
WEST AFRICAN JOURNAL OF MEDICINE

ISSN  0189 - 160XVOLUME 39, NUMBER 4

April 2022

WAJM

OFFICIAL PUBLICATION OF

THE WEST AFRICAN COLLEGE OF PHYSICIANS AND

WEST AFRICAN COLLEGE OF SURGEONS 

ORIGINALITY AND EXCELLENCE IN MEDICINE AND SURGERY

www.wajmed.org



West African Journal of Medicine   Vol.  39,   No.  4,   April,   2022

WEST AFRICAN JOURNAL OF MEDICINE

1A

GENERAL INFORMATION 1C
INFORMATION FOR  AUTHORS 1F
EDITORIAL NOTES ............................................................................................................................................................................. 323

ORIGINAL  ARTICLES

TABLE OF CONTENTS

Assessment of Knowledge, Attitude and  Factors Influencing Uptake of COVID-19 Vaccine among Traders at Edaiken
Market, Uselu, Benin City, Edo State, Nigeria .................................................................................................................................. 327
O. E. Obarisiagbon,  N. Mokogwu

Comparative Analysis of Left Ventricular Geometry in Adult Nigerians with and without Chronic Kidney Disease: Results
from Ibadan CRECKID STUDY ..........................................................................................................................................................  336
A. M. Adeoye, B. T. Osibowale, O. Adebayo, A. T. Adeyanju, B. O. Tayo, G. A. Fakunle, A. O. Ojo

Evaluation of the Efficacy of Platelet-Rich Plasma versus Platelet-Rich Fibrin in Alleviating Postoperative Inflammatory
Morbidities after Lower Third Molar Surgery: A Double-Blind Randomized Study .................................................................... 343
O. Osagie, B. D. Saheeb, E. P. Egbor

Giant Ameloblastoma and the Risk of Recurrence: Experiences from a Tertiary Hospital .......................................................... 350
B. Fomete, M. O. A. Samaila, K. U. Omeje, R.  Agbara, S. Abdullahi, E. T. Adebayo, E. A. Ikhekuamen

The Indirect Victims of COVID-19: Perception of Non-COVID-19 Patients about the Effect of Closure of the Medical
Outpatient Services on their Health .................................................................................................................................................. 355
J. A. Ogunmodede, O. A. Bolarinwa, A. J. Ogunmodede, M. O. Bojuwoye, A. H. Bello, B. F. Dele-Ojo, I. A. Yusuf, T. S. Abiola,
A. B. Olokoba, P. M. Kolo

Muco-Cutaneous Infections in HIV Infected Children at a Nigerian Tertiary Hospital .............................................................. 362
O. A. Oyedeji, S. O. Oninla, O. B. Bolaji, E. Agelebe, F. A. Olagunju

Pre-Caesarean Section Vaginal Preparation with Chlorhexidine Solution in Preventing Puerperal Infectious Morbidities:
A Randomized Controlled Trial .......................................................................................................................................................... 369
M. Adeyemo, L. Oyeneyin, T. Irinyenikan, M. Gbala, O. Akadiri, B. Bakare, S. Adewole, M. Ajayi, O. Ayodeji, A. Akintan,
A. Adegoke, B. Folarin, R. Omotayo, A. Arowojolu

Prevalence and Predictors of Metabolic Syndrome among Adults in North-Central, Nigeria ..................................................... 375
D. Osunkwo, A. Mohammed, M. Kamateeka, P. Nguku, C. D. Umeokonkwo, O. S. Abolade,  M. Ibrahim, K. Ibrahim,
H. Nwokeukwu, A. I. Zoakah

Psychological Distress among Caregivers of Children Admitted into the Children Emergency Room of a Nigerian Tertiary
Hospital .................................................................................................................................................................................................. 381
J. N. Eze, B. O. Edelu, O. O. Igbokwe, O. N. Iloh, A. C. Ndukuba, N. O. Obayi, T. Oguonu

Standard Precautions and Hepatitis B Virus Vaccination among Doctors and Clinical Students in a Nigerian Tertiary
Hospital: Data from a Pre-COVID Era ............................................................................................................................................... 388
E. A. Akaji, V. C. Nwiyi, U. Otakhoigbogie, V. K. Nnaji

Targeting Apoptosis Signal-Regulating Kinase-1 (ASK-1) As a Biomarker of Monocrotaline-Induced Pulmonary
Hypertension following Administration of Antiretroviral Medications in Rat Model .................................................................. 394
A. O. Adeoti ,  A. Nadar,   M. L. Channa

Wheels of Strain? Lifestyle Habits, Stress Perception and Quality of Life among Long Distance Bus Drivers in Nigeria ..... 399
A. Oyapero,  O. Erinoso,  O. O. Olatosi

Clinical Correlates of Non-alcoholic Steatohepatitis in Nigerian Patients with Metabolic Syndrome ..................................... 407
E. Obasi,  O. Adekanle, N. A. Ajayi,  D. A. Ndububa

Prevalence and Factors Associated with HIV Sero-Discordance among In-Union HIV Patients Receiving Care in a Private
Health Facility in Jos, North Central, Nigeria ................................................................................................................................. 415
A. K. Umeobieri,  H. J. Gyang, E. C. Aniwada

CASE  REPORT
Exercise-Induced Mondor’s Disease of the Chest Wall in a Nigerian Man: A Case Report ......................................................... 425
C. M. Dike, V. C. Enemuo

INDEX TO VOLUME  39,  NO. 4,  2022
Author Index ................................................................................................................................................................................. 429
Subject Index ................................................................................................................................................................................ 430

ERRATA  –  WAJM Vol. 38, No. 9, 2021: Page 907 – Correction on the Affiliations of the Corresponding Author
Clinical Summary and Reasoning Format: A Tool for Clinical Practice and Medical Training ................................................. 431
A. N. Ikefuna, *F. O. Njokanma, K. E. Nkanginieme, E. A. Disu



West African Journal of Medicine   Vol.  39,   No.  4,   April,   2022

RÉSUMÉ

Mots-clés: Maladie rénale chronique, Hypertensives, ventriculaire
gauche géométrie.

WEST AFRICAN JOURNAL OF MEDICINE

Comparative Analysis of Left Ventricular Geometry in Adult Nigerians with and
without Chronic Kidney Disease: Results from Ibadan CRECKID STUDY

Analyse Comparative de la Géométrie Ventriculaire Gauche chez les Nigérians Adultes Avec et Sans
Maladie Rénale Chronique: Résultats de L’étude Ibadan CRECKID

1,2*A. M. Adeoye, 1B. T. Osibowale, 1O. Adebayo, 1A. T. Adeyanju, 3B. O. Tayo, 4G. A. Fakunle, 5A. O. Ojo

ABSTRACT
BACKGROUND: Chronic kidney disease (CKD) is associated with
increased risk of cardiovascular morbidity and mortality. Left
ventricular hypertrophy (LVH) is considered  the strongest
independent predictor of cardiovascular disease and events among
CKD patients. We reported the echocardiographic left ventricular
geometry in CKD patients compared to non-CKD hypertensive and
apparently healthy controls in Ibadan.
MATERIALS AND METHODS: A total of 683 participants in the
CRECKID STUDY comprising 220(32.2%) CKD patients,
281(41.1%) non-CKD hypertensive patients and 182(26.6%) healthy
controls were included in this analysis. Basic demographic and clinical
information with echocardiographic parameters were obtained.
RESULTS: Study participants in the non-CKD hypertensive group
were on average older than the CKD and the healthy controls
(56.2±13.1 vs 47.2±14.6, and 46.8±13.3 years, respectively; p<0.01).
Compared with other groups, greater proportions of participants
with CKD were men (40.5% vs.38.1% and 21.3%; p<0.0001). The
left atrial and left ventricular dimensions were significantly higher in
CKD compared with others. LVH was significantly more prevalent
among CKD patients (68.2%) compared to hypertensive (43.9%)
and normotensive (19.5%) group (p<0.01). The participants with
CKD had a greater proportion of abnormal LV geometry with
concentric LVH predominating (p<0.0001). Having LVH was
associated with lower mean estimated glomerular filtration rate (eGFR)
(40.6±37.71 vs 67±37.38, p<0.0001)
CONCLUSION: In our study, patients with CKD had the highest
prevalence of abnormal LV geometry and functions. A unit decrease in
eGFR was associated with increased left ventricular mass. Early
detection and prompt management of abnormal LV geometry may
help in reducing adverse cardiovascular outcome in patients with
CKD. WAJM 2022; 39(4): 336–342.

Keywords: Chronic kidney disease, Hypertensives, left ventricular
geometry.
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ORIGINAL  ARTICLE

CONTEXTE: L’insuffisance rénale chronique (MRC) est associée
àrisque accru de morbidité et de mortalité cardiovasculaires. Gauche
l’hypertrophie ventriculaire (LVH) est considérée comme la plus forte
prédicteur indépendant des maladies cardiovasculaires et des
événements chez Patients atteints d’IRC. Nous avons rapporté
l’échocardiographie ventriculaire gauche géométrie chez les patients
atteints d’IRC par rapport aux patients hypertendus non atteints
d’IRC etcontrôles apparemment sains à Ibadan.
MATÉRIAUX ET MÉTHODES: Un total de 683 participants à la
ÉTUDE CRECKID portant sur 220 (32.2%) patients atteints
d’IRC, 281 (41.1 %) patients hypertendus non atteints d’IRC et 
182(26.6 %) en bonne santé ont été inclus dans cette analyse. 
Démographieet clinique de base des informations avec des
 paramètreséchocardiographiques ont été obtenues.
RÉSULTATS: Participants à l’étude dans le groupe hypertendu non
atteint d’IRC étaient en moyenne plus âgés que l’IRC et les témoins
sains(56.2±13.1 vs 47.2±14.6 et 46.8±13.3 ans, respectivement;
p<0.01). Par rapport à d’autres groupes, plus grande proportion de
participants avec l’IRC étaient des hommes (40.5 % contre 38.1 % et
21.3 %; p<0.0001). Les dimensions auriculaire gauche et ventriculaire
gauche étaient significativement plus élevées chez CKD par rapport
à d’autres. La LVH était significativement plus répanduechez les
patients atteints d’IRC (68.2 %) par rapport aux patients hypertendus
(43.9 %) et le groupe normotensif (19.5 %) (p<0.01). Les participants
avec CKD avait une plus grande proportion de géométrie LV anormale
avec LVH concentrique prédominante (p<0.0001). Avoir LVH était
associé à un débit de filtration glomérulaire estimé moyen plus faible
(DFGe)(40.6±37.71 contre 67±37.38, p<0,0001).
CONCLUSION: Dans notre étude, les patients atteints d’IRC avaient
le plus haut prévalence d’une géométrie et de fonctions LV anormales.
Une diminution unitaire de Le DFG était associé à une augmentation
de la masse ventriculaire gauche. Tôt la détection et la gestion rapide
de la géométrie LV anormale peuvent aider à réduire les résultats
cardiovasculaires indésirables chez les patients atteints de CKD. WAJM
2022; 39(4): 336–342.
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INTRODUCTION
The burden of chronic kidney

disease (CKD) is on the increase globally
and driven majorly by increased
prevalence of hypertension and diabetes
mellitus which are major cardiovascular
risk factors.1,2 Kidney failure requiring
renal replacement therapy is considered
the most obvious outcome of poorly
controlled blood pressure and blood
glucose.3 However, cardiovascular
disease (CVD) is often associated with
CKD and individuals with CKD are more
likely to die from CVD events than from
renal failure.3 In the United States, the
prevalence of CVD is estimated to be 69%
in patients with CKD aged 66 years and
above compared to 34.1% in those
without CKD in the same age group.4,5

While the burden of CKD has been well
characterised among the Nigerian
population, there is dearth of data on the
incidence and prevalence of CVD in CKD
patients.6

The spectrum of CVD in CKD
includes; left ventricular hypertrophy
(LVH) and dilatation, ischaemic heart
disease (IHD) and peripheral vascular
disease (PVD).7 Aside from age, LVH is
considered the strongest independent
predictor of cardiovascular disease and
events, cardiovascular death and total
mortality.8 Based on the Framingham
study, for every 39g or standard
deviation increase in left ventricular
mass, there is a 40% rise in the risk of
major cardiovascular event.9 LVH is more
common and more severe in CKD than in
hypertensive patients with normal kidney
function.10 LVH was found to be present
in over 70% of patients commencing
dialysis and estimation of LV mass offers
prognostic information better than other
traditional cardiovascular risk factors in
CKD patients.11–13

CVD in CKD is potentially
preventable and treatable.14 Despite this,
there are no guidelines recommending
echocardiography for early detection of
abnormal LV geometry and aggressive
management in CKD patients. There are
few studies in our environment that have
compared LV structure in CKD patients
with those with hypertension without
CKD and normal population. Many of
these studies have relatively small sample
size.12

This study aimed to assess
echocardiographic left ventricular
structure in CKD patients compared to
hypertensive and healthy controls in
Ibadan.

SUBJECTS, MATERIALS AND
METHODS
Subjects  and  Methods

Cardiovascular and Renal events in
people with Chronic Kidney Disease
(CRECKID STUDY) is a prospective
cross-sectional study approved by the
Joint University of Ibadan/University
College Hospital Ethics Committee,
Ibadan, Nigeria with approval reference
number UI/EC/14/0136. The main aim of
the CRECKID study was to identify CKD
patients at risk of major cardiovascular
events for prompt management.

A total of 683 participants
comprising 220(32.2%) CKD patients,
281(41.1%) non-CKD hypertensive
patients and 182(26.6%) healthy controls
recruited from Cardiology and
Nephrology units at the medical out-
patient department of the University
College Hospital, Ibadan. The baseline
characteristic data of all the participants
were reported while the derived left
ventricular structure and function
measurements were limited to the
participants with complete data set on
echocardiography. Pre-tested question-
naires were administered by trained
research assistants to collect basic
demographic and relevant clinical
information.

Inclusion and Exclusion Criteria
Participants aged 18 years and

above with at least stage 2 CKD (eGFR =
60–89 mL/min) diagnosed since at least 3
months earlier who consented were
recruited. Consenting hypertensives
without CKD and normotensives were
also recruited. Individuals less than 18
years, or who had kidney transplantation
or refused consent were excluded from
the study.

Sample Size and Power Calculation
This cross-sectional and com-

parative study was commenced in
December 2014 following ethics
committee’s approval. Using a 33%
prevalence of  CVD in CKD15 and a study

power of 80% to detect a difference of
10% in the prevalence of cardiovascular
events and death among CKD cases and
controls, the estimated number of
participants for the main study was a
minimum of  200 participants per group.
The pilot study has been published.10

All participants had anthropometric
measurements including height, weight,
waist and hip circumferences. Height
was measured to the nearest centimeter
using a ruler attached to the wall, while
weight was measured to the nearest 0.1
kg on an electronic scale with the subject
wearing light outdoor clothing and
barefooted. The waist circumference was
measured as midway circumference
between the rib cage and the iliac crest
using an anthropometric measuring tape.
The mean of measured waist circum-
ferences taken at the end of expiration,
recorded to the nearest tenth of a
centimetre was obtained for analysis.

Laboratory  Measurements
Fasting venous blood was obtained

to determine serum creatinine,
components of the lipid panel (total
cholesterol, high-density cholesterol,
low-density cholesterol, and trigly-
cerides), and blood glucose. Plasma
glucose was measured using glucose
oxidase method and lipid profile by
enzymatic colorimetric method.

Blood Pressure Measurements
Blood pressure was measured using

a standard Omron (HEM711DLX) blood
pressure apparatus on the left arm placed
at heart level after a 5-minute rest and
using a cuff of appropriate size with the
subject in the sitting position and legs
uncrossed. According to World Health
Organisation Guidelines, three BP
measurements were obtained with a
minimum interval of one minute with the
mean of the last two used in the definition
of hypertension. Office/ clinic hyper-
tension was therefore defined as systolic
blood pressure (SBP) > 140mmHg and/or
diastolic blood pressure (DBP) > 90mmHg
or being on pharmacological treatment for
hypertension. The Omron apparatus had
been validated with  the sensitivity and
specificity of 88.2% and 98.6%, respec-
tively, to detect hypertension.16 The
measurements were performed by three
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well-trained research nurses and
assistants with validation of their
measurements by the investigators at the
onset of the study.

Estimated glomerular filtration rate
(eGFR) was calculated using Chronic
Kidney Disease Epidemiology Collabora-
tion (CKD-EPI) Creatinine Equation. CKD
was defined as eGFR<60ml/min/1.73m2.
CKD-EPI is widely used in patients above
age 18 years and, compared with MDRD,
is more accurate in a subgroup with eGFR
between 60 and 120mL/min/1.73m2. 17

Using the eGFR, participants were
classified as Stage 1 with normal or high
GFR (GFR > 90 mL/min), Stage 2 Mild
CKD (GFR = 60–89 mL/min), Stage 3A
Moderate CKD (GFR = 45–59 mL/min),
Stage 3B Moderate CKD (GFR = 30–44
mL/min), Stage 4 Severe CKD (GFR = 15–
29 mL/min), and Stage 5 End Stage CKD
(GFR <15 mL/min).

Echocardiography
To assess cardiac structure and

function, transthoracic echocardio-
graphic examination was performed for
all the participants while lying in the left
lateral decubitus position using a Toshiba
Xario (Toshiba Medical Systems Corp)
echocardiographic machine with a 3.5HZ
transducer.  All measurements were
obtained as recommended by the
American Society of Echocardio-
graphy.18 Left ventricular mass was
indexed by the allometric power of height
(LVM/Ht2.7).19 LV hypertrophy was
defined as left ventricular mass index
(LVMI) > 49.2 g/m 2.7  in males and
> 46.7 g/m2.7  in females.20 Relative wall
thickness (RWT) was calculated as 2
multiplied by the posterior wall thickness
divided by the LV internal diameter in
diastole. Increased wall thickness was
taken as RWT >0.42.

Using LVMI and RWT, LV geometry
was identified as normal geometry when
LVMI and RWT were within limits of
normal range; Concentric remodelling
when there was Normal LVMI and
increased  RWT; eccentric hypertrophy
when there was increased LVMI but RWT
>0.43; and concentric hypertrophy when
there was increased LVMI and RWT
>0.43.21 LV systolic function (ejection
fraction) was calculated using the formula
of Teicholz.22 Two experienced cardio-

logists performed the echocardiography.
In our laboratory, the intra-observer
concordance correlation coefficient
ranged from 0.76 to 0.98 while that of the
inter-observer concordance ranged from
0.82 to 0.96.23

Data  Management
Data were analysed using the

Statistical Package for the Social Sciences
for Windows version 22.0 (IBM, Armonk,
NY, USA). Estimates were expressed as
either mean values (standard deviation)
for continuous variables or proportion
(percentages) for categorical variables.
Comparison for statistical significance
was by independent students’ t-test for
continuous variables or chi-square for
categorical variables. One-way analysis
of variance with LSD post-hoc method
was used to compare the demographic
and echocardiographic parameters
among various participants. Linear
regression analysis was fitted to assess
the determinants of LV mass. The level
of significance was set at p> 0.05.

RESULTS
Table 1 depict the baseline charac-

teristics of the study participants. The
hypertensive without CKD group were
the oldest with comparable mean age
among CKD and healthy control
participants (56.2±13.1 vs 47.2±14.6 vs

46.8±13.3 years, respectively, p< 0.0001).
Compared with other groups, greater
proportions of people with CKD were men
(p<0.0001). Blood pressure parameters
were comparable among hypertensives
without CKD and CKD participants which
were expectedly higher than the healthy
control participants. Hypertensive
participants had the highest mean BMI,
waist and hip circumferences while the
CKD participants had the highest waist-
to-hip ratio. The CKD group had the
highest mean serum urea, creatinine, and
triglyceride with lowest mean eGFR.

As shown in Table 2, the LA and LV
dimensions were significantly greater in
CKD compared to other groups. Mean
left atrial diameter for CKD patients,
hypertensive without CKD and healthy
subjects were 4.1cm, 3.6cm and 3.3cm,
respectively; while the means for LVIDD
were 5.0cm, 4.7cm and 4.6cm for the
CKD, hypertensive without CKD and
normotensive groups, respectively.  As
shown in Figure 1, the prevalence of LVH
in CKD patients was 68.2% compared to
43.9% in hypertensive without CKD and
19.5% in healthy subjects. The increased
relative wall thickness among CKD was
61.2% compared with 44.2% and 23.0%
of hypertensive without CKD and
normotensive patients, respectively
(p<0.0001). The mean Ejection Fraction
(EF) was lower in CKD group as compared

Table 1: Baseline Characteristics of the Study Participants

Variables Hypertensive; Healthy Control; CKD; P-value
(n=281) (n=182) (n=220)

Mean±SD Mean ± SD Mean ± SD

Female; n (%) 156(43.9%) 112(31.5%) 87(24.5%) <0.001*
Age(years) 56.20±13.1a 46.84±13.3b 47.19±14.6b <0.001*
Systolic Blood Pressure(mmHg) 146.54±23.3a 120.66±15.8b 145.26±26.8a <0.001*
Diastolic Blood Pressure(mmHg) 90.38±14.2a 77.71±11.7b 90.44±18.4a <0.001*
Body Mass Index(kg/m2) 26.54±6.2a 25.70±4.3b 25.09±4.7b 0.001*
Hip Circumference(cm) 95.31±18.1a 93.4±13.9a 88.05±16.9b <0.001*
Waist Circumference(cm) 89.31±16.5a 84.42±12.9b 83.14±14.3b 0.001*
Waist/hip ratio 0.94±0.10a 0.91±0.1b 0.96±0.2a 0.001*
Urea(mg/dl) 27.21±19.8a 17.23±5.2a,b 134.33±91.9c 0.001*
Creatinine(mg/dl) 2.11±9.6a 0.888±0.2a 10.04±11.2b 0.001*
eGFR; mean±SD 70.9±30.65a 94.2±23.85b 14.4±19.37c 0.001*
Total Cholesterol(mg/dl) 186.44±46.8a 164.21±49.1b 188.68±81.0a 0.113
Triglycerides(mg/dl) 107.29±47.1a 86.39±39.3a 132.93±106.8b 0.004*
HDL Cholesterol(mg/dl) 48.48±14.5a 48.09±14.4a 53.29±21.2b 0.109
Fasting Plasma Glucose(mg/dl) 94.04±29.7a 79.8±15.8b 89.51±24.bc 0.020*

CKD chronic kidney disease, HDL cholesterol, high density lipoprotein cholesterol
a,b,c, Means with the same superscript are not significantly different at P < 0.05 by LSD

“Statistically significant;  SD – Standard deviation
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with hypertensive without CKD and
healthy groups (61.1%±13.9,67.5%±12.6
and 67.7%±7.3, respectively). Also, LVMI
was significantly higher in patients with
CKD as compared with patients with
hypertension without CKD and healthy
controls (p<0.001). Participants with CKD
had higher proportion of abnormal LV
geometry with concentric LVH
predominating. Table 3 shows the
relationship between anthropometric,
laboratory parameters, and LV mass.
Systolic blood pressure (rho= 0.23;
p-value = 0.01) diastolic blood pressure
(rho = 0.22; p-value = 0.02) were positively
correlated with LV mass while eGFR (rho
= –0.24; p-value = 0.01) was found to be
inversely correlated with LV mass among
CKD patients. eGFR (β = –0.23 p-value
= 0.02) stood out as the only independent
predictor of LV mass in the regression
model (Table 4).

DISCUSSION
In this study, four out of five

participants with CKD had associated
abnormal left ventricular geometry and
function compared with hypertensives
without CKD and normotensive cohorts.
Concentric LVH predominated the
abnormal LV geometry which was
common among male participants. Clinic
blood pressure parameters were similar
among participants with CKD and non-
CKD hypertensive but higher than the
normal controls. Abnormal e-GFR was an
independent determinant of increased
left ventricular mass.

Previous studies had established
the detrimental effects of abnormal LV
geometry on overall outcome in people
with hypertension and CKD.24–26  It has
also been suggested that individuals with
CKD are more likely to die from abnormal
cardiac function-related major cardio-
vascular events than from the pro-
gression of the diseased kidney.27,28

Compared with eccentric LVH, concentric
LVH worsens the outcome in end-stage
renal disease (ESRD) due to compromised
coronary reserve in the stiff and thick
myocardium, reduced cardiac output, and
eventual hypotension.29 Our findings of
predominant concentric LVH is then
worrisome and may account for the high
mortality among the studied population.

Table 3: Correlation between Anthropometric, Laboratory Parameters and LVmass

Variable Total CKD Hypertension Normal
Population Control

rho p-value rho p-value Rho p-value rho p-value

Age 0.08 0.70 0.02 0.76 0.03 0.64 0.12 0.16
Sex –0.21 <0.001 0.05 0.57 –0.30 <0.001 –0.20 0.02
Systolic blood pressure 0.32 <0.001 0.23 0.01 0.75 0.03 0.30 0.001
Diastolic blood pressure 0.33 <0.001 0.22 0.02 0.79 0.007 0.29 0.001
Weight 0.22 <0.001 0.14 0.17 0.21 0.002 0.57 <0.001
Height 0.22 <0.001 0.05 0.58 0.21 0.004 0.26 0.004
BMI 0.05 0.41 0.12 0.38 0.11 0.29 0.18 0.11
Hip Circumference 0.18 <0.001 0.18 0.17 0.23 0.001 0.32 <0.001
Waist Circumference 0.20 <0.001 0.10 0.32 0.25 0.001 0.41 <0.001
Waist/hip Circumference 0.07 0.19 0.02 0.87 0.008 0.91 0.11 0.25
Urea 0.35 <0.001 0.12 0.28 –0.003 0.77 –0.05 0.79
Creatinine 0.30 <0.001 0.20 0.06 0.18 0.11 0.001 0.99
Triglyceride 0.12 00.9 –0.08 0.49 0.16 0.18 0.54 0.001
Fasting blood glucose 0.03 0.70 0.14 0.21 –0.16 0.18 0.18 0.30
eGFR –0.51 <0.001 –0.24 0.01 0.28 <0.001 –0.18 0.05

rho, Correlation Coefficient

Table 2: Echocardiographic Parameters across each Group

Variables Hypertensive; Normal Control; CKD; P-value
(n=281) (n=182) (n=220)

Mean±SD Mean ± SD Mean ± SD

Left Atrial Diameter(cm) 3.65±0.6a 3.33±0.4b 4.08±0.8c <0.001*
Aortic Root Diameter(cm) 2.92±0.4a 2.78±0.4b 2.99±0.4a <0.001*
LVIDD (cm) 4.65±0.6a 4.59±0.5a 5.04±1.0b <0.001*
LVIDS (cm) 2.89±0.7a 2.90±0.6a 3.29±1.0b <0.001*
IVSTD (cm) 1.05±0.7a 0.94±0.5b 1.32±0.5c <0.001*
IVSTS (cm) 1.47±01.0a 1.43±0.9a 1.69±0.5b <0.001*
LVPWTD (cm) 1.12±1.1a 0.91±0.6b 1.25±0.39c <0.001*
Ejection Fraction (%) 67.47±12.6a 67.72±7.3a 61.13±13.9b <0.001*
Fractional Shortening (%) 38.83±9.8a 37.86±5.7a 33.87±10.0b <0.001*
LV mass Index (ht2.7) 51.72±55.9a 42.29±46.65a 70.32±36.6b <0.001*
RWT (Relative Wall Thickness) 0.45±0.2a 0.38±0.1b 0.52±0.2c <0.001*
Increased RWT: No (%) 112 (56.3) 98 (77.8) 45 (38.8) <0.001*
Increased RWT: Yes (%) 87 (43.7) 28 (22.2) 71 (61.2) <0.001*
Dilated LV; No (%) 185 (93.0) 124 (98.4) 92 (79.3) <0.001*
Dilated LV; Yes (%) 14 (7.0) 2 (5.0) 24 (20.7) <0.001*
LV Geometric Pattern; (%) 70 (37.0) 79 (66.9) 21 (18.8) <0.001*
Normal Geometry
Concentric Remodeling; % 38 (20.1) 17 (14.4) 16 (14.3) <0.001*
Eccentric LVH; % 38 (20.1) 13 (11.0) 24 (21.4)
Concentric LVH; % 43 (22.8) 9 (7.6) 51 (45.5)
Left Ventricular Hypertrophy:
No (%) 108 (57.1) 96 (81.4) 34 (31.8) 0.0001*
Left Ventricular Hypertrophy:
Yes (%) 81 (42.9) 22 (18.6) 73 (68.2) <0.001*

LVIDD, Left Ventricular Internal Diameter at Diastole; LVIDS, Left Ventricular Internal

Diameter at Systole; IVSTD, Intereventricular Septal Thickness at Diastole; IVSTS,

Interventricular Septal Thickness at Systole; LVPWTD, LV Posterior Wall Thickness at

Diastole; LVPWTS, LV Posterior Wall Thickness at Systole; a,b,c, Means with the same superscript

are not different at P < 0.05; “Statistically significant
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Similar to our finding of high
prevalence of LVH among CKD, a study
on a Nigerian population in a different
settlement  showed that, compared with
controls, 65% of participants with CKD
had LVH with 50% having concentric
LVH while concentric remodelling
predominated among the CKD-free
hypertensive participants.12 From our
study, concentric LVH predominated
among both hypertensive-without-CKD
and CKD participants and the reason for
this is not readily obvious. In contrast to
our finding, Ulasi, et al30 found eccentric
hypertrophy predominating the abnormal
LV geometry among pre-dialysis CKD
patients. The reason for this disparity
may be related to the differences in their
ages and aetiologies of the CKD in the
two studies. While their study population
was younger (42±15.23 vs  47.19±14.6
years) with chronic glomerulonephritis as
the leading aetiology, our study popula-
tion was older with chronic hypertension
as the main aetiology. Increasing age in
patients with hypertension is associated
with concentric LVH.31 Ulasi, et al’s

finding also contradicted the studies that
showed concentric LVH predomination
among pre-dialysis CKD patients.32

However, irrespective of the type,
abnormal LV geometry is an independent
risk factor for cardiac death with relative
risk higher in concentric LVH.11,13,33

Studies have shown that long-term
LVH leads to left ventricular dysfunction,
resulting in the constriction of the renal
arteries, hypoperfusion of the glomeruli,
and alteration of the glomerular membrane
filtration coefficient and tubular
reabsorption.34 Consistent with other
studies, our participants with CKD,

compared with controls, had higher
cardiac chambers enlargement, lower LV
ejection fraction and fractional shortening
with eGFR as an independent determinant
of increased LVM.35–37 Our study findings
were corroborated by another study with
smaller sample size among another tribe
in the country6  From the aforementioned,
cardiac structure and function are major
determinants of renal function decline
among patients with CKD; probably,
prompt management of cardiac
dysfunction may delay or prevent
progression to end stage kidney disease
or cardiovascular morbidity and mortality.

Cardiac remodelling  and CKD
interact in  a vicious cycle to promote
each other.38 While the presence of LVH
potentiates renal decline, renal
deterioration even in the presence of
normal blood pressure leads to abnormal
LV geometry.8 A population-based
autopsy study has shown that lower
eGFR was significantly associated with
LVH, cardiomyocyte hypertrophy, and
cardiac fibrosis after adjustment for age,
sex, hypertension, obesity, diabetes
mellitus, and haemoglobin and serum
phosphate levels. In this present study,
despite having comparable blood
pressure with hypertensive without CKD,
participants with CKD were associated
with abnormal cardiac remodelling,
implying additional risk factors. After
adjusting for body mass index, blood
pressure, gender, and age, eGFR was an
independent predictor of left ventricular
mass. The often less attended risk factors
for cardiac remodelling in CKD are uremic
toxins, oxidative stress, and fibroblast
growth factor which were not the primary
focus of this current study.39,40

Limitation
There is a need to highlight some

limitations of the present study. This was
a hospital-based study; thus, generalisa-
tion over the whole population should
be with caution. Serial echocardiographic
measurements at various CKD stages,
pre- and post-haemodialysis would have
helped to delineate uremic cardio-
myopathy. Also, assessment of LV
longitudinal strain and strain rate would
have added more value to the study.
Despite all these, our study had strength
in the large sample size, making our
findings comparable with larger
multicentre studies.

CONCLUSION
Our study patients with CKD had

higher prevalence of LVH, abnormal LV
dimensions and function which carry
high risk of cardiovascular morbidity and
mortality. The early detection of left
ventricular hypertrophy and both
prevention of the deterioration of renal
function and aggressive blood pressure
control may help reduce cardiovascular
morbidity and mortality in these patients.
A larger longitudinal study is needed to
confirm our findings.

Conflicts of Interest
There are no conflicts of interest.

Funding
This work was partially supported

by NIH grant K24 DK062234 (Akinlolu
Ojo) from NIDDK.

ACKNOWLEDGMENTS
We want to appreciate Miss

Aderonmu Olajumoke, and Mr. Mayowa
Olatedun for their roles in the collection
and entry data from the participants. Our
appreciation also goes to all the
participants for their cooperation in
making this study a success.

REFERENCES
1. Xie Y, Bowe B, Mokdad AH, Xian H,

Yan Y, Li T, et al. Analysis of the Global
Burden of Disease study highlights the
global, regional, and national trends of
chronic kidney disease epidemiology
from 1990 to 2016. Kidney Inter-

national. 2018; 94: 567–581.
2. Franczyk-Skóra B, Gluba A, Olszewski

R, Banach M, Rysz J. Heart function

Table 4: Independent Predictors of Left Ventricular Mass among CKD Patient

Predictors B Std. Error  p-value

Age 0.13 1.17 0.01 0.11
Sex 3.13 25.39 0.01 0.90
Systolic blood pressure 0.18 0.75 0.41 0.81
Diastolic blood pressure 1.34 1.24 0.19 0.28
Waist circumference 0.95 1.60 0.11 0.56
Hip circumference –0.26 1.76 –0.25 0.89
eGFR –0.63 0.26 –0.23 0.02
R2 0.13 0.05

In a multivariate linear regression model to predict left ventricular mass, a unit decrease in

eGFR was associated with increased left ventricular mass ( = –0.23, p=0.02).

340



West African Journal of Medicine   Vol.  39,   No.  4,   April,   2022 341

disturbances in chronic kidney disease
– echocardiographic indices. Archives
of medical science: AMS. 2014; 10: 1109.

3. Sarnak MJ, Levey AS, Schoolwerth AC,
Coresh J, Culleton B, Hamm LL, et al.

Kidney disease as a risk factor for
development of cardiovascular disease:
a statement from the American Heart
Association Councils on Kidney in
Cardiovascular Disease, High Blood
Pressure Research, Clinical Cardiology,
and Epidemiology and Prevention.
Circulation. 2003; 108: 2154–2169.

4. Gaitonde DY, Cook DL, Rivera IM.
Chronic kidney disease: detection and
evaluation. American Family Physician.

2017: 96.
5. Saran R, Li Y, Robinson B. Chapter 1:

incidence, prevalence, patient
characteristics, and treatment
modalities. Am J Kidney Dis. 2015; 66:
S93–110.

6. Arodiwe E, Ulasi I, Ijoma C, Ike S. Left
ventricular systolic function in a
Nigerian pre-dialysis patient popula-
tion with chronic kidney disease. Niger

Postgrad Med J. 2010; 17: 301–307.
7. Levin A, Foley RN. Cardiovascular

disease in chronic renal insufficiency.
American Journal of Kidney Diseases.

2000; 36: S24–S30.
8. Campese VM. Left ventricular function

and chronic kidney disease: how soon
does it start? Nephrology Dialysis

Transplantation. 2014; 29: 1989–1991.
9. Hadiza S, Musa KK, Basil O. Pattern

of left ventricular geometry in Nigerians
with prehypertension. Nigerian

Journal of Cardiology. 2016; 13: 18.
10. Adeoye AM, Raji YR, Adebiyi A, Tayo

BO, Salako BL, Ogunniyi A, et al.

Circadian blood pressure variation
amongst people with chronic kidney
diseases: A pilot study in Ibadan.
Nigerian Postgraduate Medical

Journal. 2017; 24: 131.
11. Levin A, Singer J, Thompson CR, Ross

H, Lewis M. Prevalent left ventricular
hypertrophy in the predialysis
population: identifying opportunities
for intervention. Am J Kidney Dis. 1996;
27: 347–354.

12. Oladimeji S. Prevalence and pattern of
left ventricular hypertrophy and
function in Hypertensive Chronic
kidney disease patients and Hyper-
tensive patients without Chronic kidney
disease a comparative study. Tropical

Journal of Nephrology. 2016; 11: 67–
68.

13. Levy D, Garrison RJ, Savage DD,
Kannel WB, Castelli WP. Prognostic
implications of echocardiographically

determined left ventricular mass in the
Framingham Heart Study. N Engl J Med.

1990; 322: 1561–1566.
14. Odum EP, Udi EO. Evaluation of

cardiovascular risk factors in patients
with chronic kidney disease. Port

Harcourt Medical Journal. 2017; 11:
60.

15. Weiner DE, Tighiouart H, Amin MG,
Stark PC, MacLeod B, Griffith JL,
et al. Chronic kidney disease as a risk
factor for cardiovascular disease and all-
cause mortality: a pooled analysis of
community-based studies. J Am Soc

Nephrol. 2004; 15: 1307–1315.
16. Vera-Cala LM, Orostegui M, Valencia-

Angel LI, López N, Bautista LE.
Accuracy of the Omron HEM-705 CP
for blood pressure measurement in large
epidemiologic studies. Arq Bras

Cardiol. 2011; 96: 393–398.
17. Levey AS, Stevens LA, Schmid CH,

Zhang YL, Castro AF, Feldman HI,
et al. A new equation to estimate
glomerular filtration rate. Ann Intern

Med. 2009; 150: 604–612.
18. Douglas PS, Khandheria B, Stainback

RF, Weissman NJ, Brindis RG, Patel
MR, et al. ACCF/ASE/ACEP/ASNC/
SCAI/SCCT/SCMR 2007 appropriate-
ness criteria for transthoracic and
transesophageal echocardiography: a
report of the American College of
Cardiology Foundation Quality
Strategic Directions Committee
Appropriateness Criteria Working
Group, American Society of
Echocardiography, American College of
Emergency Physicians, American
Society of Nuclear Cardiology, Society
for Cardiovascular Angiography and
Interventions, Society of Cardiovascular
Computed Tomography, and the
Society for Cardiovascular Magnetic
Resonance endorsed by the American
College of Chest Physicians and the
Society of Critical Care Medicine.
Journal of the American College of

Cardiology. 2007; 50: 187–204.
19. de Simone G, Daniels SR, Devereux RB,

Meyer RA, Roman MJ, de Divitiis O,
et al. Left ventricular mass and body
size in normotensive children and
adults: assessment of allometric
relations and impact of overweight.
J Am Coll Cardiol. 1992; 20: 1251–
1260.

20. Devereux RB, Alonso DR, Lutas EM,
Gottlieb GJ, Campo E, Sachs I, et al.

Echocardiographic assessment of left
ventricular hypertrophy: comparison to
necropsy findings. Am J Cardiol. 1986;
57: 450–458.

21. Marwick TH, Gillebert TC, Aurigemma
G, Chirinos J, Derumeaux G, Galderisi
M, et al. Recommendations on the use
of echocardiography in adult hyper-
tension: a report from the European
Association of Cardiovascular Imaging
(EACVI) and the American Society of
Echocardiography (ASE). European

Heart Journal – Cardiovascular

Imaging. 2015; 16: 577–605.
22. Lang RM, Badano LP, Mor-Avi V,

Afilalo J, Armstrong A, Ernande L,
et al. Recommendations for cardiac
chamber quantification by echocardio-
graphy in adults: an update from the
American Society of Echocardiography
and the European Association of
Cardiovascular Imaging. European

Heart Journal – Cardiovascular

Imaging. 2015; 16: 233–271.
23. Adebiyi AA, Aje A, Ogah OS, Ojji DB,

Oladapo OO, Dada A, et al. Correlates
of left atrial size in Nigerian
hypertensives: cardiovascular topic.
Cardiovasc J S Afr. 2005; 16: 158–161.

24. Huang J-C, Chen S-C, Tsai Y-C, Kuo
I-C, Chiu Y-W, Chang J-M, et al.

Prognostic significance of left
ventricular mass index and renal
function decline rate in chronic kidney
disease G3 and G4. Sci Rep. 2017; 7:
1–7.

25. Paoletti E, Bellino D, Gallina AM,
Amidone M, Cassottana P, Cannella G.
Is left ventricular hypertrophy a
powerful predictor of progression to
dialysis in chronic kidney disease?
Nephrology Dialysis Transplantation.

2011; 26: 670–677.
26. Stenvinkel P, Carrero JJ, Axelsson J,

Lindholm B, Heimbürger O, Massy Z.
Emerging biomarkers for evaluating
cardiovascular risk in the chronic kidney
disease patient: how do new pieces fit
into the uremic puzzle? Clin J Am Soc

Nephrol. 2008; 3: 505–521.
27. Shlipak MG, Fried LF, Cushman M,

Manolio TA, Peterson D, Stehman-
Breen C, et al. Cardiovascular mortality
risk in chronic kidney disease:
comparison of traditional and novel risk
factors. JAMA. 2005; 293: 1737–1745.

28. Matsuo H, Dohi K, Machida H,
Takeuchi H, Aoki T, Nishimura H,
et al. Echocardiographic assessment of
cardiac structural and functional
abnormalities in patients with end-stage
renal disease receiving chronic haemo-
dialysis. Circ J. 2018; 82: 586–595.

29. de Simone G. Left ventricular geometry
and hypotension in end-stage renal
disease: a mechanical perspective. J Am

Soc Nephrol. 2003; 14: 2421–2427.

A. M. Adeoye and Associates Left Ventricular Geometry in Adult Nigerians with and without CKD



West African Journal of Medicine   Vol.  39,   No.  4,   April,   2022

30. Ulasi II, Arodiwe EB, Ijoma CK. Left
ventricular hypertrophy in African
Black patients with chronic renal failure
at first evaluation. Ethn Dis. 2006; 16:
859.

31. Drazner MH. The progression of
hypertensive heart disease. Circulation.

2011; 123: 327–334.
32. Mpembe B, Lepira F, Mbutiwi F,

Makulo J, Kintoki E, Bayauli M, et al.

Left Ventricular Structure, Geometry
and Systolic Function among
Hypertensive Black Patients with
Reduced Kidney Function. World

Journal of Cardiovascular Diseases.

2015; 5: 287.
33. Cho JY, Kim KH, Rink L, Hornsby K,

Park H, Park J-H, et al. University
athletes and changes in cardiac
geometry: insight from the 2015
Gwangju Summer Universiade.
European Heart Journal – Cardio-

vascular Imaging. 2019; 20: 407–416.

34. Guyton A. Renal function curve – a key
to understanding the pathogenesis of
hypertension. Hypertension. 1987; 10:
1–6.

35. Brantsma AH, Bakker SJ, Hillege HL,
de Zeeuw D, de Jong PE, Gansevoort
RT, et al. Cardiovascular and renal
outcome in subjects with K/DOQI stage
1–3 chronic kidney disease: the
importance of urinary albumin
excretion. Nephrology Dialysis

Transplantation. 2008; 23: 3851–3858.
36. Tonelli M, Muntner P, Lloyd A, Manns

BJ, James MT, Klarenbach S, et al.

Using proteinuria and estimated
glomerular filtration rate to classify risk
in patients with chronic kidney disease:
a cohort study. Ann Intern Med. 2011;
154: 12–21.

37. Shi Ht, Wang Xj, Li J, Song Gf, Huang
Zy, Guo Xy, et al. Association of Left
Ventricular Hypertrophy With a Faster
Rate of Renal Function Decline in

Elderly Patients With Non End Stage
Renal Disease. Journal of the American

Heart Association. 2015; 4: e002213.
38. Perkovic V, Ninomiya T, Arima H,

Gallagher M, Jardine M, Cass A, et al.

Chronic kidney disease, cardiovascular
events, and the effects of perindopril-
based blood pressure lowering: data
from the PROGRESS study. J Am Soc

Nephrol. 2007; 18: 2766–2772.
39. Edwards NC, Hirth A, Ferro CJ,

Townend JN, Steeds RP. Subclinical
abnormalities of left ventricular
myocardial deformation in early-stage
chronic kidney disease: the precursor
of uremic cardiomyopathy? J Am Soc

Echocardiogr. 2008; 21: 1293–1298.
40. Grabner A, Amaral AP, Schramm K,

Singh S, Sloan A, Yanucil C, et al.

Activation of cardiac fibroblast growth
factor receptor 4 causes left ventricular
hypertrophy. Cell Metabolism. 2015;
22: 1020–1032.

A. M. Adeoye and Associates Left Ventricular Geometry in Adult Nigerians with and without CKD

342


	Journal - WAJM April 2022 for printing.pdf

