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Abstract

Background: Hypertension is most common global cause of cardiovascular disease and death in the worldwide. Patients with
target organ damage, particularly chronic kidney disease, are more common because of hypertension. Even though many primary
studies have reported the prevalence of chronic renal disease. Thus, the purpose of this study was to determine the overall
prevalence of chronic kidney disease and predictors among Ethiopian hypertensive patients.

Method: The Preferred Reporting Items for Systematic Reviews and Meta-Analyses checklist was used to select potential studies.
PubMed, scopes, and web of science were searched to identify relevant studies. The estimated pooled prevalence and related
variables of chronic renal disease were determined using STATA 17.0.

Result: Four research totaling 1,675 study participants were included in this meta-analysis. The pooled prevalence of CKD among
hypertensive patients was found to be 21% (95% CI: 18-24). Age > 60 years (OR = 1.73, 95%, CI: 1.02, 2.44), uncontrolled
hypertension (OR = 4.64, 95%, CI: 1.83, 7.44), duration of hypertension >=10 years (OR = 6.05; 95% CI 3.40-8.70) and having
co-morbid diseases (OR = 4.24; 95% CI: 1.46-7.03) were significantly associated with CKD.

Conclusion: - This study showed that the prevalence of chronic kidney disease remains high among hypertensive patients in
Ethiopia. This study found that Age > 60 years, uncontrolled hypertension, duration of hypertension >=10 years and having
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diabetes diseases were associated with chronic kidney disease among hypertensive patients. Therefore, situation-based

interventions and preventive strategies should be developed.
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Acronym and Abbreviation

CKD: Chronic Kidney Disease

ESKD: End Stage Chronic Kidney Disease
ESRD: End Stage Renal Disease

eGFR: estimated Glomerular Filtration Rate
NCD: Non-Communicable Disease

1. Introduction

Chronic kidney disease (CKD) A progressive loss of kidney
function that affects the kidneys' capacity to handle waste and
other vital functions, as well as renal impairment or low glomerular
filtration rate, GFR <60 mL/min per 1.73m2) greater than 3 months
[1-3]. KDIGO definition: AKI, or GFR <60 ml/min per 1.73 m2,
or markers of kidney damage for <3 mo, or decrease in GFR by
>35% or increase in serum creatinine by >50% for <3 months [4].

The normal GFR is 125 mL/min/1.73 m2 , and there are five stages
of CKD: Stage 1 if GFR > 90 mL/min/1.73 m2 (harm with regular
or heightened GFR), Stage 2 if GFR = 60 — 89 mL/min/1.73 m2
(mild decrease in GFR), Stage 3 if GFR = 30 — 59 mL/min/1.73
m?2 (moderate decrease in GFR), Stage 4 if GFR = 15 — 29 mL/
min/1.73 m2 (severe decrease in GFR), and Stage 5 if GFR < 15
mL/min/1.73 m2 (end-stage renal disease) [3,5]. End stage renal
diseases (ESRD) is irreversible and fatal, unless treated by dialysis
or kidney transplant [6].

Over 800 million people, or more than 10% of the global
population, suffer from chronic kidney disease, a degenerative
illness. adults with diabetes mellitus, hypertension, women,
older adults, and members of racial minorities are more likely to
have chronic kidney disease. e, or more than 10% of the global
population, suffer from chronic kidney disease, a degenerative
illness. adults with diabetes mellitus, hypertension, women, older
adults, and members of racial minorities are more likely to have
chronic kidney disease [7].

Globally 850 million individuals live with the chronic kidney
disease with all-age prevalence of 29.3% [8,9]. According to a
prior worldwide comprehensive review and meta-analysis, 27%
of patients with type 2 diabetes had chronic renal disease. The
prevalence of chronic kidney disease differs across countries,
with the maximum in the USA and the lowest in the United Arab
Emirates [10].

African Americans are more likely than Hispanics or Caucasians
to have chronic kidney disease (CKD), or kidney failure brought
on by hypertension, according to data from the United States Renal
Data System (USRDS) [11].

Research indicates that a variety of risk factors contribute to chronic
kidney disease (CKD), even if the exact origin of the disease is
still unknown such as obesity [12-15]. Old age, hypertension,

NOS: Newcastle—Ottawa scale

PRISMA: Preferred Reporting Items for Systematic reviews and
Meta-analyses

SDG: Sustainable Development Goal

USRDS: United States Renal Data System

diabetes mellitus [9,13-17]. male gender, family history of kidney
disease, HIV infection, electrolyte and acid-base disturbances
[13,15,18,19]. Low-income occupation, use of traditional
medication, and low hemoglobin, Stroke [15,20]. Diseases of the
peripheral vessels, gout, anxiety and depression as well as declines
in patients' quality of life and a noticeable rise in medical expenses
[21-25]. Patients with CKD may eventually progress to end-stage
kidney disease (ESKD), which is associated with a high burden of
disease and significant costs of treatment [26].

The pathophysiological states of chronic kidney disease and
hypertension are strongly related; persistent hypertension can
worsen kidney function, and progressive renal decline can inversely
worsen blood pressure (BP) regulation. There is a negative and
cyclical relationship between CKD and HTN [27].

Growing public health concerns are related to the potential for
non-communicable disease (NCD) such as chronic kidney disease
(CKD), which are mostly caused by higher rates of obesity,
smoking, and hypertension. For those residing in poor nations, it is
becoming a serious problem [28,29]. Hypertension is considered
as the major contributing determinants for CKD [25,30].

1.1. Rational and Objective of the Study

Ethiopia was signed to achieve sustainable development goal
(SDG) from 2016 to 2030 and to reduce by one third premature
death from non-communicable diseases [25]. Although chronic
kidney disease is a prevalent, progressive, and treatable condition,
most individuals worldwide lack access to or cannot afford the
therapies. Determining the impact of hypertension in chronic
kidney disease (CKD) in Ethiopia is crucial, given the severe
limitations on treatment access and the exceedingly poor outcomes
associated with chronic kidney failure and CKD, respectively. As
a result, the goal of this study is to evaluate the pooled prevalence
and related variables of chronic kidney disease (CKD) thoroughly
and methodically from studies that identified hypertension as the
primary cause of the disease.

2. Methods and Materials

2.1. Data Source and Search Strategy

The Preferred Reporting Items Standards for Systematic Reviews
and Meta-analyses (PRISMA) declaration was followed in the
conduct of this systematic review and meta-analysis [31]. We
registered the protocol in PROSPERO (CRD 42023495007.
We searched articles regardless of the year of publication, from
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PubMed, Scopus, and the web of Science to identify published
reports of kidney disease among hypertensive patients in Ethiopia
up to January 20, 2024.

Moreover, the reference lists of every article that was retrieved
were examined to find more pertinent studies and reduce
publication bias as much as feasible. Only free articles, full texts,
human studies, and all language publications were included in
the search parameters. The software Endnote X 6.1 reference
manager was utilized to do a search, gather, arrange, and eliminate
duplicate articles. During the search, we used Boolean operators
such as “AND” and “OR” which were used to combine search
terms: prevalence OR magnitude OR epidemiology OR incidence
AND chronic kidney disease OR chronic kidney failure OR
renal impairment OR end-stage kidney/renal disease OR renal
insufficiency AND hypertensive patients OR essential hypertension
OR uncontrolled hypertension and associated factors OR risk
factors OR determinants OR predictors AND Ethiopia (Table 1).

2.2. Study Selection and Eligibility Criteria

2.2.1. Inclusion Criteria for this Study Were as Follows
Studies that did not meet the following criteria were eliminated:
(1) they were not fully available; (2) they had a low-quality
score according to the specified criteria; (3) case series, letters,
comments, and editorials; and/or (4) they did not measure the
intended outcome (chronic renal disease).

Study Selection: Following the search, all identified citations were
uploaded into EndNote version 6.1, and duplicates were removed.
Two reviewers (KSY and EKB) examined titles and abstracts to
see whether they met the review's inclusion requirements. Two
reviewers thoroughly evaluated the complete text of the chosen
citations in relation to the inclusion criteria (GL and EG). The
systematic review documented and reported the reasons behind the
exclusion of full-text articles that did not fit the inclusion criteria.
At every stage of the study selection process, conflicts among the
reviewers were settled through discussion.

2.3. Data Extraction and Quality Assessment

Extraction of data and evaluation of quality when there was a
disagreement, GL and GE came to a consensus. KSY and AY
extracted the data independently and in duplicate. The first author's
name, the study area and region, the study design, the total sample
size, the sample size of study participants with hypertension,
the study participants' starting age, the eGFR equation used for
assessment, the number and prevalence of participants with CKD
with its 95% confidence interval (CI), and associated factors were
all taken from a subset of the studies. The third author (EKB)
double-checked both tables to make sure there was consistency
once the data was extracted.

Throughout the data extraction process, disagreements were
resolved by consensus among the group. The Newcastle-Ottawa
scale was used to assess the methodological quality of each
included study (NOS) [32]. Representativeness, response rate,

outcome assessment methodology, subject comparability, and
suitability of the statistical test employed for data analysis are all
evaluated on this tool. Studies that scored at least five out of 10
in three of the ten modified NOS components for observational
studies were included in the analysis [33]. Furthermore, quality
assurance checks were performed by two authors (YAA and WSS).
All authors contributed their opinions to the collective resolution
of any disputes pertaining to each article, with a consensus being
reached at the end (supplementary file 1).

2.4. Assessment of Risk of Bias in Included Studies: All of the
included studies underwent a risk of bias evaluation, which was
created by Hoy et al. (38) to evaluate the internal and external
validity of nonrandomized studies in meta-analyses. Studies were
categorized as "high risk of bias" (total score <4), "moderate risk
of bias" (total score between 5 and 7), or "low risk of bias" (total
score between 8 and 10) based on the Hoy score, which is expressed
as an out of ten (supplementary file 2). Two writers assessed the
studies included in the analysis for potential bias.

2.5. Heterogeneity and Publication Bias: Cochran’s Q and the
12 statistics were employed to investigate heterogeneity between
studies which estimates the percentage of total variation across
studies due to true between-study differences rather than chance,
with I2 values of 25, 50, and 75% denoting, respectively, moderate,
medium, and great heterogeneity [34]. We explored sources of
heterogeneity through subgroup analysis and Meta regression
analysis. Sensitivity analysis was also carried out to determine how
each study affected the prevalence overall. By objectively applying
Egger's test and visually examining funnel plots, publication bias
was evaluated [35].

2.6. Statistical Analysis: We used the Der Simonian—Laird
random-effects models to generate the pooled prevalence of CKD
due to the anticipation of substantial variations in CKD prevalence
estimates across the included studies. After important information
was extracted on Microsoft excel from each original study, the
data were exported to STATA for windows version 17 for analysis.
The burden of CKD with 95% confidence interval and OR of the
association between CKD among patients with hypertensive and
its determinants were presented in the form of a forest plot. All the
results are reported using PRISMA checklist (Table1).

3. Result

A total of 198 published articles were identified from PubMed,
scopes and web of science. Of the total identified studies, 69
duplicates papers were removed, and 114 records were excluded
by reviewing titles and abstracts. The full text of the remaining 15
studies was assessed and screened for eligibility. Accordingly, 9
studies were excluded based on pre-determined eligibility criteria.
Finally, 4 articles fulfilled the eligibility criteria were included in
the final analysis. The Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) flow diagram was used to
give the summary of the systematic review (Figure 1).
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Records identified through searching

Identification data bases (n=198)

69 Studies excluded due to
duplication.

Screening Records screened
(n=129)
114 Records excluded by
— their title and abstract.
Eligibility Full text articles assessed
for eligibility (n=15)
9 Full text articles excluded, with reasons.
outcome of interest not reported.
Included Studies in the Meta analysis

n=4

Figure 1: Flow Diagram of the Studies Included in the Meta-Analysis

3.1. Baseline Characteristics of the Studies and Study
Participants: Of the 4 included studies, all were published
articles. A total of 1,675 study participants with hypertension were
included in the review. The subjects who participated in the studies
were males and females aged >18 years. Regarding study design,
all the studies were cross- sectional studies and institutional based
assessment. The number of study participants per study ranged
from 208 to 581 [36,37]. The prevalence of CKD in patients with
hypertension was obtained from various regions in Ethiopia; one

study from Amhara region, 2 studies from Oromia region and 1
study from Tigrai region [36-39]. With regard to the sampling
technique, Two studies used systematic random sampling, one study
used simple random sampling, one study Consecutive sampling
technique [36-39]. The quality score of the included studies was
assessed based on the Newcastle—Ottawa quality score. Among the
included studies, the prevalence of chronic kidney disease among
hypertensive patients ranges from 17.6% to 26% (Table 1) [36,37].

Author Publication | Region Study Study Sampling Diagnostic Sample Response | Prevalence Quality
Year area design technique criteria size rate (%) | (%) of CKD | assessment
95% CI) based on
NOS
Bahrey D | 2019 Tigrai Tigray Cross- Consecutive | Cockceroft- 578 100 22.1(18.5-25) | 8
et al.[39] teaching sectional sampling gault
hospitals technique Equation
Ewnetu H. | 2022 Oromia Ambo Cross- Simple CKD-EPI 308 100 20.5(16-25)
et al.[38] Town sectional random equation 6
Public sampling
Hospitals Technique
Hunegnaw | 2020 Ambhara Northwest | Cross- Systematic Cockcroft— 581 100 17.6(14.7— 9
A.etal. Ambhara sectional random Gault 20.8)
[37] Referral sampling
Hospitals technique
Kumela G. | 2019 Oromia Jimma Cross- Systematic CKD-EPI 208 100 26(20.3-31.8) | 7
et al. [36] University | sectional | random equation
Medical sampling
Center technique

Table 1: Baseline Characteristics of the Included Studies in Meta-Analysis
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3.2. Pooled Prevalence of Chronic Kidney Disease Among
Patients with Hypertension in Ethiopia

Overall, the pooled prevalence of CKD among patients with
hypertension in Ethiopia was 21% (95% CI: 18-24, 12 = 59.45%,
p < 0.001)) (Figure 2). Two studies reported the prevalence with

the Cockcroft-Gault [37,39].. Two studies used the CKD-EPI
equation [36,38]. Meta-regression was computed to see underlying
sources of heterogeneity using sample size and year of publication,
but none of them showed a statistically significant presence of
heterogeneity (Table 2).

Prevalence Weight
Author Year of publication with 95% CI (%)
;
Bahrey D et al., 2019 ——— 0.220.19, 0.25] 29.04
Ewnetu H. et al, 2022 + 0.20[0.16, 0.25] 23.13
Hunegnaw A. et al, 2020 —— 0.18[0.15, 0.21] 30.67
Kumela G. et al, 2019 : ] 0.26 [ 0.20, 0.32] 17.16
|
Overall 1= 59.45%, P<0.001 —~— 0.21[0.18, 0.24] 100

Note: weights are from random effects
analysis

0.1500 0.2000 0.2500 0.3000

Random-effects REML model

Figure 2: Forest Plot Showing the Pooled Prevalence of Chronic Kidney Disease Among Hypertensive Patients in Ethiopia, 2024

Variables Coefficients Std. error p-value (95% conf. interval)
Publication year -0.0182647 0.0113272 0.107 -0.0404657 0.0039363
Sample size -0.0001656 0.0000854 0.053 -0.000333  1.86e-06

Table 2: Meta-Regression Analysis for the Included Studies to Identify the Source(S) of Heterogeneity

3.3. Publication Bias

As shown in Figure 3, the visual inspection of the funnel plot
showed that there was no publication bias among the included
studies, as illustrated by the symmetrical distribution of the funnel

plot, when burden of CKD was evaluated. Likewise, the result of
Egger’s test was not statistically significant for the presence of
publication bias (P = 0.100) (Figure 3).

Funnel plot

Standard error
(]

02
!

T T
15 2

T T
25 3

Effect size

Pseudo 95% CI

® Studies

Estimated 6,

Figure 3: Forest Plot Showing Publication Bias Among Studies, 2024

3.4. Determinants of Chronic Kidney Disease Among Patients
with Hypertension in Ethiopia

Based on this meta-analysis, chronic kidney disease among
hypertensive patients in the Ethiopian context was associated
with uncontrolled hypertension, age > 60 years, duration of
hypertension >=10 years and having co-morbid diseases were

factors significantly associated with the presence chronic kidney
disease among hypertensive patients.

3.4.1. Age and Chronic Kidney Disease
To see the effect of age on CKD among hypertensive patients,
two studies were included in meta-analysis [38,39]. In the present
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analysis, the pooled effect of two studies showed that age > 60
years was statistically associated with CKD in patients with
hypertension (OR = 1.73, 95%, CI: 1.02, 2.44). The heterogeneity

test (I>=74.77%) showed significant evidence of variation across
studies (Figure 4).

Weight
Author, publication years OR 95% ClI (%)
|
Bahrey D et al., 2019 —— 1.43[1.17, 1.69] 59.40
Ewnetu H. et al, 2022 | 2.17[1.49, 2.85] 40.60
Overall — 1.73[1.02, 2.44] 100
Heterogeneity: I” = 74.77%, P=0.05 i
|
|
i
r T ! T T 1
1 15 2 2.5 3

Note: weights are from random effects analysis

Figure 4: Forest Plot for Pooled Effect of Age >= 60 Years on Chronic Kidney Disease Among Hypertensive Patients in Ethiopia, 2024

3.4.2. Dyslipidemia and Chronic Kidney Disease

To see the effect of dyslipidemia on CKD among hypertensive

patients, two studies were included in meta-analysis [37,39]. The

Author, publication years

pooled result showed that, there was not a statistically significant
association between dyslipidemia and CKD among hypertensive
patients in Ethiopia (OR (8.57, 95%, CI: -1.57, 18.72) (Figure 5).

Weight

OR 95% Cl (%)

Bahrey D et al., 2019
Hunegnaw A. et al, 2020

Overall
Heterogeneity: Iz 99.67%, P=00

M 13.75[12.88, 14.62] 49.98
3.40[ 2.64, 4.16] 50.02

57[-1.57,18.72] 100

Note: weights are from random effects analysis

Figure 5: Forest Plot for Pooled Effect of Dyslipdmia on Chronic Kidney Disease Among Hypertensive Patients in Ethiopia, 2024

3.4.3. Uncontrolled Hypertension and Chronic Kidney Disease
To observe the pooled effect of uncontrolled hypertension on
CKD, four studies were selected in the final meta-analysis [36-39].
All of 4 studies showed the presence of a statistically significant
association between uncontrolled hypertension on CKD. In the
present study, high heterogeneity was observed (I>= 97.94%,

p-value < 0.001), a random-effects model was used to report the
effect of uncontrolled hypertension on CKD. The pooled effect
showed that the odds of developing CKD were 4.64 times more
likely among patients with uncontrolled hypertension than their
counter parts (OR = 4.64, 95%, CI: 1.83, 7.44) (Figure 6).

Weight
Author, publication years OR 95% Cl (%)
Bahrey D et al., 2019 + 4.43[3.24, 562] 24.50
Ewnetu H. et al, 2022 —— i 3.20[2.35, 4.05] 25.04
Hunegnaw A. et al, 2020 | M- 865[8.06, 9.24] 2533
Kumela G. et al, 2019 - i 2.22[1.45, 2.99] 25.14
|
Overall e 4.64[1.83, 7.44] 100
Heterogeneity: 12 = 97.94%, P<0.001 i
I
I
|
|
T T . T T 1
2 4 6 8 10

Note: weights are from random effects analysis

Figure 6: Forest Plot for Pooled Effects of Uncontrolled Hypertension on CKD Among Patients with Hypertension in Ethiopia, 2024
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3.4.4. Duration of Hypertension and Chronic Kidney Disease

Three studies were identified to see the effect of duration of
patients stayed with hypertension on the occurrence of CKD [36-
38]. The pooled finding indicates that, the duration of the patients
stayed with hypertension were significantly associated with the

development of CKD among hypertensive patients. Patients
with duration of hypertension >10 years were 6.05 times more
likely to develop CKD as compared to patients with duration of
hypertension (AOR = 6.05; 95% CI 3.40-8.70) (Figure 7).

Weight

Author, publication year ‘ OR 95% CI (%)
Ewnetu H. et al, 2022 —— i 4.89[3.96, 5.82] 33.73
Hunegnaw A. et al, 2020 | —J——8.81[7.54, 10.08] 32.55
Kumela G. et al, 2019 —— i 455[3.62, 5.48] 33.72
Overall ‘ 6.05[3.40, 8.70] 100
Heterogeneity: 1 94_94%2, P <0.001 i

l

|
Weights are from random effects analysis i

4 6 8 10

Figure 7: Forest Plot for Pooled Effects of Long Duration of Hypertension on CKD Among Patients Hypertensive in Ethiopia, 2024

3.4.5. Diabetes and Chronic Kidney Diseases
The pooled effects of three studies indicated that those patients
who had diabetes diseases were 4.24 times more likely to develop

CKD than patients who had no diabetes diseases (OR = 4.24; 95%
CIL: 1.46-7.03) (Figure 8) [36,37,39].

Weight
Author, publication year | OR 95% ClI (%)
Bahrey D et al., 2019 - i 2.13[1.44, 2.82] 33.77
Hunegnaw A. et al, 2020 i + 7.00[5.84, 8.16] 32.56
Kumela G. et al, 2019 1% 3.70[2.96, 4.44] 33.67
Overall ¢ 4.24[1.46, 7.03] 100
Heterogeneity: I’= 97.03%, P<0.001 i
|
Note: weights are from random effects |

analysis 2

4 6 8

Figure 8: Forest Plot for Pooled Effects of Diabetes Diseases on CKD Among Hypertensive Patients in Ethiopia, 2024

4. Discussion

Hypertension is a major global cause of morbidity and mortality
and is associated with target organ damage, including CKD due
to low awareness, poor treatment, and low control of high BP,
especially in African countries [40,41]. However, there is a dearth
of relevant data illustrating the prevalence and contributing factors
of chronic kidney disease (CKD) among hypertensive individuals
in Ethiopia.

Chronic kidney disease is associated with several consequences,
including anemia, bone and mineral disorders, electrolyte
imbalance, acid-base abnormalities, sexual dysfunction,
hypertension, cardiovascular diseases [9]. Renal anemia, issues
with bone metabolism, and electrolyte imbalances are some of

the systemic consequences of end-stage renal disease (ESRD),
which is caused by diabetic kidney disease and lowers quality
of life. People with diabetes with chronic kidney disease usually
receive comprehensive therapy for hyperglycemia, hypertension,
dyslipidemia, and healthy lifestyle choices [42,43].

The pooled prevalence of CKD among hypertension patients in
Ethiopia was 21% (95% CI: 18-24) in this systematic review and
meta-analysis, with notable variation among the studies. The result
is relatively low when compared to the systematic review and meta-
analysis on global burden of CKD among hypertensive patients
(34.97%) [6]. This differences could be caused by variations in
the sample size, demographics, diabetes, chronic kidney failure
classification, and clinical features [44].
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Another analysis of systematic review on the burden of CKD
among hypertensive patients in Africa found that the pooled
prevalence was 17.8%, which was in line with the result of the
present systematic review and meta-analysis [40].

The present study revealed that age > 60 years’ leads to a two times
greater likelihood of developing CKD than age < 60 years among
hypertensive patients. This finding is supported by previous study
conducted in Nigeria [15]. This might be due to the nature as the
age increase, the function of the kidney decreases. In order to
address the growing problem of chronic kidney disease, our results
advise physicians to improve hypertension treatment programs.
Additionally, screening in this highly focused demographic may
help identify the people who would most benefit from changing
lifestyle changes associated with the development of diabetic
chronic kidney disease (CKD), especially in its early stages.

The present study showed that uncontrolled hypertension was a
strong predictor of CKD in patients with hypertension. That is
patients who had not control their hypertension 4.65 times more
likely to develop CKD than their counter parts. The result is
consistent with previous systematic reviews and meta-analyses
study on progression of chronic kidney disease: the role of blood
pressure control, proteinuria, and angiotensin-converting enzyme
inhibition: a patient-level meta-analysis that deals uncontrolled
hypertension is associated with a higher risk for kidney disease
progression [45]. Evidence also supports that early treatment of
hypertension is important in preventing cardiovascular disease and
the progression of hypertensive renal disease and the benefit of
tight blood pressure control is very crucial issue to prevent CKD.
In addition, another meta-analysis study reported that hypertensive
patients may benefit more from intensive BP-lowering strategies
to provide protection against kidney failure events in patients with
hypertension [46].

This study found that among adult hypertensive patients, a longer
duration of hypertension was linked to a higher risk of developing
chronic kidney disease. Specifically, patients with hypertension
duration of > 10 years had a nearly six-fold higherrisk of developing
chronic kidney disease compared to those with a shorter duration.
This might be due to Alternatively put, the kidney's nephrons
are supplied with a dense network of blood vessels, and the high
volume of blood flow through them can cause arteries surrounding
the kidney to narrow, weaken, or harden over time. Patients with
increased diastolic can also cause filtration to be damaged, and
persistently high blood pressure predisposes hypertensive patients
torenal vascular nephropathy, which gradually degrades glomerular
filtration rate and gives enough time for the development of other
renal diseases. The renal tissue cannot receive enough blood flow
from these damaged arteries [47].

According to this study, patients with adult hypertension patients
who also had diabetes or heart failure (CHF) were four times more
likely to develop chronic kidney disease than those without these
co-occurring conditions. This might be due to diabetes: the sugar
stays in the bloodstream rather than entering the cells if the patient

generates little or no insulin, or if the body is unable to use the
insulin. Elevated blood sugar levels cause small blood vessels
across the body, including the kidney's filter, to worsen over time.
More kidney damage results in more fluid and waste being retained
in the bloodstream rather than being eliminated, and cardiac output
in patients with heart issues may be low in the glomerular filtration
membrane [48].

This systematic review and meta-analysis is the first study in the
country and nationwide because we incorporate determinants
of CKD among hypertensive patients since other studies didn’t
incorporate determinants of CKD.

4.1. Limitation of the Study

This study is not without limitations, despite the fact that the
review will be crucial in helping to provide recent evidence in
Ethiopia. First, there were not enough research conducted in the
setting, which made it impossible to perform subgroup analysis by
region because no data from every region of the nation could be
located. Second, this study's data was highly varied in character.

4.2. Implication of the Study

Future scholars will use this study as a reference. The results of
this study have consequences for clinical work. When possible
and inexpensive, estimating the burden of chronic kidney disease
(CKD) among hypertension patients should probably be the
first step toward renal disease prevention. Preventive programs
should include advice on how to raise patients' and healthcare
providers' awareness of CKD and encourage healthy lifestyle
choices. Additionally, it offers data regarding the prevalence and
consequences of chronic kidney failure on public health in the
county, which may be taken into consideration during standard
clinical patient care. Additionally, knowing the risk factors may
aid medical practitioners in managing hypertension patients with
chronic kidney disease (CKD) during clinical treatment.

5. Conclusion

The current systematic review and meta-analysis revealed that the
prevalence of CKD remains high among hypertensive patients in
Ethiopia based on the 4 research-based papers included in this
study. Although, this study assessed risk factor associated with
CKD based on the pooled analysis of the adjusted odds ratio of
studies. Risk factors like uncontrolled hypertension, age > 60 years,
duration of hypertension >=10 years and having diabets diseases
were factors significantly associated with the presence of chronic
kidney disease among hypertensive patients. The findings provide
a scientific basis for a further understanding of the risk factors
of CKD in patients with hypertension and serve as a baseline for
preventive strategies. To address CKD concerns in hypertensive
populations, this review recommends certain preventive
measures, such as strict blood pressure management, routine CKD
screening, and patient education initiatives. Therefore, situation-
based interventions and context-specific preventive strategies
like supportive public health policies that emphasize access to
early detection services, cost-effective treatment options, and
public awareness campaigns should be developed to reduce the

Hypertens OA, 2025

Volume 1 | Issue 1| 8



prevalence and risk factors of CKD among hypertensive patients.
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