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Abstract

Introduction: Arterial hypertension is a risk factor for chronic kidney disease (CKD). The aim was to study
hypertension in stage 3-5 chronic kidney disease patients in the nephrology department of the departmental
teaching hospital of Borgou and Alibori ( CHUD-B/A) in 2024.

Patients and Methods: This was a cohort study with prospective data collection of patients with CKD stages
3-5 admitted to the nephrology department of CHUD-B/A from 1 January 2021 to 30 September 2023. Follow-
up was 12 months. Sampling was exhaustive. CKD was selected according to the KDIGO 2012 criteria.
Hypertension and its evolution were retained according to the KDIGO 2021 criteria.

Results: A total of 146 patients were included. The mean age was 50.45 + 14.03 years. Of the 146 patients,
106 had hypertension, a rate of 72.6%. Systolo-diastolic hypertension was 75.5% and grade 1 hypertension
38.6%. Chronic vascular nephropathy was 72.6%. Antihypertensive treatment consisted of calcium channel
blockers (77.3%), diuretics (57.5%) and conversion enzyme inhibitors (50.9%). The blood pressure objective
was achieved in half of the patients after twelve months.

Conclusion: Hypertension is common in patients with CKD stages 3-5. Management enabled blood pressure
to be controlled after three months.
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aged 18-74 years between 2014 and 2016 [5]. In sub-
Saharan Africa, the prevalence of advanced CKD
varied from 2% to 14% in 2017 [6]. A 2019 study in

1. Introduction
Chronic kidney disease (CKD) has become one of the

leading causes of death in the 21st century, affecting
approximately 843.6 million people worldwide in
2017 [1]. Its prevalence has increased in recent years
[2], with one in ten adults globally affected [3]. In 2015,
more than 353 million people, or 5% of the global
population, suffered from advanced CKD, with 1.2
million deaths reported [4]. In France, the prevalence
of end-stage renal disease without renal replacement
therapy ranged from 1.5% to 2.5% among adults

Parakou, Benin, conducted in the internal medicine
department of the Departmental University Hospital
of Borgou, reported a 15.57% prevalence of advanced
CKD, which was associated with hypertension [7].

Like CKD, arterial hypertension (AH) is a major
global public health challenge due to its prevalence and
complications. It affects one in four adults worldwide,
and its prevalence increases with age [8]. [t remains the
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leading cause of cardiovascular mortality worldwide
[9]. In 2021, an estimated 1.28 billion people aged 30
to 79 had hypertension, with two-thirds living in low-
and middle-income countries [10]. According to the
American Heart Association, 46% of American adults
have elevated blood pressure [11]. In France, between
2014 and 2016, hypertension prevalence among adults
aged 18 to 74 years was 30.6%, higher in men than in
women (36.5% vs. 25.2%) [13]. In Morocco, a study
showed a 30% prevalence rate [ 14]. Houehanou et al.
[15] reported hypertension prevalence rates between
16% and 40% among adults aged 18 and over in sub-
Saharan Africa, exceeding 60% in people aged 65 and
older in some studies. Benin is not spared from the
heavy burden of hypertension.

According to the 2015 national survey on risk factors
for non-communicable diseases (NCDs) using WHO'’s
STEPS methodology, the prevalence of hypertension
in Benin was estimated at 25.9% [16] and 43.9% in
Parakou in 2016 according to Codjo et al. [17].

Hypertension is a risk factor for advanced CKD, and
conversely, its incidence increases as kidney function
declines [18]. There is a well-established relationship
between hypertension and CKD, which calls for
further research. In Benin, few studies have examined
hypertension in patients with advanced-stage CKD.
Given this context, the objective of this study was to
investigate hypertension in patients with stage 3—5
CKD in the nephrology department of the Borgou
and Alibori Departmental Teaching Hospital (CHUD-
B/A) in 2024.

2. Methods

This was a longitudinal follow-up study with
prospective data collection involving patients
diagnosed with stage 3, 4, or 5 chronic kidney disease
(CKD), admitted to the Nephrology Department
of CHUD-B/A starting from January 1, 2021. Data
collection spanned a 36-month period, from January
1,2021, to December 31, 2023. Each patient was seen
at least once a month and monitored for a minimum
of 12 months.

The study population included all patients
with stage 3—5 CKD who were followed in the
nephrology unit during the study period. Included
were patients diagnosed with CKD stage 3, 4, or
5 between January 1, 2021, and December 31,
2023, who had given their free and informed consent.
Patients undergoing renal replacement therapy were
not included. Also excluded were individuals who

had not completed the necessary assessments or were
lost to follow-up or inconsistently monitored.

A non-probabilistic sampling method was used,
including all eligible patients who presented for
consultation during the study period.

2.1 Main Outcomes

The primary variables of interest were the presence
and progression of hypertension in patients with stage
3-5 CKD.

o Hypertension was defined as a persistent elevation
of'blood pressure (BP) >140 mmHg systolic (SBP)
and/or >90 mmHg diastolic (DBP) [19].

e Poor hypertension control was defined, according
to the 2021 KDIGO guidelines [20], as SBP >120
mmHg despite antihypertensive treatment.

e CKD was classified according to the 2012 KDIGO
criteria [21].
o CKD staging was as follows:

o Stage 3A: estimated glomerular filtration rate
(eGFR) between 45-60 ml/min/1.73 m?;

o Stage 3B: eGFR between 30—45 ml/min/1.73

m?;
o Stage 4: eGFR between 15-30 ml/min/1.73
m?;
o Stage 5 (renal failure): eGFR <15 ml/
min/1.73 m?.
Additional  independent  variables  included

sociodemographic data, lifestyle factors, clinical
and paraclinical features, therapeutic regimens, and
outcomes.

2.2 Data Collection

Data were collected using a pre-established and pre-
tested questionnaire and case report form. Quality
control of the data collection sheets was performed
continuously throughout the study period.

During each consultation, a structured face-to-
face interview was conducted with each patient,
supplemented by direct clinical observation,
anthropometric measurements, and review of medical
records. Data were gathered via a semi-structured
questionnaire designed on the KoBoToolbox server
using the KoboCollect application (Version 1.30.1).

Blood pressure was measured on admission using a
SPENGLER® electronic sphygmomanometer after
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the patient had been lying supine for at least five
minutes. Two to three measurements were taken at
three-minute intervals, alternating between arms.
The highest values were recorded. The eGFR was
calculated using the Modification of Diet in Renal
Disease (MDRD) formula.

2.3 Data Analysis

The questionnaire was created on the KoBoToolbox
platform and digitalized for mobile data collection
using KoboCollect Version 1.30.1. Data were exported
from the server in Excel format for analysis using
Epilnfo version 7.2.3.1 and IBM SPSS Statistics
version 21. Microsoft Word 2016 was used for
manuscript preparation, and Microsoft Excel 2016 for
generating tables and graphs. Descriptive statistics
were used: quantitative variables were expressed
as means with standard deviations, and qualitative
variables as proportions.

2.4 Ethical Considerations
Practice

and Good Clinical

This study was conducted as part of a research project
at the Faculty of Medicine, University of Parakou
(Benin). Ethical principles were strictly adhered to,
ensuring data confidentiality throughout. Informed
consent was obtained from all participants, and
anonymity was preserved.

3. Results
3.1 Participation Rate

Over the course of the study, a total of 307 patients were
seen in the nephrology department. Among these, 160
were diagnosed with advanced chronic kidney disease.
Of this group, 154 patients met the inclusion criteria.
However, six individuals undergoing hemodialysis
were excluded, as well as eight others whose medical
records were incomplete or who were lost to follow-up
or inconsistently monitored. Ultimately, 146 patients
were retained for analysis, resulting in a participation
rate of 94.8%.

3.2 Prevalence of Arterial Hypertension

Among the 146 patients included in the study, 106
were diagnosed with arterial hypertension, yielding a
prevalence of 72.6%. In this subgroup, the average
systolic blood pressure was 161.2 + 38.12 mmHg,
while the average diastolic pressure was 100.3 =+
29.49 mmHg. Systolic values ranged from 120 to 230
mmHg, and diastolic values from 69 to 190 mmHg.

3.3 Clinical Profile of Hypertension
Regarding the type of hypertension, the combined

systolic-diastolic form was the most common,
observed in 75.5% of patients. Isolated systolic
hypertension accounted for 18.9% of cases, while
isolated diastolic hypertension was present in 5.6%
of patients.

When classified by severity, grade 1 hypertension was
the most frequently encountered, affecting 38.7% of
patients. Grades 2 and 3 were found in 34.0% and
27.3% of cases, respectively.

3.4 Characteristics of Advanced Chronic Kidney
Disease

Among hypertensive patients, the distribution across
stages of CKD was as follows: 17.0% were in stage
3, 24.5% in stage 4, and 58.5% in stage 5. From
an anatomo-clinical perspective, chronic vascular
nephropathy was the most frequently identified
etiology, found in just over half of the patients
(50.9%). Chronic glomerular nephropathy was the
second most common (40.6%), followed by chronic
tubulo-interstitial nephropathy (6.7%) and polycystic
kidney disease (1.8%).

3.5 Sociodemographic Profile

The average age of hypertensive patients was 50.45
+ 14.03 years, with ages ranging from 13 to 86 years.
Men were significantly more represented, accounting
for 68.8% of the sample, yielding a male-to-female
ratio of 2.2. In terms of occupation, housewives
were the most represented group (20.7%). From an
economic standpoint, the majority of patients (62.2%)
had a middle-income status, while 37.7% were from
low-income backgrounds.

3.6 Associated Conditions and Lifestyle Factors

A history of hypertension was reported by 83.9%
of patients. Several comorbidities were observed
among the study population: heart failure was present
in 31.1%, diabetes mellitus in 19.8%, hepatitis B
infection and prior stroke each in 3.7%, HIV infection
in 1.8%, and liver cirrhosis in 0.9% of cases.

Concerning lifestyle habits, a large proportion (78.3%)
reported frequent use of traditional herbal remedies.
Additionally, 28.3% engaged in self-medication with
non-steroidal anti-inflammatory drugs or analgesics.
Regular alcohol consumption was noted in 19.8% of
patients, while 17.9% were exposed to tobacco.

3.7 Clinical Features

From a clinical perspective, conjunctival pallor
was observed in 32% of patients, and peripheral
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edema was present in 40.5%. Signs of right-sided
heart failure were reported in 16.9%, while 16.0%
showed signs consistent with left-sided heart failure.
Ascites was noted in 6.8% of cases. Hepatomegaly
and splenomegaly were found in 7.5% and 2.8% of
patients, respectively.

3.8 Paraclinical Findings

Laboratory investigationsrevealed elevated serumurea
in 92.4% of patients and increased creatinine levels
in all cases. Electrolyte disturbances were common,
including hyponatremia in 38.6%, hypokalemia in
19.8%, and hyperkalemia in 7.5%. Hypocalcemia and
hyperphosphatemia were found in 43.3% and 33.9%
of patients, respectively.

Dyslipidemia was also frequent, with total
hypercholesterolemia observed in 16%, elevated HDL
cholesterol in 31.1%, elevated LDL cholesterol in
29.2%, and hypertriglyceridemia in 30.1%. Elevated
transaminase levels were reported in 9.4% (ASAT)
and 8.4% (ALAT) of cases. Anemia was common,
with hemoglobin levels below 10 g/dl in 56.6% of
patients.

Urinalysis revealed trace albuminuria in 11.3% of
patients, moderate albuminuria in 37.7%, severe
in 39.6%, and very severe in 11.3%. Leukocyturia
was present in 33.9%, glucosuria in 7%, and
hemoglobinuria in 3.7%.

Urine sediment analysis showed an average urinary pH
of 6.58 £0.72 and an average specific gravity of 1.020
+0.01. Microscopic examination revealed isomorphic
hematuria in 36.8% of patients, dysmorphic hematuria
in 1.7%, granular casts in 33.3%, bacteriuria in 10.5%,
and transitional epithelial cells in 7%.

Renal ultrasound findings were consistent with
advanced CKD, as 80.1% of patients had small,

hyperechoic kidneys with loss of cortico-medullary
differentiation. The remaining 19.8% had kidneys of
normal size.

Fundoscopic examination identified hypertensive
retinopathy in 59.4% of patients at grade 1, 23.5% at
grade 2, and 16.9% at grade 3.

3.9 Therapeutic Characteristics

All  patients  received  non-pharmacological
recommendations as part of their management plan,
including dietary advice to reduce salt and fat intake,
smoking cessation, and the discontinuation of self-
medication and excessive use of traditional herbal
remedies.

Pharmacologically, antihypertensive treatment was
predominantly based on calcium channel blockers,
which were prescribed in 77.3% of cases. Diuretics
were used in 57.5% of patients, while angiotensin-
converting enzyme inhibitors (ACE inhibitors) were
prescribed in 50.9%.

The majority of patients were managed with
combination therapy. Triple therapy was the most
common, used in 36.7% of hypertensive patients,
followed by dual therapy in 30.1%. Monotherapy
was prescribed in 18.2% of cases. Quadruple and
quintuple therapy were less frequent, used in 13.2%
and 1.8% of patients, respectively.

The most frequent drug combinations included
calcium channel blockers with angiotensin II receptor
blockers (ARBs), calcium channel blockers with ACE
inhibitors, and triple therapy combining diuretics,
ACE inhibitors, and calcium channel blockers. These
combinations were prescribed in 33.3%, 27.2%, and
45.0% of patients, respectively.

Table 1. Distribution of Antihypertensive Treatment According to the Stage of Chronic Kidney Disease

Stage 3A (n=6) | Stage 3B (n=13) Stage 4 (n =25) Stage 5 (n = 62)
Monotherapy 1 (16.6%) 2 (15.3%) 5(20.0%) 11 (17.7%)
Dual therapy 1(16.6%) 6 (46.1%) 10 (40.0%) 15 (24.1%)
Triple therapy 4 (66.6%) 2 (15.3%) 6 (24.0%) 27 (43.5%)
Quadruple therapy 0 (0.0%) 3 (23.0%) 3 (12.0%) 8 (12.9%)
Quintuple therapy 0 (0.0%) 0 (0.0%) 1 (4.0%) 1 (1.6%)

3.10 Outcomes

All 106 hypertensive patients included in the study were
followed for a minimum duration of twelve months.
During this follow-up period, the blood pressure target—
defined as a systolic blood pressure below 120 mmHg—
was achieved in half of the patients.

More specifically, 15 patients (28.3%) reached this target
within the first three months of treatment, 50 patients
(47.2%) by the sixth month, and 53 patients (50.0%)
by the twelfth month of follow-up.

The preferred therapeutic agents in patients who
achieved blood pressure control were those targeting
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the renin-angiotensin-aldosterone system (RAAS),
particularly angiotensin-converting enzyme inhibitors

or angiotensin receptor blockers, which were

prescribed in 90.5% of these cases.
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Figure 1. Distribution of Hypertensive CKD Patients According to the Time to Achieve Blood Pressure Control (N = 53)

4. Discussion
4.1 Limitations

Some limitations must be acknowledged. Therapeutic
non-adherence was observed in several patients,
largely due to the high cost of both treatment and
diagnostic procedures. In addition, a number of
participants lived in remote areas, which hindered
regular follow-up visits. None of the patients received
sodium-glucose cotransporter-2 (SGLT2) inhibitors
or finerenone, as these drugs were either unavailable
in the country or unaffordable for most patients.

4.2 Comparison with Other Studies
4.2.1 Prevalence of Hypertension

In this study, 72.6% of patients with advanced CKD
had arterial hypertension. Similar findings have been
reported in Benin. Ahoui et al. reported a prevalence
of 73.4% in Cotonou in 2016 [22], and a subsequent
study in Parakou in 2019 found a rate of 68.8% [23].

Comparable figures were also reported by other
African authors. In Algeria, Bouricha et al. found a
prevalence of 79.9% in 2018 [24], while Sinomono
et al. in Gabon reported rates of 66.5% and 67.6% in
separate studies [25, 26]. In Céte d’Ivoire, Tia et al.
observed a prevalence of 69% in 2020 among patients
with advanced CKD [27].

Conversely, Degoga et al. reported a lower rate of
61% in Mali in 2020 [28], which may be explained
by differences in study design. Their study focused
exclusively on patients aged 65 and over, whereas
ours included all age groups.

4.2.2 Clinical Data

Inour cohort, the mean blood pressure was 161.2/100.3
mmHg, with extremes ranging from 120 to 230

mmHg for systolic and 69 to 190 mmHg for diastolic
pressure. This is in line with findings from Lemrabott
etal., who reported an average of 158.93/98.23 mmHg
[30]. These results underscore the well-established
pathophysiological link between kidney disease and
hypertension.

Regarding edema, 40.5% of patients exhibited
renal-type edema in our study. This contrasts with
the 80.8% prevalence reported by Lemrabott et al.
[30]. Hypertension is a common manifestation of
glomerular nephropathy, and fluid retention is a
frequent consequence of declining renal function.

4.2.3 Diagnostic Aspects

Systolic-diastolic hypertension was the predominant
type, affecting 74.5% of our hypertensive patients.
Degoga et al. reported a lower prevalence of this form
(56%) [28]. Our results differ notably from those of
Djire et al., who found isolated systolic hypertension
to be the most common (56%) among CKD patients in
Maliin2019 [29]. In our setting, diastolic hypertension
often results from dietary excess, particularly high
salt intake.

In terms of severity, grade 1 hypertension was the
most frequent in our cohort (38.6%), aligning with
findings from Bouricha et al., who reported a similar
rate of 50.5% [24]. However, Lemrabott et al. found
grade 2 hypertension to be more common (36%)
[30]. These discrepancies may reflect differences in
the underlying etiology of hypertension (essential vs.
secondary) and the stages of CKD studied. Indeed,
hypertension severity often increases with CKD
progression.

4.3 Advanced CKD and Etiologies

Chronic vascular nephropathy was the most
common underlying condition, identified in 72.6%
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of our patients, followed by glomerular nephropathy
(28.3%). This contrasts with findings by Sinomono
et al., who reported hypertensive nephropathy as the
second leading cause of advanced CKD (20%) [25].
Sinomono and colleagues also observed an increase
in hypertension prevalence when the estimated
glomerular filtration rate (eGFR) fell below 30
ml/min [41], which is consistent with our results.
Bouricha et al. similarly noted a 23.34% prevalence of
hypertension at severe CKD stages [24]. Our findings
confirm that as CKD progresses, hypertension
becomes increasingly prevalent.

4.4 Therapeutic Management

Most hypertensive patients in our study were managed
with triple therapy (36.7%). Patients with stage 3B
or 4 CKD were more frequently prescribed dual
therapy, while those in stage 5 were predominantly
on triple therapy. These trends are consistent with
those reported by Djire et al. [29]. Sinomono et al.
found similar results, with 60.7% of patients on triple
therapy [25].

None of our patients received SGLT2 inhibitors or
finerenone, due to their unavailability in the country
and high cost. This limitation likely impacted the
achievement of blood pressure targets.

4.5 Treatment Outcomes

All patients were followed for at least twelve months.
By the end of this period, 50% had achieved the blood
pressure target defined by the 2021 KDIGO guidelines.
These results are consistent with findings from Hyeok-
Hee et al. in South Korea in 2022, who reported that
over 10% of patients achieved this strict target [31].
However, it remains challenging to reach such targets,
especially in settings where newer therapeutic agents
like SGLT2 inhibitors and finerenone are not used.
Their availability may have further improved blood
pressure control in our population.

5. Conclusion

Arterialhypertensionishighlyprevalentamongpatients
with advanced chronic kidney disease. In this study,
the systolic-diastolic form and grade 1 hypertension
were the most frequently observed patterns. The
prevalence of hypertension increased progressively
with declining renal function, underscoring the close
interrelationship between the two conditions. The
most frequently used antihypertensive agents were
ACE inhibitors, which remain the cornerstone of
treatment.These findings highlight the importance

of early detection and comprehensive management
of hypertension in patients with CKD, as well as the
urgent need to improve access to effective medications
in resource-limited settings such as Benin.
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