by scaming of the endomyocardiom of either or
of filling of the veniricles with blood. While the outflow mact
of the affected ventricle s spared, the atmio-ventrionlar valve
dowm the posterior valve leaflet and lemes the valve perpetally
open. Free mepwrpitstion of bood ocoms becanse of this,
resulting in an encrmoushy dilated atrimm

EED was first described in Borope by Laffe™ im 1936,
while EMF was first described by Bedford snd Fonstam™ in
1046 amonz Migerian soldiers who served in the second wordd
war. EMF was similarly reported by Danies™ in East Africa in
1547, although obsenations had been made shout the disease
by Artinr Williams™ a5 far back a5 1938 Despite 3 omyriad
publications on the two diseases in the world literatme, there is
still mo azTeement on their astiology.

In sn exrellent review, Bukhman & o™ smmmarised the
cases of EME, which had been proposed by several suthors n
the literstre a5 follows:

. mﬁchm toeoplasmosis, rheumatic fever, malaria helmingh

. ol S SR !

+ malmerition — protein deficency, masmesium deficiency

& fomic agenft — CErum, cassava, thorom serctoming plant
toein, witamin D

In sddition o these, the following were considered as probable

causes from Thadan, MNigeria:

+ vitamin E (focopherol) deficiency

» phstmuction of candiac lymphatics

* Schistpsoma infestation: Schisfosom ova had been fioond n
EMF lesions of some Migerian patients.

Of all these, omly the hypereosmophilic syndrome of Loffler

has been shown o be definitely sssocisted with fibrosis and

cbliteration of the cardiac apex, similar to tropical EMF The

case of ropical EMF still remains largsly imknown. However

Lofflers endonvyocardial disesse snd the tropical forms of

EMF, althonzh similar, do not appear to be the same disease

a5 there are important differences between them These can be

sunmmarised &s shown in Table 1.
The questions that anse from a1l these smdies are as follows:

1. What causes eosinophils to depramulate and atiack the
patient s oam tissues? In our view this hes not been adequately
addressed. Tt is kmown that eosinophils are nommally deployed
Ty the body to fight pamasies and are often elevated in those
snch as polyarteritis nodosa and some malipnancies. But these
eosinophils do not harm the patient™ tissues. What therefore
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TABLF 1. DIFFERENCES BETWEEN TROPICAL FMF AND FED
Farawerer Thopian! EMF EED {Locifer &)
Constitrtional symptoms Abzent Prosamt
Hypamosimophilic syndrome Absant Prosent
Dagrannixted and varnnlsed seainophils Fow casas Imarishiy presant
Lacation of leioms Y IV ar BV Imarishly BV
Geographical distribngion Maxinhy rainforust mgions Worldwida
Age group Usnalhy childres N spacific ags group
Ecainophilic infiltration of other organs Absent Prosent
FMF = andormyncandial fibrmsis; FFD = sotinophific endeemocardial discase; B = right wentricnlar, TV = kit ventricnler; BV = bheniricalar

programmes indoces them to attack the patientt tissues and
arpans and cause the fibrotic eactions seen in the hyper-
eosinophilia of Loflers disease?

2. Can filarin worms indoce eosinophils to proliferste on a
massive scale (e hypereosinophilia), infilirate major orgsns
of the body, deprammlate snd attack patients’ tssues amd
i=ms?

3. Are there other apenfs — toxins, mfections such as Teroplammg
Eondii and Sciustosoma mason — that ave capable of damagz-
inz the endormyocardum like hypereosinophilia™

4. Can parasites such a5 filaria worms, ova of common parssites
such as Schissmsoma, u:uﬂla'mgmmsgxhasﬂrqm

‘parasites. are known fo lodse in vaniows orzans of the body
such as the liver and hme=, where they induce fibrotic reac-
tioms, and it is offen forpotten that they can also lodee withim
the myocardiom of the heart. There may be an eosinophilic
reaction to the parasite in such & simation bt this will be
mild and transient and not on the same scale as Lodflers

. I5 the peruliar location of the lesions in EMF and EED doe to
the mode of Hlood flow through the ventricles? Stadies have
shoam that there is relative stasis of blood fow within the
apices of the veniriclas and for this reason mest clots congre-
gate at the apices of the vemmicles.

. 5 there 3 comsencus with the pathogenesic proposed by
Olsen ™ of fbrotic lesions within the endommyocardiom of
patients with EMFEED? His sadies showed that the process
of development of EMFEED goes through the followins

phases:
trates and epsinophils
— thrombotic phace with endocandial thickening, thrombosis
and decrease in the mmmber of inflammatory cells
— fibrotic phase imolving the endocandim . replacement of
tissues by collagen snd superficial thrombeosis.
. What is the implication of the recent observations in Uganda
Ty Freers of al,™* which showed that fiteosis n patients
with EMF is not confined to the endonmyocandium b alse
ooours i other tissues such & the peritonemm, plews, nver
and pericardiom  Dioes it conform to the parssitic theory pat
forward in (4) sbove?
. Are there others markers specific for Loiflers endomeyo-
candial disease that could make the diagnosis of the disesse
exsiar in Africa?

M

Answers to these questions will help mesearchers in Africa
make sizmificant progress in finding the cause(s) of EME The
Exeatest problem we have with the disesse at present is that we
do not know how the illness bemins. Seversl imvestizators have
desribed what they believe are the earty illnesses of the dissase
Tt these are not comancing. Yet, it is durning the eary stapes of
the disease that we can find i covse snd define its pathopenesis.

The EMF cases seen in our wards in Africa are already in
the chromic stames of the disesse, when the comse is diffucult
or mmpossible to find By going o the willages where thers
is poverty and a high incidence of EMFE and by using an
echocardiogram to aid their smdy, the research team presenthy
working n Mozambigoe® has 3 mique oppornmity to help us
find the case of the disesse (Fig. )

Lefi ventricular non-chasmic ventricular aneuryzms
These are venmicular sneary=ms that occur m black people living in
the topics, particularly those who Ive in the equatorial rainforest
belt of Affica and are not due to or associated with coromary
artery ooclusion == They belong to the group of forgotten ropical
cardionryopathies. Althoueh they are now rare, they =till ocom
Sporsdic cases of such aneurysm: have been described in the past
from the United States of Amenica France, Sweden, South Africa
and the West Indies, mainty among black people Iving in thase
couniries. It was first reported i 1813 by Corvisart, m a black man
who died of the disesse in France in 1796.

The snamysms are ofien sub-vahmlar in location, more
commonty affecting the mitral and aortic valve rings. Sub-mitral
anenrysms tend to be very large, often creating moitral
TeEIEitEton; sub-amtic merysms on the other hand tend o
be smaller and may cause left and right veniricolar owfloar

Thick maes junchon of
Infowcithow ruct

Fig. 3. Davies' representation of endomyocardial fibrosis.
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the anemrysms are smoulsr, exgending in 3 droolsr direction
arumd the heart and may ecend lsterslly superiody amnd
amtericrty. Left atrial sneurysms may be found in some patients.

Afnio-ventricolar  conduction  sboormalities, mchading
Lﬂmpletmttﬂmm'nntmﬁﬂnmms
mkmneam although the pathological fmdngs and the presence of
fibrincus penicarditis support the theory that the out-pouchings
are mitiasted by mryocarditis.

Proposed new classification

is that there is no szreement at present on the defindtion of
cardicneyopatity. While some regard it as “amy disorder of the
myyocardiom’, others belisve that it should be defined as heart
muscle disease of minown camse. Yot others believe that it
should be defined as “amy disesse of the mryocardim with
with hypertensne heart disease/faihme will be described as
Iypertensive candionmpopatiny and those with sortic valve disease
for example, sortic valve cardionmyopatiny.

While waiting for another consemsns meeting to resolve
this difficulty, we wish o propose the following classification
(Table I). &t is our view that this could stinmlate the continental
society (PASCAR) to set up an expert commuities o look info
this subject.

1. DISEASES THAT ARISE WITHIN THE CAEDEORASCTULAR
SESTEM

GENETIC
A DISDEDERS OF THE MYDCYTES

= m 1 m‘_' w_
(@) Dilated typos
* Arrbrythmogenic right ventriceiar candicomropathy

= Idiopathic
NON-GENETRC

@

* Hypartansivs haart dissase (poncaniric, asymmmatric)
Chm:imuh-t&um{uhmnﬁmhnmﬁunﬁu’
pulmorary shmoed

- hhngd:m pulmonary embalism, privory polmonsry
bypartension. Thass afect only the right ventrick and cam dilas =
mieand s
* Comgenital heart disexes — obstuctive types

(&) D:hd . :
E}pﬂhﬂmh-tm‘ﬁﬂnm[ufiﬁnummm}
3 hzart discasa

- Mynﬁlﬂﬂnng.ml.'bﬂdmﬂ.pmﬂ.n:hﬂnﬂ
= Chonic 1 forms such as pdinal’

Ao mimsprd el T
Tschoaeic
i) mmm

T

TAELF } FROPOSED CLASSIFICATION OF MYDCARDIAL DISORDERS FOR AFEICA

1. DISFASFS THAT ARISE OUTSIDE THE CARDIOAWASCTLAR
SWITEM

INFILTRATIVE
wecandary e

* Canchar Sssass

» Hurlar’s disoase

= Humiar's deace
STORAGE

= Hasmochromatosis

= Fabry's dissass

* Glhycogen storage diseass (fyps IL Pomgpss)

* Mieporm-Pick discass
TORTCITF

* Dougs

* Hasy meatals

= Chemical
CEANTTOAA
ENDOCRINE

+ Hyparthymidizm
* Hypotnroidiem

» Hyparpandnmoidiam

» Phasochmmsocyinma
CARDOFEACTAL

* Nooman ryndrome

= Lantiginceais

NELROMUSCULARNEUROLOGICAL

nodosa
EL mmrm IMEBALANCE

FM.EL'F_WFOFIR'JCER THERAFT
* Axhracyclines: docomubicin (adriamyin), dmmernhicn

. Fadists
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The classification we are proposing is 8 modification of

that of Maron er al.** Tt we believe that the diseases shoold be
named according to what cased them All mmyocardial disorders
as observed earlier, has now acquired seversl meanings It was,
s become part of the general usage, fior example hypertrophic
cardionmopatiy: The name dilated cardionmyopating was used for
only those diseases that are chamacterised Ty dilstation of the
he determined after all the necessary mwestizations had been
performed
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Appendix III: Participant information leaflet and informed consent
UNIVERSITY OF THE WITWATERSRAND

HUMAN RESEARCH ETHICS COMMITTEE

INFORMED CONSENT

PARTICIPANT INFORMATION LEAFLET AND INFORMED CONSENT

Each participant must receive, read and understand this document before any study-related procedure!
STUDY NUMBER:

STUDY TITLE: A study of the natural history of heart failure in two African populations

SPONSOR: None (PhD Thesis)

INVESTIGATORS: Dr O.S Ogah/ Prof. K Sliwa / Prof S Stewart/ Prof A.O Falase

INSTITUTION/s: Soweto Cardiovascular Research Unit, Chris Hani Baragwanath Hospital, University of
Witwatersrand, Johannesburg, South Africa / and Cardiology Unit, Department of Medicine, Federal
Medical Centre, Idi-Aba, Abeokuta, Nigeria

TELEPHONE NUMBERS: Prof. K. Sliwa - 083 457 4823 ( for South Africa)

(24-hour contact) Dr. 0.S Ogah - +234 (0) 8067747121( for Nigeria)
Time and date of first informed consent discussion:

Date (dd/mm/yyyy):

Time:

To the Participant: This consent form may contain words that you do not understand. Please ask the
study doctor or the study staff to explain any words or information that you do not clearly understand.
You may take home an unsigned copy of this consent form to think about or discuss with family or friends
before making your decision.

INTRODUCTION:

Good day, my name is Dr Okechukwu Ogah. | am a postgraduate student at the Department of
Cardiology, University of Witwatersrand. | would like to invite you to consider participating in a research
study, entitled " A study of the natural history of heart failure in two African populations”.

Before agreeing to participate, it is important that you read and understand the following explanation of
the purpose of the study, the study procedures, benefits, risks, discomforts, and precautions as well as
the alternative procedures that are available to you, and your right to withdraw from the study at any
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time. This information leaflet is to help you to decide if you would like to participate. You should fully
understand what is involved before you agree to take part in this study.

If you have any questions, do not hesitate to ask me.
You should not agree to take part unless you are satisfied about all the procedures involved.
Please be completely truthful with me regarding your health history.

If you decide to take part in this study, you will be asked to sign this document to confirm that you
understand the study. You will be given a copy to keep.

If you have a personal doctor, please discuss with or inform him/her of your possible participation in this
study. If you wish, | can also notify your personal doctor in this regard.

PURPOSE OF THE STUDY:
You have been admitted to hospital with the diagnosis of heart failure.

The information surrounding the characteristics, causes, treatment and short term outcome of acute
heart failure in Africa is largely unknown.

We are doing an observational study researching these aspects of acute heart failure in order to
improve our knowledge and future care of patients with acute heart failure.

We would like to know if you would like to participate in the study to help us improve our knowledge
about the condition of acute heart failure.

LENGTH OF THE STUDY AND NUMBER OF PARTICIPANTS:

The study will be performed in two centres in Africa

Approximately 400 participants will participate in this study in these two centres

The participant will be above 18 years of age

The total amount of time required for your participation in this study will be a maximum of six months
You will be asked to visit me one month after discharge and on three monthly intervals thereafter
PROCEDURES:

If you agree to take part in this study, you will first be asked questions and examined to see if you qualify
for this study. Upon your cardiac clinic visit or on admission in coronary care unit (CCU) you will be
evaluated for heart failure and the standard treatments administered.
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Baseline information, including your age, sex and race will be recorded. A thorough cardiovascular
examination will be done, including vital sign measurements.

Present and prior medication details will be obtained and/or previous hospitalization due to heart
failure.

Any medical tests that may be indicated will be performed, echocardiogram, electrocardiogram, blood
tests.

You will be followed-up for this condition as part of the study for six months.

WILL ANY OF THESE STUDY PROCEDURES RESULT IN DISCOMFORT OR INCONVENIENCE?
No discomfort or inconvenience will be caused as it is an observational study.

BENEFITS:

While there may be no direct benefit to you by participating in this study, your participation may yield
information that could benefit other patients in Africa having Heart failure. It may help to improve our
understanding of patients with heart failure at the time of presentation and during the following six
months of follow-up as well as insight into its treatment.

ALTERNATIVE TREATMENT:
Standard treatment will be used to treat heart failure.

If you decide not to take part in this study you will still receive the same care from your usual doctor, but
without us recording your responses as described in this sheet.

ARE THERE ANY WARNINGS OR RESTRICTIONS CONCERNING MY PARTICIPATION IN THIS STUDY?
You should not participate in the study if you are already participating in another heart failure study.
RIGHTS AS A PARTICIPANT IN THIS STUDY:

Voluntary: Your participation in this study is entirely voluntary and you can decline to participate, or
stop at any time, without stating any reason. Your withdrawal will not affect your access to other
medical care.

Discontinuation of study participation: You may discontinue at any time, you only need to say. | will
supervise any discontinuation with your health as the first priority.

WITHDRAWAL FROM THIS STUDY:
Your withdrawal will not affect your access to other medical care.

| retain the right to withdraw you from the study if it is considered to be in your best interest.
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If you did not give an accurate history or did not follow the guidelines of the study and the regulations of
the study facility, you may be withdrawn from the study.

REIMBURSEMENT FOR STUDY PARTICIPATION:
You will not be paid to participate in this study.
ETHICAL APPROVAL:

This clinical study protocol has been submitted to the University of the Witwatersrand, Human Research
Ethics Committee (HREC)

The study has been structured in accordance with the Declaration of Helsinki (last updated: October
2000), which deals with the recommendations guiding doctors in biomedical research involving human
subjects. A copy may be obtained from me should you wish to review it.

This study is not sponsored by any organization
SOURCE OF ADDITIONAL INFORMATION:

For the duration of the study, you will be under the care of Dr. Ogah (Nigeria patients). If at any time you
feel that any of your symptoms are causing you any problems, or you have any questions during the
study, please do not hesitate to contact me.

Doctors from the Department of Cardiology who are working on this study are:
Dr. 0.S Ogah and Dr J.0 Adesina
They can be contacted at the above 24 hour telephone numbers.

If you want any information regarding your rights as a research participant, or complaints regarding this
research study, you may contact Dr. A.D Eni-Olorunda, Chairman of the Federal Medical Centre, Human
Research Ethics Committee, which is an independent committee established to help protect the rights of
research participants at the following number: +234(0) 8033196560

For further information relates to queries relevant to the study conducted in Nigeria you can contact:
Dr. 0.S Ogah (08067747121) OR Dr. J.O Adesina (0805842948)

CONFIDENTIALITY:

All information obtained during the course of this study, including hospital records, personal data and
research data will be kept strictly confidential. Data that may be reported in scientific journals will not
include any information that identifies you as a participant in this study.

This information will be reviewed by Prof. Sliwa, Prof. Stewart, and Dr. Ogah. You have the right to
privacy, and all information obtained in the survey that identifies you will remain confidential as much
as possible within state laws.
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The information might also be inspected by the University of the Witwatersrand, Human Research Ethics
Committee (HREC), as well as your personal doctor. Therefore, you hereby authorize me to release your
medical records to the University of the Witwatersrand, Human Research Ethics Committee (HREC).
These reviewers may learn of your identity but are required by law to keep it confidential. These records
will be utilised by them only in connection with carrying out their obligations relating to this clinical
study.

Any information uncovered regarding your state of health as a result of your participation in this study
will be held in strict confidence. You will be informed of any finding of importance to your health in this
study but this information will not be disclosed to any third party in addition to the ones mentioned
above without your written permission. The only exception to this rule will be cases of communicable
diseases where a legal duty of notification of the Department of Health exists. In this case, you will be
informed of my intent to disclose such information to the authorised state agency.

PERSONAL DOCTOR / SPECIALIST NOTIFICATION OPTION:

Please indicate below, whether you want me to notify your personal doctor or your specialist of your
participation in this study:

( ) Yes, | want you to inform my personal doctor / specialist of my participation in this study.
() No, I do not want you to inform my personal doctor / specialist of my participation in this study

( ) !do not have a personal doctor / specialist

356



INFORMED CONSENT:

| hereby confirm that | have been informed by the study doctor, Dr Okechukwu Ogah/ Prof Karen Sliwa
about the nature, conduct, benefits and risks of the clinical study A study of the natural history of heart
failure in two African populations | have also received, read and understood the above written
information (Patient Information leaflet and Informed Consent) regarding this clinical study.

| am aware that the results of the study, including personal details regarding my sex, age, date of birth,
and diagnosis will be anonymously processed into a study report.

In view of the requirements of research, | agree that the data collected during this study can be
processed in a computerised system by the Department of Cardiology, Chris Hani Baragwaneth Hospital
or on its behalf.

| may, at any stage, without prejudice, withdraw my consent and participation in the study.

| have had sufficient opportunity to ask questions and of my own free will declare myself prepared to
participate in the study.

Participant:

Printed Name Signature/Mark/Thumbprint Date and Time

I, Dr O.S Ogah/ Prof. Karen Sliwa, herewith confirm that the above patient has been fully informed about
the nature, conduct, benefits and risks of the above study.

Study Doctor:

Printed Name Signature Date and Time

Study nurse/translator/other person explaining Informed Consent (Designation):

Printed Name Signature Date and Time

Witness (if applicable):

Printed Name Signature Date and Time
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VERBAL PATIENT INFORMED CONSENT:
(Applicable when patients cannot read or write or are incapable of giving consent)

I, the undersigned, Dr Okechukwu Ogah/ Prof. Karen Sliwa / have read and have explained fully to the
patient, named and/or his/her relative/friend/legal
representative, the participant information leaflet.

The account | have given has explained both the possible risks and benefits of the study as well as the
alternative treatments available for his/her illness. The patient and/or his/her relative/friend/legal
representative understand these.

The patient and/or his/her relative/friend/legal representative indicated that he/she understands that
the patient will be free to withdraw from the study at any time for any reason and without jeopardising
his/her subsequent treatment.

| hereby certify that, the patient and/or his/her relative/friend/legal representative acting on his/her
behalf have agreed to participate in this study.

Participant:

Printed Name Signature/Mark/Thumbprint Date and Time

Study Doctor:

Printed Name Signature Date and Time

Research nurse/translator/other person explaining Informed Consent (Designation):

Printed Name Signature Date and Time

Legal Representative/Friend:

Printed Name Signature/Mark/Thumbprint Date and Time

Witness (if applicable):

Printed Name Signature Date and Time
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Appendix IV: Ethics approvals

;Z-‘i FEDERAL MEDICAL CENTRE

Bisi Onabanjo Way, Idi-Aba, P.M.B. 3031 (Sapon Post Office), Abeokuta, Nigeria
039-774610, 039-77411

Medical Director Chairman Medical Advisory Committee  Director of Admin. & Sec., Board of Mgt.
D ﬁy%.ﬁfw Do AD. Eni- Obovunda M O AﬁM 1o
MBBS, FWACS, FICS, Dip. Reproductive MB; BS FWACS Opht Bsc, MPA, AMNIM, A
Med & Biology (Geneva) D MAS

FMCA. 238 Date:—29™ lan_2009

Our Ref: Your Ref: -

Dr. O. S. Ogah

u.f.s. Head of Clinical Services
Federal Medical Centre,
Abeokinta.

ETHICAL APPROVAL ON THE NATURAL HISTORY OF
HEART FAILURE IN TWO AFRICAN POPULATIONS

Please refer to your request for approval of the above named project.

The Federal Medicai Centre, Abeokuta Health Research Committee at its meeting
of 27" January, 2009 has approved your protocol for the proposed project having
observed regulations guiding experiment in human subjects.

The committee has therefore approved your request to commence the study.

However, you should fee! free to inform the committee of any change during the
course of study and that a copy of the project should be forwarded to the
Chairman of the committee on completion of the study.

Thank you.

DR. (MRS) T. 0. AKINREMI

Chairman, Health Research Committee




UNIVERSITY OF THE WITWATERSRAND, JOHANNESBURG

Division of the Deputy Registrar (Research)

HUMAN RESEARCH ETHICS COMMITTEE (MEDICAL)
R14/49 Dr Okechukwu S Ogah

CLEARANCE CERTIFICATE M090521

PROJECT A Study of the natural History of Heart Failure
in two african Populations

INVESTIGATORS Dr Okechukwu S Ogah.
DEPARTMENT Department of Cardiology
DATE CONSIDERED 09.05.29

DECISION OF THE COMMITTEE* Approved unconditionally

Unless otherwise specified this ethical clearance is valid for 5 vears and may be renewed upon
application.

DATE 09.07.30 CHAIRPERSON

(Professor PE Cleaton-Jones)

*Guidelines for written ‘informed consent” attached where applicable

cc: Supervisor : Prof K Sliwa-Hahnle

DECLARATION OF INVESTIGATOR(S)

To be completed in duplicate and ONE COPY returned to the Secretary at Room 10004, 10th Floor.,
Senate House, University.

1/We fully understand the conditions under which I am/we are authorized to carry out the abovementioned
research and I/we guarantee to ensure compliance with these conditions. Should any departure to be
contemplated from the research procedure as approved I/we undertake to resubmit the protocol to the
Committee. 1 agree to a completion of a yearly progress report.

PLEASE QUOTE THE PROTOCOL NUMBER IN ALL ENQUIRIES...
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