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Heart Failure and Comorbidities in Patients Evaluated for
Cardiovascular Surgery in a Tertiary Hospital in Nigeria
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Aims: Heart failure (HF) is a complex clinical syndrome with reduced ability of the heart to pump and/or fill with blood. Acquired and
congenital heart diseases (CHDs) are identified structural causes of HF in low- and medium-income countries. Objectives: The study aimed
to evaluate patients with structural heart disease who were referred for cardiovascular surgery. Patients, Materials and Methods: This was
a prospective descriptive study of 127 adult patients with structural cardiovascular diseases. A structured questionnaire was administered to
them, and biodata and clinical profile were documented. Electrocardiogram, transthoracic echocardiogram, coronary angiogram, and other
ancillary tests were done. The diagnosis was made based on clinical findings and results of laboratory investigations. Data were collated and
analysed. Results: A total of 127 patients, 61 males (48%) and 66 females (52%), presented with features of structural heart diseases. The
mean age was 41.39 + 16.19 years. Rheumatic valve disease was the most common heart lesion (48.8%), followed by CHDs (25.9%). HF was
one of the most common comorbidities with most patients in New York Heart Association (NYHA) Class III. Conclusion: Rheumatic valve

and CHDs were prevalent in this study. HF was a common comorbidity, and most patients were in NYHA class III.
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INTRODUCTION

Heart failure (HF) is a complex clinical syndrome with reduced
ability of the heart to pump and/or fill with blood.!"! It is caused
by a structural and/or functional cardiac abnormality, resulting
in reduced cardiac output and/or elevated intracardiac pressures
at rest or during stress.”) HF is a major health problem affecting
about 64.3 million persons globally, with an epidemiology that
varies widely within and between countries. Recent studies
have put mortality from HF to be highest in Africa (34%),
intermediate in southeast Asia (15%), and lowest in China (7%),
South America (9%), and the Middle East (9%). The four
leading causes of HF in low- and middle-income countries
are ischemic heart disease, hypertensive heart disease,
cardiomyopathies,’™ and rheumatic heart disease (RHD), and
they have been implicated as major causes of HF in Africa.l’!
While valvular heart diseases are predominantly caused by
RHD in developing countries,”! degenerative diseases are
the main causes in Europe and America.®® Congenital heart
diseases (CHDs) which are significant causes of HF in adults
in developed societies” have recently been reported to be
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of high prevalence in African children and adults,!'” thus
increasing the burden of structural heart diseases and HF
management in our environment. Earlier efforts at developing
open heart surgery (OHS) for the management of surgically
correctable cardiac lesions in Nigeria were marred by myriad
of problems.!''"'* However, with determined efforts of the
government, hospital administrations, and foreign partners,
there is now a resurgence of OHS in Nigeria. In this study,
we evaluated the pattern of HF and comorbidities in patients
with structural cardiovascular diseases who presented for
cardiovascular surgery at University of Nigeria Teaching
Hospital (UNTH), Enugu.

Address for correspondence: Dr. Paschal Okuchi Njoku,
Department of Medicine, University of Nigeria Teaching Hospital,
Enugu, Nigeria.

E-mail: passyokuchi18@gmail.com

This is an open access journal, and articles are distributed under the terms of the Creative
Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to
remix, tweak, and build upon the work non-commercially, as long as appropriate credit
is given and the new creations are licensed under the identical terms.

For reprints contact: WKHLRPMedknow_reprints@wolterskluwer.com

How to cite this article: Njoku PO, Mbadiwe NC, Ejim EC, Anisiuba BC,
Onwubere BJ, Ochie CN, et al. Heart failure and comorbidities in patients
evaluated for cardiovascular surgery in a tertiary hospital in Nigeria. Niger
J Med 2023;32:117-21.

Submitted: 18-Jan-2023
Accepted: 31-Mar-2023

Revised: 09-Mar-2023
Published: 14-Jul-2023

.@ 2023 Nigerian Journal of Medicine | Published by Wolters Kluwer - Medknow 117




Njoku, et al.: Heart failure and comorbidities in patients evaluated for cardiovascular surgery in Nigeria

Parients, MareriaLs AND METHODS

This was a prospective descriptive pilot study of consecutive
patients with structural cardiovascular diseases evaluated at the
adult Cardiology Clinic and Wards and referred for surgery at
UNTH Enugu, between May 2018 and May 2021. Structured
questionnaire was administered to the patients and biodata
was obtained. Clinical evaluation was carried out on each
patient, and anthropometric parameters such as height (m)
and weight (kg) were measured; body mass index (kg/m?) was
calculated. A resting 12-lead surface electrocardiogram (ECG)
was done on all enrolled patients in the supine position, at
a speed of 25 mm/s, using a Schiller 12-channel automated
ECG machine (USA). Analysis of the ECG tracings from each
patient was done in the standard fashion, and long lead II tracing
served as the rhythm strip. Parameters analysed were heart rate,
rhythm, P-wave (duration and shape), height (paroxysmal atrial
complexes), PR interval, QRS wave (duration, shape, height,
and axis), paroxysmal ventricular complexes, QT interval,
QTc, Q-wave, T-wave (shape), ST-segment (shape), and R and
S waves for ventricular hypertrophy. Resting two-dimensional
echocardiography was carried out on all patients using the
GE Vivid iq machine and transducer GE 3Sc RS. M-mode,
two-dimensional, pulsed-wave, continuous-wave, tissue
Doppler imaging, and color Doppler assessments were carried
out on each patient in the left lateral decubitus position.
Measurements were taken (in cm) using the American
Society of Echocardiography guidelines (leading-edge
methodology)!'>!15! and structural heart diseases were
confirmed. The diagnosis was based on clinical findings, and
results of other laboratory investigations including ECG and
coronary angiogram. Data obtained were analysed using SPSS
version 22 (SPSS inc., Chicago, Illinois, USA) and statistical
significance P <0.05. Ethical Clearance was obtained from the
Ethics and Research Committee of the UNTH, Enugu, while
informed consent was obtained from each patient in the study.
All information retrieved was kept confidential.

ResuLts

Actotal of 127 patients, 61 males (48%) and 66 females (52%),
presented with features of structural heart diseases
and referred for cardiac surgery, with a mean age of
41.39 £ 16.19 years [Table 1]. Most patients were of healthy
weight and had lived with symptoms of the diseases for
upward of 20 years (91%) [Table 1] and even up to 40 years.
Rheumatic valve diseases were the most common heart lesions
occurring in 62 patients (48.8%) [Table 2], followed by
CHDs in 33 patients (25.9%) [Tables 1 and 3]. Ischemic heart
diseases affected mostly the elderly, occurring twice in men
as in females [Table 4]. Comorbidities were largely metabolic
diseases and HF [Table 1], whereas complications included
stroke. Clinical features were mostly due to HF [Table 5],
and majority of patients (67) were in New York Heart
Association (NYHA) functional class III (52.7%) [Figure 1].
A total of 35 (27.5%) patients enrolled in this study received
surgical treatment of different lesions, namely, aortic and

Table 1: Sociodemographic characteristics of the patients

Sociodemographic variables Frequency (%)
Age (years), mean+SD 41.39+16.19
<20 14 (11.0)
21-30 22 (17.3)
31-40 36 (28.3)
41-50 13 (10.2)
51-60 24 (18.9)
>60 18 (14.2)
Sex
Male 61 (48.0)
Female 66 (52.0)
Educational level
Secondary and below 78 (61.4)
Tertiary 49 (38.5)
Marital status
Single 50 (39.3)
Married 75 (59.0)
Others* (divorced, separated) 2 (1.6)
Religion
Christianity 122 (96.0)
Moslem 2 (1.6)
Others 3(2.3)
BMI
Under-weight 21 (16.5)
Healthy weighty 68 (53.5)
Overweight 30 (23.6)
Obesity 8(6.3)
NYHA
2 56 (44.0)
3 67 (52.7)
4 4(3.1)
Co-morbidity
None 63 (49.6)
Yes 64 (50.4)
Cardiac (hypertension, congestive cardiac failure, 52 (41.0)
infective endocarditis)
CNS (stroke, cerebral abscess) 4(3.1)
Metabolic (DM, obesity, thyroid disease) 4(3.1)
Chest (pleural effusion) 1(0.8)
Marfan’s syndrome, dyslipidemia 2(1.6)
Others 1(0.8)
Diagnosis
RHD 62 (48.8)
Degenerative valvular heart disease 7(5.5)
CHD 33 (25.9)
Others 25 (19.7)
Duration of symptoms (years)
0-20 117 (92.1)
21-40 9(7.0)
41-50 1(0.8)

DM: Diabetes mellitus, CNS: Central nervous system, NYHA: New York
Heart Association, BMI: Body mass index, SD: Standard deviation, RHD:
Rheumatic heart disease, CHD: Congenital heart disease

mitral valves (22), ventricular septal defect (VSD) (4), atrial
septal defect (ASD) (3), patent ductus arteriosus (1), coronary
artery bypass graft for CAD (4), and left atrial myxoma
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Table 2: Distribution of rheumatic valve disease in the
study

Rheumatic
valve diseases

Frequency

Aortic and Predominantly  Predominantly
mitral valves mitral valve aortic valve
Age (years)
20 and below 1 6 0
21-30 3 10 0
31-40 5 15 2
41-50 5 2 0
51-60 3 5 3
>60 0 1 1
Sex
Male 7 10
Female 10 27 3
Total 17 39 6

Table 3: Distribution of congenital heart diseases in the
study

CHDs Frequency
ASD VSD TOF PDA
Age (years)
20 and below 4 5 0 0
21-30 5 3 2 1
31-40 3 1 4 0
41-50 0 0 0 0
51-60 4 1 0 0
>60 0 0 0 0
Sex
Male 5 8 2 1
Female 10 2 4 0
Total (%) 16 (48) 10 (30) 6(18) 1(3)

ASD: Atrial septal defect, VSD: Ventricular septal defect, TOF: Tetralogy
of Fallot, PDA: Patent ductus arteriosus, CHD: Congenital heart disease

(1), respectively. Majority of the patients (33) did well and
were discharged home within 10 days. Unfortunately, two
of the patients died within the same period, largely due to
complications from advanced diseases and severe HF.

Discussion

During the two-year period, 127 patients were recorded and
about 4-5 of them with structural cardiovascular diseases
needing surgical management were identified and referred
for surgery every month. Females constituted 52% of the
patients and males made up the remaining 48%. There was
no significant difference in the male-to-female ratio [Table 1].
Although the figure does not translate to the number that
eventually had OHS, it indicated the number of adult patients
that needed OHS in the hospital within the period. It also raised
concerns for dedicated cardiovascular evaluation of patients
who present with cardiovascular disease (CVS) symptoms
that require timely identification and appropriate treatment in

0.00%

myv

Figure 1: NYHA functional class of participants. NYHA: New York Heart
Association

our hospitals. This is corroborated by available studies which
indicate relatively high number of patients with structural heart
diseases that accessed OHS in recent times as shown by data
from the Nigeria Heart Registry.!!31¢]

Rheumatic valve disease was the most common heart
lesion (48.8%), affecting mostly the mitral valve in the
form of regurgitation, followed by the aortic valve. Patients
in their third and fourth decades of life as well as females
were predominantly affected [Table 2]. Similar findings
were reported in other related studies on patients who had
OHS in Nigeria'"!*!"l ag well as a meta-analysis of RHD
in Nigeria.l' CHDs were prominent among the diseases
encountered in these adult patients with ASD being the
most common (48%), followed by VSD (30%) [Table 3].
Previous echocardiographic study in the hospital showed
predominance of VSD and ASD among adult CHDs.!""
Data from OHS done in another Nigerian hospital showed
a significant number of CHD among adult patients
who received surgical care.[''! The aortic aneurysm was
diagnosed in 11% of the patients, some of them were of
Marfan syndrome etiology and at different degrees of
dissection [Table 4]. Thirty-five patients (27.5%) enrolled
in this study received surgical treatment for the various
identified cardiovascular lesions. The low number was
attributed to high cost of surgical procedures, brain drain
syndrome, and poor infrastructure as identified in a similar
study.l' Other factors that led to a low number of surgical
treatment were high mortality arising from worsening HF
and comorbidities as some of them stopped keeping clinic
appointments and some close relatives reported cases of
mortality. This has been reported in similar studies.? Some
patients, on the other hand, elected to seek surgical treatment
in other hospitals offering similar services within and outside
the country, this has been documented in a related study.!"

Comorbidities were prevalent in most of the patients, mainly
in the form of hypertension, HF, diabetes mellitus, and other
metabolic diseases. They occurred more with increasing age.
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Table 4: Other structural heart diseases in the study

Others Frequency
Degenerative valve Mitral valve Aortic aneurysm with Myxoma Ischeamic
heart disease prolapse severe AR heart disease
Age (years)
20 and below 0 0 0 0 0
21-30 0 0 0 0 0
31-40 0 2 3 0 0
41-50 1 0 3 0 0
51-60 0 1 4 1 1
>60 6 0 4 1 5
Sex
Male 4 2 12 0 4
Female 3 2 2 2
Total 7 3 14 2 6

AR: Aortic regurgitation

Table 5: Common clinical features in the study (n=127)

Common clinical features Frequency, n (%)

Exertional dyspnea 100 (78.7)
Palpitation 75 (59)
Leg swelling 65 (51.2)
Cough 64 (50.4)
Chest pain 59 (46.5)
Syncope 14 (11.0)
Clubbing 12.(9.5)
TIA/stroke 10 (7.8)
Cyanosis 1(0.8)
No symptom 2 (1.6)

TIA: Transient ischemic attack

Data from a similar study in southwest Nigeria identified
hypertension as a prominent comorbidity in some of the
patients.l'”? Hypertension has high prevalence in Nigeria,?"]
and increasing age is an identified risk factor®? that is
accompanied by more comorbidities, predisposing patients
to worse outcomes. Common clinical features found in
most of the patients were exertional breathlessness (78.7%),
palpitation (59%), leg swelling (51.2%), and cough (50.4%).
When their functional capacity was graded according to
NYHA classification, most of the patients (52.7%) were
in moderate HF (NYHA III) [Figure 1]. In a related report
on open heart surgeries carried out on 26 Nigerians who
had RHDs, most of the patients (92.3%) were in NYHA
class III/IV.2¥ The NYHA classification has been used
as a simple but powerful marker of HF severity and
observed to relate strongly with known prognostic markers
such as peak oxygen consumption (VO2), ventilation/
carbon dioxide production slope, and B-type natriuretic
peptide (BNP).4 It has also been employed as one of the
parameters in the risk stratification models used for heart
surgery patients. The European System for Cardiac Operative
Risk Evaluation (EuroSCORE), Society of Thoracic
Surgeons score, and Ambler score are some of these risk

stratification models.™ With a combination of indices of
functional capacity and cognition, comorbidities and age,
some validated risk scoring systems, especially in valvular
heart diseases, are helpful in making prognosis in individual
patients.l?2"! Clinical evaluation of these patients with the
NYHA functional classification is helpful in predicting
patient’s outcome in surgery and subsequent follow-up. In
resource-limited societies such as Nigeria where access to
surgical care is constrained by the availability of personnel,
facilities, and funds, regular clinical evaluation will help
identify patients’ new clinical features and mitigate the onset
of comorbidities that may portend adverse outcome when
surgical care is available. Blood tests for natriuretic peptides
such as B-type natriuretic peptide (BNP) and N-terminal
pro-B-type natriuretic peptide and cardiac enzymes will
aid timely diagnosis and treatment of patients in HF. It will
also reduce comorbidities which may affect outcome when
surgery is contemplated. Echocardiography will identify
structural heart lesions and accurately measure cardiac
function, whereas Treadmill ECG and computed tomography
angiography will identify patients with CAD and HF that
need early revascularization procedures. Furthermore,
routine assay for glycated hemoglobin will ensure adequate
treatment and normal plasma glucose control which will
reduce comorbidities in diabetes patients.

ConcLusioN

Rheumatic valve and CHDs were the prevalent structural heart
diseases in this study. Comorbidities were common in this
population, and the class of HF in most patients was NYHA
II1. The evaluation of patients with structural cardiovascular
diseases should include NYHA functional classification.

Limitation

Only limited number of participants evaluated could access
surgery because of cost, thus histological diagnosis could not
be confirmed in all patients.
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