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Abstract

Introduction Chronic kidney disease is defined by the presence of kidney damage or decreased kidney function for
at least three months, irrespective of the cause. Hypertensive kidney disease is one of the long-term complications of
poorly controlled hypertension. It is the second leading cause of developing chronic kidney disease, next to diabetic

mellitus.

Methods The literature was searched using an international electronic database (PubMed, Google Scholar, Hinari,
and Open Google) to get significant studies on chronic kidney disease among hypertensive patients. This study is
conducted to determine the pooled prevalence and associated factors of chronic kidney disease among hypertensive
patients up to May 20, 2024. Heterogeneity between studies was checked using I test statistics, and small study
effects were checked using graphical and Egger’s statistical tests at a 5% significance level. Subgroup analysis and
sensitivity analysis were checked. A random-effects model was used to guess the pooled effect size across studies.

Result In this meta-analysis, 16 studies in sub-Saharan Africa were included with a total of 6648 participants who
fulfilled the inclusion criteria. The estimated prevalence of CKD among hypertension patients was found to be
29.01% (95% Cl: 23.03-34.99, 1°=97.10%) in sub-Saharan Africa. Age greater than 60 years old (OR=2.36; 95% Cl:
1.02-3.71,12=99.11%), uncontrolled blood pressure (OR=6.57; 95% Cl: 2.44-10.71, 1°=97.38%), hypertensive patients
with diabetes comorbidity (OR=3.27; 95% Cl: 1.65-4.89, I>=95.79%), Bing overweight (OR=2.75; 95% Cl: 1.04-4.46,
1?=98.22%), and proteinuria (OR=4.64, 95% Cl: 4.09-5.18, I°=0.00%).

Conclusion Hypertension is one of the major causes of chronic kidney disease. Most patients living with
hypertension develop CKD over time in sub-Saharan Africa. The highest prevalence of CKD among hypertension was
observed in West Africa and Middle Africa.

Keywords Chronic kidney disease, Hypertension

*Correspondence:
Gebrie kassaw Yirga
gebriekassaw27@gmail.com

Full list of author information is available at the end of the article

© The Author(s) 2025. Open Access This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you
give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the

licensed material. You do not have permission under this licence to share adapted material derived from this article or parts of it. The images or
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or
exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http:/creati
vecommons.org/licenses/by-nc-nd/4.0/.


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12889-025-22828-8&domain=pdf&date_stamp=2025-4-26

Yirga et al. BMC Public Health (2025) 25:1603

Introduction.

Background

Chronic kidney disease is defined as damage or a glo-
merular filtration rate (GFR)<60 mL/min/1.73 m [2]
for 3 months or more, irrespective of cause [1, 2]. It is a
progressive kidney disorder that affects >10% of the gen-
eral population worldwide [3, 4]. Globally, the pattern
of disease burden in the twenty-first century has dra-
matically shifted in favor of chronic illnesses [5, 6]. Non-
communicable diseases are future threats, even though
infectious diseases constitute the main cause of death in
low-income nations [7]. Chronic kidney disease signifi-
cantly increases the burden of cardiovascular disease and
the risk of death [8, 9].

The pathophysiology of hypertension in chronic kid-
ney disease involves many factors, including a reduced
number of functioning nephrons, sodium retention and
volume expansion, activation of the sympathetic ner-
vous system, and hormonal factors [10]. Endothelial
dysfunction may contribute to the increased periph-
eral resistance by several mechanisms that lead to the
enhancement of constriction and vascular remodeling
[11]. Glomerular capillary hypertension is translated into
increased mechanical stress affecting glomerular cells
[12]. The relationship between hypertension and chronic
kidney disease is bidirectional in nature, as they are cause
and effect, vice versa [11].

Chronic kidney disease is a global burden that chal-
lenges both industrialized and developing nations [7,
13, 14]. It became one of the leading causes of death and
suffering [3]. The global expected prevalence of CKD is
13.4% (11.7-15.1%), and patients with end-stage kidney
disease demanding kidney replacement therapy are esti-
mated between 4.902 and 7.083 million [15]. Globally,
CKD increases due to the increasing prevalence of dia-
betes mellitus, hypertension, and obesity [16, 17]. The
age-standardized prevalence of CKD stages 3 to 5 ranged
from 7.6 to 13.7% in Central and Eastern Europe, respec-
tively [18]. In Africa, the overall prevalence of CKD was
15.8% in the general population and 32.3% in high-risk
populations, and it was significantly higher in sub-Saha-
ran Africa compared to North Africa. The prevalence of
CKD is higher in developing countries than in the devel-
oped world [17].

Hypertensive kidney disease is one of the long-term
complications of poorly controlled hypertension [19-21].
It is the second leading cause of developing chronic kid-
ney disease, next to diabetic mellitus [22-24]. It is a key
pathogenic factor contributing to kidney function dete-
rioration [25, 26]. The complicated relationship between
hypertension and chronic kidney disease (CKD) presents
a global challenge for the prevention of hypertension-
related CKD [27]. The overall global pooled prevalence of
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chronic kidney disease among hypertensive patients was
34.97% [28]. Hypertension is the cause of approximately
30% of end-stage kidney disease findings in the United
States; still, there has been an argument as to whether
benign hypertension is a cause of chronic kidney disease
[29]. The prevalence of CKD is higher among hyperten-
sive patients in Africa, particularly for those in urban
areas than in rural areas [30].

The global implications of hypertension-related kid-
ney disease extend beyond clinical concerns, impacting
healthcare systems, economies, and, most importantly,
the quality of life of affected individuals [27]. Nowadays
in developing countries, including Africa, the community
suffers from morbidity, mortality, and the economic bur-
den of dialysis. So this review was conducted to estimate
the pooled magnitude of CKD among hypertension and
its determinants up to May 20, 2024.

Methods

Reporting and registration protocol

The Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) checklist [31] was used.

Search strategy

The literature was searched using an international elec-
tronic database (PubMed, Google Scholar, Hinari, Mid-
line, Science Direct, Web Science, Open Google, and
different repositories) to identify published reports on
chronic kidney disease among hypertensive patients
in sub-Saharan Africa up to May 20, 2024. During the
search, Medical Subject Headings (MeSH), as well as the
plain text, were used for the following keywords: chronic
kidney disease” OR “hypertensive nephropathy’ ’'OR
“chronic kidney failure” OR “kidney impairment’ 'OR"
end-stage kidney/renal disease’ 'OR “kidney/ renal insuf-
ficiency” ” OR kidney injury’, OR* kidney damage,” renal
failure” OR AND “Hypertension” OR “hypertensive”(tiab)
OR “high blood pressure;/ AND “sub-Saharan Africa,
Africa, " and all sub-Saharan African countries by name.
We have followed the search protocol described in the
previous publication and used Boolean operators such
as “AND” and “OR, “which were used to combine search
terms.

Eligibility criteria

We used the CoCoPop (Condition, Context, and Popula-
tion) approach for prevalence studies to declare inclusion
and exclusion criteria.

Inclusion criteria

+ Only cross-sectional studies.
+ CKD among hypertensive patients in adults.
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Records identified through database
searching PubMed (490), Google
scholar (520), Medline (8), science
direct (4), web science (5), Hinari

(10)
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Records excluded by
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e  Out come not defined
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analysis (n=16)

Fig. 1 PRISMA flow diagram of article selection for systematic review and meta-analysis of the prevalence of CKD among hypertensive patients in sub-

Saharan Africa

« Articles published in peer-reviewed journals or grey

literature.

+ Articles published in English.

Exclusion criteria

« Studies not fully accessible.

« DPoor quality as per the stated criteria.
« Studies with no report of prevalence.

Outcome measurement

This review has two main outcomes. The first out-

kidney disease among hypertensive patients, and the

Study selection

second is its determinants.

Different electronic databases were screened by two
independent authors to review studies.

Studies were exported to Endnote20 software, and
then duplicate articles were removed. The full text of the
selected citation was downloaded and assessed in detail
against the inclusion criteria by two reviewers. Any dis-
agreements or issues among the reviewers during the

come of interest is the pooled prevalence of chronic

study selection process were solved through discussion.
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Effect size
with 95% ClI

Weight
(%)

Abene EE et al [2020]
Agu UF et al [2015]
Ayodele OE et al [2005]
Bahrey D et al [2018]

E Nwankwo et al [ 2000 ]
Gbadegesin A et al [ 2009]
Hamadou B et al [ 2016]
Hunegnaw A et al [2020]
Kachimanga C et al [2020]
Kamdem F et al [ 2012]
Kaze FF et al [2016]
Kiggundu B ety al [2012]
Olanrewaju TO et al [2010]
Oluwademilade OJ et al [2020]
Osafo Cet al[ 2010]
Salissou MM et al[2022]

over all | squared=97.10% , p=0.00

Note; Weight are from random effects analysis

Random-effects DerSimonian—Laird model

6.46
6.18
6.21
6.40
5.97
6.18
6.29
6.42
6.24
6.47
6.21
6.35
6.13
6.01
6.37
6.10

19.90 [ 17.50, 22.30]
29.80 [ 24.26, 35.34]
18.20[ 12.89, 23.51]
22.10[ 18.72, 25.48]
4550 38.32, 52.68]
28.00 [ 22.43, 33.57]
32.30[ 27.72, 36.88]
17.60 [ 14.50, 20.70]
29.90 [ 24.86, 34.94]
12.40[ 10.17, 14.63]
49.70[ 44.35, 55.05]
17.20[ 13.30, 21.10]
15.00[ 9.04, 20.96]
50.00 [ 43.14, 56.86]
46.90[ 43.23, 50.57]
32.30[ 26.12, 38.48]

29.01[ 23.03, 34.99]

0 20

Fig. 2 Forest plot showed pooled prevalence CKD among hypertension 2024

Data extraction

The relevant data were extracted by three authors after
screening eligible studies. Any inconsistency between the
two authors was managed by discussion and other invited
reviewers. For each included study, the authors’ names,
publication year, study region, study setting, study design,
sample size, definition of kidney disease, GFR equation/
formula used, and prevalence and factors were extracted
on a Microsoft Excel spreadsheet.

40 60

Quality assessment

The Joanna Briggs Institute (JBI) critical appraisal check-
lists were used to determine the quality of the original
studies (https://jbi.global/critical-appraisal-tools). Two
independent reviewers critically appraised all the eligible
studies and scored them for the validity of their results.
The category was done for each observational article
study and was assigned a score of 1 (Yes) or 0 (No) for
each domain, and these domain scores were added to
give an overall study quality score. According to this,
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Table 1 Characteristics of included studies CKD among hypertension Sub-Saharan Africa

ID Author[Year] Region study Sample Diagnosis criteria equation Prev. quality

design size
1 Abene EE et al. [2020] [39] West Africa CS 1063 e-GFR) <60 ml/min/1.73m2 ~ MDRD 19.90% low risk
2 Agu UF etal.[2016] [40] West Africa CS 262 e-GFR) <60 ml/min/1.73 m2 MDRD 29.80% low risk
3 Ayodele OE et al. [2005] [41] West Africa CS 203 not stated Not stated 1820%  low risk
4 Bahrey Detal. [2018] [42] East Africa s 578 e-GFR) <60 ml/min/1.73 m2  Cockcroft-Gault.  22.10% low risk
5 ENwankwo et al. [2000] [43] West Africa cs 185 elevated serum creatinine serum creatinine  45.50%  low risk
6  Gbadegesin Aetal. [2019] [44]  West Africa &) 250 e-GFR) <60 ml/min/1.73 m2  MDRD 28% low risk
7 Hamadou B et al. [2017] [45] Middle Africa CS 400 e-GFR) <60 ml/min/1.73 m2  CKD-EPI 32.30% low risk
8 Hunegnaw A et al. [2021] [46] East Africa CsS 581 e-GFR) <60 ml/min/1.73 m2  Cockcroft-Gault  17.60%  low risk
9  Kachimanga Cetal. [2020] [47] ~ West Africa CS 317 e-GFR) <60 ml/min/1.73m2  CKD-EPI 29.90% low risk
10 Kamdem F et al. [2017] [48] Middle Africa CS 839 e-GFR) <60 ml/min/1.73 m2 MDRD 1240% low risk
11 Kaze FF et al. [2016] [49] Middle Africa s 336 e-GFR) <60 ml/min/1.73m2  MDRD 49.70%  low risk
12 Kiggundu B et al. [2017] [50] East Africa s 360 e-GFR) <60 ml/min/1.73 m2  MDRD 17.20% low risk
13 OlanrewajuTO et al. [2010] [37]  West Africa CS 138 Hematuria Hematuria 15% low risk
14 Oluwademilade OJ et al. [2020] ~ West Africa (&) 204 e-GFR) <60 ml/min/1.73 m2  MDRD 50% low risk
[38]

15  Osafo C etal [2010] [51] West Africa CsS 712 e-GFR) <60 ml/min/1.73 m2 MDRD) 46.90% low risk
16 Salissou MM et al [2022] [52] East Africa CS 220 e-GFR) <60 ml/min/1.73m2  Cockcroft Gault ~ 32.30%  low risk

from the total of 16 studies, 3 studies scored 8, 11 studies
scored 7, and the rest, 2 studies scored 6 [32].

Statistical analysis

The extracted Excel data was exported to STATA ver-
sionl7 software for analysis. The pooled prevalence
of chronic kidney disease among hypertensive adults
and its factors was estimated by using a random effect
model using the DerSimonian-Laird model weight [33].
The pooled effect size (the pooled prevalence) with a
95% CI was generated and presented using a forest plot.
The total variation across studies due to heterogeneity
was assessed using I? statistics [34], which estimates the
percentage of total variation across studies due to true
between-study differences rather than chance, with I*
values of 25, 50, and 75% representing low, medium, and
high heterogeneity, respectively [35]. Subgroup analy-
sis was used to explore the source of heterogeneity. The
study region, sample size, and publication year were con-
sidered for subgroup analysis. Sensitivity analysis was
also performed to assess the effect of a single study on
the pooled effect. Publication bias was assessed by visu-
ally inspecting funnel plots and objectively using statis-
tics to determine small study effects [36].

Result

Study selection and identification

A total of studies were initiated from different electronic
databases through different approaches of searching. Of
the total studies retrieved from PubMed (490), Medline
[8], Science Direct [4], Web Science [5], Hinari [10], and
Google Scholar (520), Open Goggle [7]. From the total
searched article on different electronic databases, only
140, then 109 records were excluded after reading the
title and abstract; finally, 16 studies were included after
full text reading. (Fig. 1)

Characteristics of included studies
This included 16 studies from different regions of sub-
Saharan Africa. The sample size for each study ranges
from 138 to 1063. The prevalence of CKD among the
eligible in this study in patients with hypertension was
obtained from various regions in sub-Saharan Africa. The
prevalence of CKD among hypertension in each study
varied from 15% [37] to 50% [38]. All 16 studies were
cross-sectional studies where seven studies were from
Nigeria and three were from Cameroon. Two were from
Ethiopia, one from Uganda, one from Ghana, one from
Zimbabwe, and one from Sierra Leone (Table 1).
Chronic Kidney Disease: This meta-analysis study
showed the overall pooled prevalence of chronic kidney

Table 2 Summary of prevalence of CKD among hypertension in Sub-Saharan Africa

Variables Included study Prevalence (95%) Heterogeneity(Iz,p-value)
By region West Africa 9 31.37(22.76,39.98) 12=96.67%, p <0.00

Central Africa 3 31.37(9.13,53.60) 12=98.95%, p<0.00

East Africa 4 21.77(16.6,26.94) 1 =85.66%, p<0.00
By year <2015 7 26.09 (16.67,37.52) 12=98.05%, p<0.00

>2015 9 31.24(24.37,38.11) I2=95.9W%,p<0.00
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disease among hypertension was 29.01% (95% CI: 23.03—
34.99, I’_97.10%) in sub-Saharan Africa. (Fig. 2)

Investigation of Heterogeneity: The percentage of I
statistics of the forest plot indicates a marked heteroge-
neity among the included studies (I*=97.10%, P=00)
(Fig. 2). Sensitivity and subgroup analysis were per-
formed to manage heterogeneity.

Subgroup analysis

Subgroup analysis was done based on study year and
region. The pooled prevalence of CKD among hyperten-
sion studies conducted before the year 2015 was 26.09%
(95% CIL: 14.67, 37.52; 1*=98.05%, P<0.001, which was
lower than studies conducted after 2015 [31.24 (95% CI:
24.37, 38.11; 1°=97.08%, P<0.001)]. Even though sub-
group analysis was done by study year and region, I? is
still high. This implies that the heterogeneity in the prev-
alence of CKD among patients with hypertension is high.
This may be due to study area, study period, study design,
and also due to differences in statistical methodology.
(Table 2)
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Sensitivity analysis

Sensitivity analysis was conducted to detect the influ-
ence of a particular study on the overall meta-analysis.
The forest plot showed that the estimate from a single
study is closer to the combined estimate, which implied
the absence of a single study effect on the overall pooled
estimate. (Fig. 3)

Publication Bias

The presence of publication bias was assessed graphically
and statistically using. Egger’s test. There is asymmetry of
the graph (Fig. 4), and Egger’s test evidenced that small
study effect (P-value=0.014). Trim and fill analysis was
done to handle this publication bias (Fig. 5).

Factors associated with CKD among hypertension

Diabetic comorbidity is around about 3 times more likely
to develop CKD than non-diabetic patients and 3 fold
more likely to develop CKD in overweight among hyper-
tension patients (Table 3).

Effect size
Omitted study with 95% CI p-value
Abene EE et al [2020] . 29.66 [ 22.96, 36.36] 0.000
Agu UF et al [2015] 28.96 [ 22.70, 35.23] 0.000
Ayodele OE et al [2005] . 29.73[23.45, 36.01] 0.000
Bahrey D et al [2018] * 29.50[ 23.01, 35.99] 0.000
E Nwankwo et al [2000 ] . 27.96[21.93, 33.99] 0.000
Gbadegesin A et al [ 2009] 29.08[22.80, 35.37] 0.000
Hamadou B et al [ 2016] 28.80[22.52, 35.07] 0.000
Hunegnaw A et al [2020] . 29.81[23.36, 36.25] 0.000
Kachimanga C et al [2020] 28.96 [ 22.67, 35.25] 0.000
Kamdem F et al [ 2012] . 30.15[24.19, 36.11] 0.000
Kaze FF et al [2016] . 27.62[21.89, 33.34] 0.000
Kiggundu B ety al [2012] * 29.82[23.48, 36.17] 0.000
Olanrewaju TO et al [2010] . 29.93[23.70, 36.16] 0.000
Oluwademilade OJ et al [2020] * 27.66 [ 21.76, 33.56] 0.000
Osafo Cet al[ 2010] o 27.73[22.37, 33.09] 0.000
Salissou MM et al[2022] 28.80[ 22.57, 35.03] 0.000

[ T

20 25
Random-effects DerSimonian—Laird model

Fig. 3 Sensitivity analysis of 16 studies

30 35
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Fig. 4 Funnel plot to test publication bias of the 16 studies

Discussion

This is the first meta-analysis study conducted to deter-
mine the pooled prevalence of CKD among patients with
hypertension in sub-Saharan Africa. The findings pro-
vide unique insights about the magnitude of CKD among
hypertensive patients across different regional parts of
sub-Saharan Africa as a whole. Chronic kidney disease is
becoming a foremost public health problem globally and
an important contributor to the overall non-communica-
ble disease burden [14]. Previous primary findings indi-
cated that the magnitude of CKD among hypertension
in Sub-Saharan Africa ranges from 15 (9.04—20.96) to
50 (43.14-56.86). In this meta-analysis study, the pooled
prevalence of chronic kidney disease among hyperten-
sion in Sub-Saharan Africa was 29.01 (23.03-34.99),
>=97.10%, P<00, which was in line with the overall
global pooled prevalence of CKD among hypertension
[28], while it was greater than the pooled prevalence of
West Africa [53].

It is higher than the global prevalence (11-13%) [54]
from the general population and Sub-Saharan Africa
(13.9%) in the general population [55]. This discrepancy
may be due to sample size, demographics, or comorbidi-
ties; different definitions used to determine kidney fail-
ure, healthcare quality, infrastructure, treatment and
follow-up adherence, clinical characteristics, aware-
ness, and healthy habits may contribute. This review
also showed hypertensive patients who were greater
than 60 years old were more than two times more likely
to develop CKD. Similarly, a study conducted in Brazil

revealed that people who were greater than 65 years old
were 2.68 times more likely to develop CKD [56, 57].
This may be explained by the fact that as age increases,
physiological decline in kidney function occurs due to
decreased renal mass and number of nephrons due to
the presence of comorbidity and impaired immunity
and alterations in renal blood flow and glomerular filtra-
tion [58]. Other systematic reviews and meta-analyses
revealed that the median prevalence of CKD was 7.2%
and varied from 23.4 to 35.8% in persons aged 30 years
or older and aged 64 years or older, respectively [59]. This
is due to aging being associated with kidney structural
changes and functional decline [60, 61]. As age increases,
kidney mass declines; arteriosclerosis, thickening of the
glomerular basement membrane and functional neph-
rons also decrease kidney cortical thickness. Along with
this, kidney blood flow is reduced, and glomerular filtra-
tion declines, which hastens the progression of chronic
kidney disease.

Accordingly, this review of uncontrolled blood pres-
sure leads to a more than six times greater likelihood of
developing CKD. Likewise, other studies revealed hyper-
tension is a determinant cause of chronic kidney disease
risk, increasing systolic blood pressure above 120 mmHg;
each 10 mmHg increase in baseline and time-varying sys-
tolic BP was associated with a 6% increase in the risk of
developing CKD [62]. From 1990 to 2019, DALY num-
bers caused by CKD secondary to hypertension increased
by 125.2% in the world [23]. Increased blood pressure
was associated with higher ESRD risk, starting at systolic
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Fig. 5 Trim and fill analysis funnel plot for CKD among hypertension

blood pressure of 140 mm Hg or higher. The pathophysi-
ology of hypertension in CKD is complex and is a sequela

Table 3 Factors associated with CKD among hypertension

of multiple factors, including reduced nephron mass,
increased sodium retention and extracellular volume

Variable Category OR (95% Cl) Heterogeneity (12, P-value)
Age <60 years 1
>60 years 2.36(1.02-3.71) 12=99.11%, P<00
Sex Male 1
Female 131(041-3.03) 12=97.52%, P<00
Blood pressure Controlled 1

Comorbidity (DM)

Weight

Dyslipidemia

Proteinuria

Antihypertensive

Uncontrolled

6.57(2.44-10.71)

12=97.38%, P<00

No 1

Yes 3.27(1.65-4.89) 12=95.79%, P< 00
Normal 1

Overweight 2.75(1.04-4.46) 1?=98.22%, P< 00
No 1

Yes 6.57(0.57-18.72) 12=99.67%, P< 00
No 1

Yes 4.64(4.09-5.18) 12=0.00%, P< 00
No 1

Yes 1.17(0.20-2.54) 1?=90.6%, P< 00

*note the age category was based on the previous finding [38, 42]
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expansion, sympathetic nervous system over activity,
activation of hormones including the renin-angiotensin-
aldosterone system, and endothelial dysfunction [63,
64]. The major pathways involved in the progression of
inflammation are oxidative stress, lipo-toxicity, and fibro-
sis leading to glomerular sclerosis, tubular atrophy, and
interstitial fibrosis [65, 66]. The progression of kidney
lesions of the vascular or glomerular compartment gives
rise to inflammation with progressive reduction of the
glomerular filtration surface and loss of nephrons [67].

The finding also showed hypertension with diabetic
comorbidity had a risk of about three times develop-
ing CKD. Similarly, studies showed hypertension and
diabetic comorbidity had a synergetic effect on the pro-
gression of CKD [68]. Type II diabetes and hypertension
together account for more than 75% of ESRD [69]. Dia-
betes mellitus and hypertension have synergistic effects
to promote kidney dysfunction, albuminuria, oxidative
stress, and glomerular injury [70, 71]. Similarly, stud-
ies revealed the joint effect of hypertension and diabetes
was significantly larger than the sum of their indepen-
dent impact on CK [72]. This may be due to activation of
the renin—angiotensin—aldosterone system, mechanical
stretch, oxidative stress, endoplasmic reticulum stress,
mitochondrial dysfunction, and apoptosis contributing to
diabetic-hypertensive nephropathy. Otherwise, the other
study demonstrated no synergic or multiplicative and no
additive interaction effect between diabetes and hyper-
tension on the development of CKD [73, 74].

In this meta-analysis, the overweight leads are around
three times more likely to develop CKD compared to
the normal weight. Similar studies showed that obesity
(BMI>30) among men and morbid obesity (BMI>35)
among women at any time during their lifetime was
linked to three- to four-fold risk increases [75, 76].
Increases in the rates of CKD have paralleled increases in
overweight and obesity [77, 78]. High body fat increases
inflammatory cytokine production. This activates the
renin-angiotensin-aldosterone system and enhances the
risk of chronic kidney disease [79]. This is explained by
physical compression of the kidneys by fat in and around
the kidneys; obesity causes vasoconstriction and salt and
water retention, activation of sympathetic nervous sys-
tem activity, inflammation, hemodynamic abnormalities,
metabolic disorders, and change in hormone synthesis.

This study also showed that people with dyslipidemia
have a high risk of developing CKD. Lipid abnormali-
ties have been associated with the development and pro-
gression of kidney disease [80, 81]. Likewise, increased
triglycerides and total cholesterol are independently
associated with an increased likelihood of deterioration
of the estimated glomerular filtration rate and develop-
ment of chronic kidney disease [82]. This may be due to
cholesterol plaque, which can also clog the renal arteries
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and cut off blood flow to the kidneys and damage glo-
merular podocytes, resulting in loss of kidney function.
This meta-analysis study also revealed that increased
proteinuria is the other risk of developing CKD. Similarly,
evidence shows proteinuria is a powerful and indepen-
dent risk factor for incidents of kidney disease [83, 84].
Other studies explained that proteinuria is identified as
an important marker and risk factor for the progression
of CKD, even though the mechanism of action in the
progress of CKD is still unclear; mesangial toxicity and
inflammatory cytokines are some of the proposed mech-
anisms [85-87]. Another study also revealed consistent
experimental evidence that supports the crucial role of
proteinuria in accelerating kidney disease progression
to end-stage kidney failure through multiple pathways,
including induction of tubular chemokine expression
and complement activation leading to inflammatory cell
infiltration in the interstitial and sustained fibro-genesis
[88, 89]. Untreated proteinuria is strongly associated with
progressive damage to kidney function and kidney failure
[90, 91]. Proteinuria is both a biomarker of chronic kid-
ney disease (CKD) and also a driver of CKD progression
[87, 89, 91-93]. Proteinuria accelerate kidney disease
progression to end-stage renal failure through multiple
pathways, including induction of tubular chemokine
expression and complement activation, toxic effect on
renal tissue, inflammatory cell infiltration, and sustained
fibrogenesis.

Conclusion and recommendation

Hypertension is one of the major causes of chronic kid-
ney disease. Most patients living with hypertension
develop CKD over time in sub-Saharan Africa. The high-
est prevalence of CKD among hypertension was observed
in West Africa and Middle Africa. Age, blood pressure,
comorbidity with diabetes mellitus, overweight, and pro-
teinuria were significantly associated with developing
CKD among hypertension patients. It is recommended
that further study be done for researchers to determine
all aspects of the burden of CKD in hypertensive patients,
and recommendations be provided for policymakers, dif-
ferent task holders, and the Ministry of Health to orga-
nize community-based mass screening for hypertension,
prepare guidelines, and supply treatment adequately, and
recommendations for healthcare providers to link hyper-
tensive patients to NCD centers, consider urine analysis
like proteinuria evaluation during follow-up, strictly fol-
low-up with hypertensive patients with comorbidity, and
educate the patient about lifestyle modification such as
weight reduction.

Limitations of the study
This systematic review and meta-analysis have limitations
that include studies that were not equally distributed in
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sub-Saharan Africa, in which there was more than one
study in some countries and no study at all in the major-
ity of countries in this region. In addition, the primary
studies used different diagnostic criteria to diagnose
CKD, which lack uniformity.
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