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Abstract 

Background: Chronic kidney disease (CKD) is usually progressive, often re-
sulting in end-stage renal disease (ESRD). The two most common causes of 
renal disease, hypertension and diabetes mellitus contribute greatly to the 
mobility and mortality associated with CKD. It has been found that lowering 
BP is effective in reducing cardiovascular events in patient with a moderate 
reduction in GFR and in those with ESRD on dialysis. The aim of this study 
was to assess blood pressure control among adult African CKD patients. Me-
thod: The case notes of chronic kidney patients who assess care in the renal 
unit of our Teaching Hospital were retrieved for the study after obtaining in-
formed consent from the ethical unit of the hospital. To be eligible for the 
study, the patient, must have been attending the renal clinic and on an-
ti-hypertensives for a minimum period of 6 months. Results: Eighty-seven 
CKD patients (46 males and 41 females) with a mean age of 50.9 ± 13.3 years. 
The proportion of patients who achieved blood pressure control was 13.79% 
(95% CI 7.34% - 22.85%). Among the pre-dialysis patients, BP control was 
achieved in 13.64% compared to 14.29% among the patients on dialysis. 
Nineteen (21.84%) of the patients were on one blood pressure lowering agent; 
26 (29.89%) on two; 33 (37.93%) on three; 7 (8.05%) on four and 2 (2.30%) 
on five. Conclusion: Blood pressure control among African adult CKD pa-
tients is difficult with many of them requiring more than two antihyperten-
sive drugs. 
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1. Introduction 

Chronic Kidney Disease (CKD) is progressive, often resulting in end-stage renal 
disease (ESRD). The high level of mobility and morbidity associated with CKD is 
well known. Measures such as normalization of hematocrit [1], use of high flux 
dialyzers for dialysis and, management of renal bone disease with calcimimetics 
have not been shown to reduce the adverse outcome associated with kidney dis-
ease [2] [3]. The lack of desirable outcome may be due to the underlying disease 
that led to renal disease. Blood pressure control is essential to the care of CKD 
patients regardless of the cause. The two most common causes of renal disease, 
hypertension and diabetes mellitus contribute significantly to the mobility and 
mortality associated with CKD. For instance, hypertension is a known cause of 
significant left ventricular hypertrophy in a third of patients on dialysis [4]. Left 
ventricular hypertrophy (LVH) is said to be an independent risk factor for death 
among chronic kidney disease patients [4]. It has been found that lowering BP is 
effective in lowering cardiovascular events in patients with moderate reduction 
in GFR and also in those with ESRD on dialysis [5]. 

Although studies have shown that strict control of blood pressure does not 
delay progression to ESRD [6] [7], it has however been shown that lower blood 
pressure (BP) may be associated with a lower risk of all-cause mortality after 
ESRD onset [8]. One randomized study has shown a significant reduction in the 
proportion of patients with coronary artery disease and congestive cardiac fail-
ure at the time of ESRD onset among patients randomized into strict BP control 
compared with those on usual BP control [8]. Systolic Blood Pressure Interven-
tion Trial (SPRINT) [9] study also revealed that some patients with CKD may 
benefit from intensive BP lowering. 

Though hypertension is associated with adverse outcome in patients under-
going dialysis, blood pressure target in dialysis has been controversial [10]. A 
U-shape relation has been found in systolic blood pressure (SBP) and mortality 
among patients undergoing haemodialysis, where the risk of mortality increases 
with lower SBP of ≤110 mmHg and ≥170 mmHg among older patients, having 
diabetes mellitus or coronary artery disease and younger patients respectively 
[11]. Others studies also confirm this association [10] [12] [13]. 

In a resource-poor economy such as ours, early identification and manage-
ment of the risk factor of CKD remain the most viable option in reducing the 
mortality and morbidity associated with CKD. Therefore, treatment of our pa-
tients to the BP target of 130/80 mmHg should be our goal. The overarching aim 
of this study was to assess the frequency of hypertension control and determine 
independent factors associated with BP control adult among CKD patients 

2. Method 

The case notes of chronic kidney patients who access care in the renal unit of 
our Teaching Hospital were retrieved for the study after obtaining informed 
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consent from the ethical unit of the hospital. The hospital is located in the 
oil-rich Niger-Delta of Nigeria, with an estimated population of about 6 million 
people [14]. Until recently, it was the only renal Centre in the whole state and 
also serves the neighboring states. 

To be eligible for the study, the patients must have been attending the renal 
clinic and on anti-hypertensive for a minimum period of six months. Their so-
ciodemographic data such as age, sex, educational status were recorded. They 
had their anthropometric measurements recorded. Height and weight were 
measured using standard weighing scale and Seca stadiometer. Their antihyper-
tensive medications were also recorded. Only those who were on thrice weekly 
dialysis for six months were included in the study. They were examined to en-
sure that they had no peripheral oedma and their chest were also examined to en-
sure no fluid retention. Patients were group into five stages according to KIDGO 
(Kidney Disease: Improving Global Outcomes) [15]. For patients on dialysis, only 
those without peripheral oedema and with clinically clear chest on auscultation 
were included since the total fluid balance could not be measured. Estimated glo-
merular filtration rate (eGFR) was computed using the 4-variable modification of 
diet in renal disease (MDRD) equation [16]. Blood pressure was categorized using 
the 2017 ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA 
guideline for management of high blood pressure [17] while CKD staging was 
performed using the KDIGO classification [15]. 

Categorical data were presented as frequencies (and percentages) while con-
tinuous data were presented as means (and standard deviation), if normally dis-
tributed and as medians (and interquartile range) if skewed. The Student t-test 
was used to compare means between two groups. The prevalence of BP control 
was reported as percentage (and 95% confidence interval). Univariable and mul-
tivariable logistic regression models were used to identify independent associa-
tions with BP control among our patient cohort. 

3. Results 

Eighty-seven CKD patients (46 males and 41 females) with a mean age of 50.9 ± 
13.3 years. Table 1 summarizes the characteristics of the CKD patients. There 
was no significant gender difference in the proportion of CKD patients with hy-
pertension or having maintenance haemodialysis. The male patients were older. 

Nineteen (21.84%) of the patients were on one blood pressure lowering 
agent; 26 (29.89%) on two; 33 (37.93%) on three; 7 (8.05%) on four and 2 
(2.30%) on five. Regarding type of antihypertensive used, the most commonly 
prescribed class (either as single agent or in combination) was the calcium 
channel blockers (73.03%) followed by the diuretics (54.65%); angio-
tensin-converting enzyme inhibitors (51.16%); angiotensin receptor blockers 
(22.09%); and alpha methyl-DOPA (32.56%). No patient was routinely taking 
alpha-adrenergic blockers. Most (86, 98.85%) of the patients were adherent to 
their medications. 
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Table 1. Characteristics of the study population. 

 Total (N = 87) Male (n = 46) Female (n = 41) P 

Age (years) 50.9 ± 13.3 54.8 ± 14.4 46.5 ± 10.4 0.003 

CKD aetiology     

DM 27 (31.03) 13 (28.26) 14 (34.15) 

0.34 

CGN 5 (5.75) 2 (4.35) 3 (7.32) 

HIV 9 (10.34) 2 (4.35) 7 (17.07) 

Hypertension 28 (32.18) 19 (41.30) 9 (21.95) 

Others 18 (20.70) 10 (21.74) 8 (19.51) 

BMI 26.51 ± 5.80 25.07 ± 4.06 27.80 ± 6.86 0.23 

Serum sodium 134.24 ± 22.78 133.78 ± 21.71 134.78 ± 22.14 0.84 

Serum potassium 4.61 ± 0.88 4.55 ± 0.77 4.68 ± 0.99 0.54 

Serum chloride 103.14 ± 6.98 100.70 ± 7.04 105.99 ± 5.80 <0.001 

Serum bicarbonate 21.23 ± 4.18 21.13 ± 4.04 21.34 ± 4.39 0.84 

Proportion on dialysis 21 (24.14) 11 (23.91) 10 (24.39) 0.96 

Blood pressure stages     

Normal 2 (2.30) 0 (0.00) 2 (4.88) 

0.34 
Elevated 1 (1.15) 1 (2.17) 0 (0.00) 

Stage 1 10 (11.49) 6 (13.04) 4 (9.76) 

Stage 2 74 (85.06) 35 (85.37) 39 (84.78) 

Serum creatinine 240 (141 - 504) 245 (156 - 476) 221 (109 - 509) 0.41 

CKD stage     

1 8 (9.20) 2 (4.35) 6 (14.63) 

 

2 12 (13.79) 6 (13.04) 6 (14.63) 

3 27 (31.03) 16 (34.78) 11 (26.83) 

4 17 (19.54) 11 (23.91) 6 (14.63) 

5 23 (26.44) 11 (23.91) 12 (29.27) 

CKD = chronic kidney disease; DM = diabetes mellitus; CGN = chronic glomerulonephritis; HIV = human 
immunodeficiency virus; BMI = body mass index. 

3.1. Frequency of Blood Pressure Control 

The proportion of patients who achieved blood pressure control was 13.79% 
(95% CI 7.34% - 22.85%). There was no significant gender difference in blood 
pressure control (12.20 % among females versus 15.22% among males, p = 0.68). 
Among the pre-dialysis patients, BP control was achieved in 13.64% (95% CI 
6.42% - 24.31%) compared to 14.29% (3.04% - 36.34%) among the patients on 
dialysis, p = 0.94. 

3.2. Associations with Blood Pressure Control 

Table 2 summarizes the factors that were independently associated with blood 
pressure control within the first 6 months of initiation of blood pressure-lowering  
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Table 2. Independent associations with blood pressure control. 

 
Univariable models 

OR (95% CI) p-value 
Multivariable models 
OR (95% CI) p-value 

Age (years) 1.02 (0.98 - 1.07) 0.34 1.03 (0.91 - 1.17) 0.61 

Male gender 1.29 (0.38 - 4.44) 0.68 1.63 (0.08 - 31.77) 0.75 

Initial mABP (mmHg) 0.76 (0.64 - 0.90) 0.001 0.69 (0.52 - 0.92) 0.01 

Number of BP medications 0.41 (0.19 - 0.90) 0.02 0.90 (0.16 - 5.06) 0.90 

Presence of DM 1.98 (0.40 - 9.81) 0.40 13.13 (0.45 - 381.86) 0.13 

CKD stage   

1 1 1 

2 1.00 (0.13 - 7.89) 0.99 0.11 (0.001 - 12.57) 0.37 

3 0.38 (0.05 - 2.77) 0.34 0.37 (0.003 - 36.45) 0.67 

4 0.40 (0.04 - 3.53) 0.41 0.04 (0.001 - 10.86) 0.27 

5 0.29 (0.03 - 2.48) 0.26 0.06 (0.001 - 4.96) 0.22 

BP = blood pressure; DM = diabetes mellitus; eGFR = estimated glomerular filtration rate. The area under 
the receiver operator characteristic curve for the final model was 0.78. 

 
agents. Initial systolic blood pressure and eGFR were independently associated 
with blood pressure control. 

4. Discussion 

Hypertension is common among patients with CKD, notwithstanding the cause 
[18]. Blood pressure control is therefore essential in patients with CKD. This 
study was based on KIDGO [15] recommendation of blood pressure ≤ 130/80 
mm Hg for patients with chronic kidney disease with moderately or severely in-
creased albuminuria. Although albuminuria was not quantified in our patients 
all of them presented with overt proteinuria. The control of hypertension in 
CKD patients has also been shown to be generally very poor as low as 16.3% to 
40% [10]. Our study was not different has only 13.79% (95% CI 7.34% - 22.85%) 
were controlled despite 98.85% drugs adherence. It has been shown that 21.8% 
of adult with hypertension and CKD in a population-based study had apparent 
resistant hypertension [19]. Among the pre-dialysis patients, BP control was 
achieved in 13.64% (95% CI 6.42% - 24.31%) compared to 14.29% (3.04% - 
36.34%) among the patients on dialysis. This noticeable different though not sta-
tistically significant may be because of fluid management in patients on dialysis 
as most them were able to achieve dry-weight. It has been found that where long 
dialysis and strict salt control is applied hypertension has lower prevalence 
among dialysis patients [11] [20]. 

Hypertension in dialysis is multifactorial but sodium and water excess appear 
to be the major causes [11] [12]. Most of the patients were on sodium restriction. 

Target blood pressure in haemodialysis patients has been controversial. How-
ever it has been observed that SBP may be more important than DBP [11]. Some 
studies have shown a U-shape relationship between SBP and mortality among 
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patients undergoing haemodialysis. [11] [12] [13]. It has also been shown that 
the risk of mortality increases with lower SBP of ≤110 mmHg for older and di-
abetic patients and ≥ 170 mmHg for younger patients [11]. However we aimed 
at lower blood pressure because most of our patients were younger with an av-
erage age of 50.9 ± 13.3. 

Non-pharmacological and pharmacological measures should be applied in 
management of blood pressure among dialysis patients. The non-pharmacological 
measures should aim at reducing sodium and volume excess, achievement of 
dry-weight, minimizing inter-and intra-dialysis sodium again and avoidance of 
short duration of dialysis of less than 4 hours [11] [20] 

The commonest prescribed medication was calcium blocker plus a diuretic, 
followed by angiotensin receptor blocker plus diuretic. This was similar to the 
previous study in Benin City [21]. The Calcium chanel blocker, Amlodipine, was 
found to reduce cardiovascular events compared with placebo in HD patients 
with hypertension in a study [22]. Another commonly prescribed medication in 
our study was alpha methyl dopa and angiotensin receptor blocker. A combina-
tion of diuretic and calcium channel blocker was frequently combined medica-
tion. This may be because hypertension in the black is said to be a result of vol-
ume overload and these drugs appear to be more affordable than most other 
anti-hypertensive. More so, this is in conjunction with the Eight Joint National 
Committee Guidelines on Prevention, Detection, Evaluation and Treatment of 
High Blood Pressure (JNC 8). It has also been found that calcium channel 
blocker and diuretic lower blood pressure than β-blockers and RAS blockers in 
blacks when used as monotherapies [23]. However, most of the patients were on 
a combination of two or more drugs. Many randomized controlled trials and 
subsequent systematic reviews have shown that the beneficial effects of antihy-
pertensive medications are due to the blood pressure lowering effects indepen-
dent of the class of antihypertensive [24]. Another commonly prescribed medi-
cation was the Angiotensin-converting enzyme inhibitors (ACEI) either in com-
bination with a diuretic or Calcium channel blockers (CCBs). Avoiding Cardi-
ovascular Events through Combination Therapy in Patients Living with Systolic 
Hypertension (ACCOMPLISH) trial did demonstrate that the combination of 
ACE inhibitors and calcium channel blockers was effective in preventing the 
doubling of creatinine and end-stage disease, although not effective in prevent-
ing proteinuria [25]. Most of patients were on calcium channel blocker and ACE 
inhibitors. The Reno protective effects of ACE inhibitors and angiotensin recep-
tor blockers are well established [26]. 

About 21.84% of patients were on monotherapy, this was slightly higher than 
17.8% in a previous study in Benin on the prescription pattern of antihyperten-
sive [20]. About 53.6% were controlled to target in their study whereas, in our 
study, only 13.79% were on target. This may be because our study was underta-
ken among chronic kidney disease individuals. Blood pressure control in chronic 
kidney disease is more difficult than hypertensives who do not have CKD. Kid-
ney Disease: Improving Global Outcomes (KDIGO) [15] guideline for blood 
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pressure management in patients with chronic kidney disease not on dialysis 
recommend a blood pressure of ≤140/90 mmHg for non-dialysis patients with 
normal or mildly increased albuminuria(<30 mg/24hrs) for both diabetic and 
non-diabetic. Those with moderately (30 - 300 mg/24hrs) or severely increased 
albuminuria (>300 mg/24hrs) KDIGO continue to recommend a blood pressure 
of ≤130/80 mmHg. We choose blood pressure of 130/80 mmHg because all our 
patients presented late with overt proteinuria. 

We have discovered that most of our patients required more than one antihy-
pertensive drug to achieved control. Most of them were on three drugs combina-
tion. It has been found that 50% - 70% of patients will require the combination 
of two or more drugs to achieved target BP control. [21]. Joint National Com-
mittee on Prevention, Detection, Evaluation, and Treatment of High Blood 
Pressure (JNC7) [27] recommend the use of multiple drugs for control of BP in 
those with hypertension and those with higher BP and greater risk. Especially 
those with BP > 20/10 mm Hg above their target. Most patients in this study 
were in stages 2 and above (Table 1). Previous studies in Nigeria were in support 
of our findings [19] [28] [29]. The small sample size in this study is largely as a 
result of poor access to specialist care and also because most of the patients seen 
in our clinic had poor drugs compliance and therefore were not eligible for the 
study. This is because most of them couldn’t afford the medications especially 
those on dialysis due to lack of funds as they often had to pay from their pocket. 
Government should strengthen the existing national health insurance scheme to 
include every citizen for better health care delivery. 

5. Limitations 

Fluid balance of those on dialysis was not objectively assessed. We relied on the 
clinical examination alone. This may have affected the blood pressure control in 
this cohort of patients. 

The sample size was small therefore study with a large sample size is recom-
mended. 

6. Conclusion 

Blood pressure control among our CKD patients is still not up to target. Com-
bination of two or more antihypertensive drugs should be initiated early in 
management. 
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