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Abstract 
Introduction: Hypertension (HT) can be the cause or consequence of chronic 
kidney disease. Its management often requires a multiple therapy due to its 
severity. Objective: To describe the profile of patients receiving a multiple an-
tihypertensive therapy in nephrology practice. Materials and Methods: This 
was a prospective, descriptive study conducted in the department of Neph-
rology, Yopougon Teaching Hospital, from January 1 to October 31, 2016. We 
included all patients admitted to this department who had received at least 
three antihypertensive drugs. Results: Out of a total of 625 hypertensive pa-
tients admitted over the study period, we included 120 patients on multiple 
therapy, i.e. a 19% prevalence. HT was essential in 60% of cases, secondary to 
chronic glomerulonephritis (CGN) in 25%, to diabetes in 13.3% and to poly-
cystic kidney disease (PKD) in 1.7%. The therapy consisted of the combina-
tion of 3 antihypertensive drugs in 36.7% of cases, 4 drugs in 49.2% and 5 
drugs in 4.2%. The antihypertensive classes used were Calcium channel 
blockers (CCB) in 99.2% of cases, Diuretics (D) in 87.5%, Angiotensin Con-
verting Enzyme Inhibitors (ACEI) in 70%, Centrally acting medication (C) in 
66.7%, Angiotensin Receptor Blockers (ARB) in 25.8% and Beta-blockers (β-) 
in 6.7%. The main combinations were CCB + D + ACEI + C in 34.2% of cases, 
CCB + D + ACEI in 23.3%, and CCB + D + ARB + C in 12.5%. The combina-
tions of antihypertensive drugs varied according to the cause of HT with a 
non-significant difference. Patient outcome was characterized by normal 
blood pressure in 64.2% of cases and normal renal function in 13.3%. The 
mortality rate was 17.5%. In multivariate analysis, stage 5 renal disease (p = 
0.001), hypertensive retinopathy (p = 0.04) and hemoglobin level < 8 g/dl (p = 
0.039) were associated with mortality. Conclusion: Multiple antihypertensive 
therapy, which is common in nephrology, is related to the severity of HT and 
not to its cause. We still use centrally acting drugs in combination with the 
other recommended classes, so as to achieve the target blood pressure. 
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1. Introduction 

Hypertension (HT) is the first chronic disease worldwide affecting approximately 
one billion people. Seven to eight million deaths were related to HT in 2011 glo-
bally [1]. The kidneys constitute, besides the heart and brain, one of the target 
organs of untreated or insufficiently treated hypertension. 

The issue of hypertension in nephrology is fundamental. Indeed, it is one of 
the main reasons for dialysis worldwide. In the West, it is the second leading 
cause of chronic end-stage renal disease (ESRD) after diabetes. Thus, in the 
French REIN 2012 registry, the proportion of ESRD related to HT was 25.1% 
[2]. In Africa, HT is known to be the leading cause of ESRD especially in 
sub-Saharan Africa. In Côte d’Ivoire, HT is the major risk factor for chronic 
end-stage renal disease [3]. 

Renal diseases themselves can cause hypertension. In this case, the latter is a 
sign of these renal diseases. This is actually a vicious circle in which hyperten-
sion and renal disease negatively interact [4]. Finally, in our context, the hydro-
sodic overload due to insufficient dialysis, often due to the dialysis strategy of 
two sessions per week in most patients, may contribute to the occurrence or ag-
gravation of hypertension in chronic dialysis patients. HT in nephrology can 
thus be either the cause of chronic kidney disease, the consequence of that one, 
or a factor for progression to chronic ESRD. Its management often requires a 
multiple therapy due to its severity. But we do not know if patients with second-
ary HT require more antihypertensive drugs than patients with essential HT to 
control their blood pressure. Our study aims to describe the profile of patients 
on multiple antihypertensive therapy in nephrology practice.  

2. Methods 
2.1. Study Type and Population 

This is a prospective, descriptive study conducted in the Department of Nephrol-
ogy, Yopougon Teaching Hospital, from January 1 to October 31, 2016. Any pa-
tient aged 18 or older, receiving a once-daily combination of at least three anti-
hypertensive drugs and admitted to this department, was included. Patients who 
were treated with one or two drugs, on dialysis prior to admission or with in-
complete follow-up were not included.  

2.2. Variables 

For each patient included, the following data were collected using a standardized 
form: socio-demographic data (age, gender, occupation, marital status and edu-
cation level), anamnestic data (the concepts of edema, hypertension, diabetes, 
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chronic kidney disease, tobacco, alcohol consumption, inherited disease and past 
medical history), clinical data (reason for admission, blood pressure upon ad-
mission, weight, height, presence of lower-limb edema, acute pulmonary edema, 
state of consciousness, hydration status, diuresis, fundoscopic examination and 
urine strip test), laboratory data (serum creatinine, plasma urea, calcium, phos-
phoremia, 24-hour urine protein, hemoglobin, mean corpuscular volume, plate-
let count and cytobacteriological examination of urine), imaging data (teleheart, 
renal ultrasound and electrocardiogram), treatment data (antihypertensive 
therapy: class, molecule, combinations, and hemodialysis), and evolutionary da-
ta (control of BP, renal disease stage, chronic dialysis, and death). 

Each included patient benefited from a six-month clinical and biological fol-
low-up upon admission, at day 15, month (M)1, M2, M3 and M6. The primary 
endpoint was death and the secondary endpoints were blood pressure at 6 
months and the development of renal function. 

2.3. Operational Definitions 

Blood pressure was measured and classified as per World Health Organization 
(WHO) guidelines [5], using a digital sphygmomanometer on the right arm of 
seated participant after at least five minutes of rest. Hypertension was defined as 
systolic blood pressure ≥140 mmHg and/or diastolic blood pressure ≥90 mmHg 
or lower than 140/90 mmHg in patients on antihypertensive therapy [6]. 

Diabetes is defined as fasting blood glucose higher than 1.26 g/l or normal 
blood glucose in any participant on anti-diabetic therapy [7]. 

The effects of hypertension on the heart were assessed by electrocardiography 
(ECG) detection of left ventricular hypertrophy (LVH). The ocular effects of 
hypertension and its severity were assessed using the fundoscopic examination. 
The KIRKENDALL classification was used for hypertensive retinopathy stages. 

Renal function was assessed using the MDRD equation. Renal failure was de-
fined as a glomerular filtration rate (GFR) below 60 ml/min for 1.73 m2 and clas-
sified according to the KDOQI guidelines [8]. The chronic stage was confirmed 
in case of renal disease that had been persistent for more than 3 months and/or 
associated hypocalcemia and/or normochromic normocytic anemia. 

The etiological investigation of hypertension was based on clinical and parac-
linical arguments. Thus, glomerulonephritis was diagnosed in the presence of 
proteinuria greater than or equal to 1.5 g/24hrs or proteinuria associated with 
hematuria [9]. Hypertension occurring after type 2 diabetes, without positive 
albuminuria test, was confirmed as being secondary to diabetes [10]. Polycystic 
kidney disease was diagnosed in the presence of multiple renal cysts with en-
larged kidneys [11]. 

Anemia was confirmed in any patient with a hemoglobin level below 12 g/dl, 
and considered severe when hemoglobin level was below 8 g/dl. No patient had a 
kidney biopsy. 

Any patient receiving at least three antihypertensive drugs was considered on 
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multiple antihypertensive therapy. This was initiated due to the severity of 
hypertension. All patients received three antihypertensive drugs combined with 
hygiene and dietary measures at inclusion. The choice of combined molecules 
was dependent on the initial clinical condition. Dosage adjustment or the addi-
tion of another antihypertensive drug depended on the blood pressure during 
subsequent follow-up. 

2.4. Statistical Analysis  

Data were entered into an Excel database and analyzed using the SPSS software 
version 22. We first carried out a descriptive analysis. Quantitative variables 
were described as mean when their distribution was normal otherwise, as me-
dian. In univariate analysis, the proportions of qualitative variables were com-
pared according to age groups, across known or unknown hypertensive patients, 
and across patients who died or not, using a Chi-square test or a Fisher’s exact 
test. Relative quantitative variables were transformed into categorical variables 
according to pathological norms. Kaplan Meier curves were built for survival 
analysis. Cox regression analysis was used to identify independent predictors of 
mortality. We also performed a logistic regression to identify factors associated 
with progression of renal disease. Measures of association were calculated using 
95% confidence intervals. P < 0.05 defined the level of statistical significance. 

2.5. Ethical Considerations 

Prior to inclusion, all patients gave verbal and written consent to participate in 
this study. Anonymity and confidentiality of data collected were maintained by 
assigning an identification number to each patient’s medical record. 

3. Results 

Over the study period, 120 cases of multiple antihypertensive therapy with a 
complete 6-month follow-up were included out of a total of 625 hypertensive 
patients, i.e. a 19% prevalence. The mean age was 45 ± 16 years with a range of 
18 to 80 years. The proportion of subjects aged 65 or older was 11.1%. We ob-
served a male predominance with a sex ratio of 1.45. 

Patients were mostly unemployed (n = 45; 37.5%), traders (n = 25; 20.8%) and 
working in the field of agriculture (n = 17; 14.2%). 77.5% were known to be 
hypertensive before admission, with an average duration of HT progression be-
ing 6.35 ± 4 years (range of 6 months to 35 years). They were followed up by a 
general practitioner (31.7%), a registered nurse (15.8%), and a cardiologist 
(4.2%); 38.7% of them were not followed up. Prior to inclusion, the antihyper-
tensive drugs used were Calcium channel blockers (CCB) in 37.5% of cases, An-
giotensin-converting enzyme inhibitors (ACEI) in 17.4%, Diuretics (D) in 8.3%, 
and Centrally acting medication (C) in 5.8%, in combination or not (Figure 1). 

The main reasons for admission were lower limb edema (75.8%), headache 
(59.2%), and dyspnea (44.2%). In addition, almost all patients (96.7%) were  
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Figure 1. Class of antihypertensive drugs prior to inclusion and at the end of the study. 
 
referred to the nephrology department for impaired renal function. 

At baseline, 83.3% of cases had grade 3 HT, 13.3% had grade 2 HT and 1.6% 
had grade 1 HT. According to the Kirkendall classification, 44.2% of cases had 
stage 3 hypertensive retinopathy, 20% had stage 2 hypertensive retinopathy and 
5% had stage 1 hypertensive retinopathy. Left ventricular hypertrophy (LVH) 
was reported in 83.3% of cases (Table 1). 

Renal failure was chronic in 78.3% of cases. 50% had stage 5 renal failure, 
26.7% had stage 4 renal failure, 20% had stage 3 renal failure, 0.8% had stage 2 
renal failure and 0.8% had stage 1 renal failure. The hemoglobin level was lower 
than 12 g/dl in 78.3% of cases, of which 25% had lower than 8 g/dl (Table 1). 

With regards to the etiologies, HT was essential in 60% of cases, secondary to 
chronic glomerulonephritis (CGN) in 25%, to diabetes in 13.3% and to polycys-
tic kidney disease (PKD) in 1.7% (Table 1). 

When comparing age groups, we observed that the proportion of known HT 
significantly increased with older age (p = 0.035). Conversely, the proportions of 
grade 3 HT (p = 0.009) and CGN (p = 0.0001) decreased with older age (Table 
1). Patients not known to be hypertensive before the current episode were aged, 
on average, 37 ± 12 years versus 47 ± 14 years for known hypertensive patients 
(p = 0.001). The proportion of HT due to CGN was higher in this group with a 
significant difference [OR = 2.06; 95% CI = 1.08 - 3.93; p = 0.03] (Table 2). 

The therapy consisted of the combination of 3 drugs in 36.7% of cases, 4 drugs 
in 49.2% and 5 drugs in 4.2%. The antihypertensive classes used were Calcium 
channel blockers (CCB) in 99.2% of cases, Diuretics (D) in 87.5%, Angiotensin 
converting enzyme (ACEI) inhibitors in 70%, centrally acting medication (C) in 
66.7%, Angiotensin receptor blockers (ARB) in 25.8% and Beta-blockers (β-) in 
6.7% (Table 1). The main combinations were CCB + D + ACEI + C in 34.2% of 
cases, CCB + D + ACEI in 23.3%, and CCB + D + ARB + C in 12.5% (Table 1). 
The combinations of antihypertensive drugs varied according to the cause of HT  
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Table 1. General characteristics of patients. 

 
Total 

(n = 120) 
<35 years 
(n = 32) 

[35 - 65] years 
(n = 74) 

≥65 years 
(n = 14) 

P value 

Male 59.2% (71/120) 53.1% (17/32) 60.8% (45/74) 64.3% (9/14) 0.69 

Female 40.8% (49/120) 46.9% (15/32 ) 39.2% (29/120 ) 35.7% (5/14)  

Known hypertension 72.5% (93/120) 65.6% (21/32) 78.4% (58/74) 100% (14/14) 0.035 
Diabetes 16.7% (20/120) 0% 23% (17/74) 21.4% (3/14) 0.013 
Tobacco 24.2% (29/120) 28.1% (9/32) 27% (20/74) 0% 0.70 
Obesity 5.8% (7/120) 0% 6.8% (5/74) 14.3% (2/14) 0.14 

Hypertension grade      

Normal BP 1.6% (2/120) 0% 1.4% (1/74) 7.1% (1/14) 0.05 

Grade 1 Hypertension 1.6% (2/120) 0% 2.7% (2/74) 0% 0.53 

Grade 2 Hypertension 13.3% (16/120) 6.3% (2/32) 12.2% (9/74) 35.7% (5/14) 0.023 

Grade 3 Hypertension 83.3% (100/120) 93.8% (30/32) 83.8% (62/74) 57.1% (8/14) 0.009 

Renal disease stage      

Normal 1.7% (2/120) 3.1% (1/32) 1.4% (1/74) 0% 0.70 

Stage 1 0.8% (1/120) 0% 1.4% (1/74) 0% 0.73 
Stage 2 0.8% (1/120) 0% 1.4% (1/74) 0% 0.73 
Stage 3 20% (24/120) 28.1% (9/32) 18.9% (14/74) 7.1% (1/14) 0.24 
Stage 4 26.7% (32/120) 9.4% (3/32) 31.1% (23/74) 42.9% (6/14) 0.023 

Stage 5 50% (60:120) 59.4% (19/32) 45.9% (34/74) 50% (7/14) 0.44 

Hemoglobin level (g/dl)      

≥12 21.7% (26/120) 18.8% (6/32) 24.3% (18/74) 14.3% (2/14) 0.63 

[8 - 12] 53.3% (64/120) 53.1% (17/32) 50% (37/74) 71.4% (10/14) 0.33 

<8 25% (30/120) 28.1% (9/32) 25.7% (19/74) 14.3% (2/14) 0.59 

Fundoscopic exam      

Normal 30.8% (37/120) 34.4% (11/32) 32.4% (24/74) 14.3% (2/14) 0.35 
Retinopathy 1 5% (6/120) 3.1% (1/32) 5.4% (4/74) 7.1% (1/14) 0.82 
Retinopathy 2 20% (24/120) 25% (8/32) 16.2% (12/74) 28.6% (4/14) 0.40 

Retinopathy 3 44.2% (53/120) 37.5% (12/32) 45.9% (34/74) 50% (7/14) 0.64 

LVH 83.3% (100/120) 78.1% (25/32) 83.8% (62/74) 92.9% (13/14) 0.46 

Etiology of hypertension      

Essential 60% (72/120) 46.9% (15/32) 62.2% (46/74) 78.6% (11/14) 0.10 
Chronic GN 25% (30/120) 53.1% (17/32) 17.6% (13/74) 0% 0.0001 

Diabetes 13.3% (16/120) 0% 17.6% (13/74) 21.4% (3/14) 0.032 

PKD 1.7% (2/120) 0% 2.7% (2/74) 0% 0.53 

Drug combination  

CCB + D + ACEI + C 34.2% (41/120) 46.9% (15/32) 28.4% (21/74) 35.7% (5/14) 0.18 
CCB + D + ARB + C 12.5% (15/120) 25% (8/32) 6.8% (5/74) 14.3% (2/14) 0.03 

CCB + D + ACEI 23.3% (28/120) 18.8% (6/32) 25.7% (19/74) 21.4% (3/14) 0.72 
CCB + D + ARB 10% (12/120) 3.1% (1/32) 12.2% (9/74) 14.3% (2/14) 0.30 

Others 20% (24/120) 6.3% (2/32) 27% (20/74) 14.3% (2/14) 0.42 

Outcomes      

Normal blood pressure 64.2% (77/120) 50% (16/32) 70.3% (52/74) 64.3% (9/14) 0.136 

Persistent hypertension 18.3% (22/120) 28.1% (9/32) 16.2% (12/74) 7.1% (1/14) 0.179 

Death 17.5% (21/120) 21.9% (7/32) 13.5% (10/74) 28.6% (4/14) 0.29 

LVH = Left Ventricular Hypertrophy; GN = Glomerulonephritis; PKD = Polycystic Kidney Disease; CCB = Calcium Channel Blocker; D = Diuretic; ACEI = 
Angiotensin Converting Enzyme; ARB = Angiotensin receptor Blocker; C = Centrally acting medication. 
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Table 2. Combinations of antihypertensive drugs according to causes of hypertension. 

 Essential Chronic GN Diabetes PKD P value 

Number of drugs      

3 47.2% (34/72) 43.3% (13/30) 43.8% (7/16) 100% (2/2) 0.47 

4 51.4% (37/72) 46.7% (14/30) 50% (8/16) - 0.54 

5 1.4% (1/72) 10% (3/30) 6.3% (1/16) - 0.24 

Combination      

CCB + D + ACEI + C 34.7% (25/72) 33.3% (10/30) 37.5% (6/16) - 0.76 

CCB + D + ARB + C 11.1% (8/72) 16.5% (5/30) 12.5% (2/16) - 0.82 

CCB + D + ACEI 19.4% (14/72) 36.7% (11/30) 18.8% (3/16) - 0.22 

CCB + D + ARB 9.7% (7/72) 3.3% (1/30) 18.8% (3/16) 50% (1/2) 0.09 

Others 25% (18/72) 10% (3/30) 12.5% (3/16) 50% (1/2) 0.19 

 
with a non-significant difference (Table 2). However, three out of five patients 
receiving a five-drug combination presented with HT secondary to CGN. 

Patient outcome was characterized by normal blood pressure in 64.2% of cas-
es, and persistent HT in 18.3% (including 13.3% with grade 1 and 5% with grade 
2) (Table 1). The drug combinations that made it possible to achieve the target 
blood pressure were CCB + D + ACEI + C (32.5%) and CCB + D + ACEI 
(24.7%) (Table 3). Renal function was normal in 13.3% of cases. 2.5% of cases 
had stage 5 renal disease, 10% had stage 4 renal disease, 32.5% had stage 3 renal 
disease, and 3.3% had stage 2 renal disease. Moreover, 19.2% of patients were on 
chronic dialysis (stage 5D) (Figure 2). The factors associated with renal disease 
progression were stage 5 renal disease at inclusion (OR = 14.52; 95% CI = 4.08 - 
21.65; p = 0.0001), persistent hypertension (OR = 12.85; 95% CI = 4.45 - 17.13; p = 
0.0001) and hemoglobin level below 12 g/dl (OR = 10.63; 95% CI = 1.36 - 13.3; 
p = 0.024) (Table 4). The mortality rate was 17.5%. In univariate analysis, 
hypertensive retinopathy (OR = 4.04, 95% CI = 1.58 - 10.32; p = 0.001), LVH 
(OR = 1.25, 95% CI = 1.14 - 1.40; p = 0.015), stage 5 renal disease (OR = 2.00; 
95% CI = 1.77 - 4.31; p = 0.0001), hemoglobin < 12 g/dl (OR = 1.28, 95% CI = 
1.15 - 1.43; p = 0.003) and hemoglobin < 8 g/dL (OR = 2.25, 95% CI = 1.05 - 4.8; 
p = 0.04) were associated with death in our patients (Table 5); In multivariate 
analysis, stage 5 renal disease (OR = 3.8, 95% CI = 2.9 - 5.71; p = 0.001), stage 3 
retinopathy (OR = 5.36, 95% CI = 1.81 - 15.84; p = 0.002) and hemoglobin < 8 g/dl 
(OR = 2.78; 95% CI = 1.03 - 7.49; p = 0.042) were associated with mortality 
(Table 5). The analysis of the survival curve according to the Cox regression 
model showed that stage 5 renal disease (p = 0.002) (Figure 3), hemoglobin level < 
8 g/dl (p = 0.039) (Figure 4) and hypertensive retinopathy (p = 0.04) (Figure 5) 
were associated with mortality. 

4. Discussion  

Our study aims to describe the profile of patients receiving multiple antihyper-
tensive therapy in our conditions of practice. To this end, patients were included  
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Figure 2. Renal disease stage progression. 
 
Table 3. Combination therapy to reach target blood pressure. 

 Target Blood Pressure   

Combination Yes (n = 77) No (n = 43) P Value OR 95% CI 

CCB + D + ACEI + C 32.5% (25/77) 37.2% (16/43) 0.37 0.92 (0.69 - 1.24) 

CCB + D + ARB + C 11.7% (9/77) 14% (6/43) 0.46 0.92 (0.59 - 1.43) 

CCB + D + ACEI 24.7% (19/77) 20.9% (9/43) 0.41 1.07 (0.79 - 1.45) 

CCB + D + ARB 7.8% (6/77) 14% (6/43) 0.22 0.76 (0.42 - 1.36) 

Others 23.4% (18/77) 14% (6/43) 0.15 1.22 (0.92 - 1.61) 

 
Table 4. Risk factors for progression of kidney disease in multivariate analysis. 

 95% Confidence Interval 

Variables P value OR Lower Greater 

Stage 5 renal disease at inclusion 0.0001 14.52 4.08 21.65 

Persistent hypertension 0.0001 12.85 4.45 17.13 

Hemoglobin < 12 g/dl 0.024 10.63 1.36 13.3 

Retinopathy 0.37 - - - 

 
during 10 months and each of them was followed up for 6 months. The limita-
tions of the study are the small sample size and its monocentric nature. The 120 
patients had complete data. This is sufficient for the overall analysis but insuffi-
cient for a more in-depth analysis of results. In spite of these limitations, the 
analysis yielded a few relevant results.  

The prevalence of multiple antihypertensive therapy varies according to au-
thors. It is around 19% to 21% in some series [12] [13] [14]. On the other hand, 
according to Olaurewaju et al., in Nigeria, it was 51.5% [15]. In Wang et al. 
study, triple antihypertensive therapy accounted for 64.2% of their study popula-
tion in China [16]. 
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Table 5. Characteristics of patients according to outcomes. 

 Death   

 Yes (n = 21) No (n = 99) P value OR (95%) 

Male 57.1% (17/21) 45.5% (45/99) 0.51 1.01 (0.85 - 1.20) 

Age < 35 years 33.3% (7/21) 25.3% (25/99) 0.30 1.37 (0.61 - 3.09) 

[35 - 65] 47.6% (10/21) 64.6% (64/99) 0.11 1.13 (0.94 - 1.36) 

≥65 years 19% (4/21) 10.1% (10/99) 0.20 1.78 (0.69 - 4.54) 

Known Hypertension 19% (4/21) 23.2% (23/99) 0.46 1.04 (0.86 - 1.25) 

Diabetes 14.3% (3/21) 17.2% (17/99) 0.51 0.96 (0.78 - 1.18) 

Tobacco 23.8% (5/21) 24.2% (24/99) 0.60 0.99 (0.82 - 1.20) 

Obesity 9.5% (2/21) 5.1% (5/99) 0.35 1.69 (0.49 - 5.87) 

Hypertension grade     

Normal BP 0% 2% (2/99) 0.67 1.21 (1.11 - 1.32) 

Grade 1 Hypertension 0% 2% (2/99) 0.67 1.21 (1.11 - 1.32) 

Grade 2 Hypertension 23.8% (5/21) 11.1% (11/99) 0.11 2.03 (0.86 - 4.77) 

Grade 3 Hypertension 76.2% (16/21) 84.8% (84/99) 0.25 1.12 (0.85 - 1.46) 

Renal disease stage     

Normal 0% 4% (4/99) 0.45 1.22 (1.12 - 1.33) 

Stage 1 0% 2% (2/99) 0.67 1.21 (1.11 - 1.32) 

Stage 2 0% 1% (1/99) 0.82 1.21 (1.11 - 1.32) 

Stage 3 4.8% (1/21) 23.2% (23/99) 0.043 1.21 (1.06 - 1.38) 

Stage 4 0% 32.3% (32/99) 0.001 1.31 (1.16 - 1.47) 

Stage 5 95.2% (20/21) 40.41% (40/99) 0.0001 2.00 (1.77 - 4.31) 

Hemoglobin level 
(g/dl) 

    

≥12 0% 26.3% (26/99) 0.003 1.28 (1.15 - 1.43) 

[8 - 12] 57.1% (12/21) 52.5% (52/99) 0.44 1.16 (0.53 - 2.56) 

<8 42.9% (9/21) 21.2% (21/99) 0.04 2.25 (1.05 - 4.80) 

Fundoscopic exam     

Normal 9.5% (2/21) 35.4% (35/99) 0.014 0.23 (0.05 - 0.96) 

Retinopathy 1 0% 6.1% (6/99) 0.30 1.22 (1.12 - 1.33) 

Retinopathy 2 14.3% (3/21) 21.2% (21/99) 0.35 1.07 (0.90 - 1.28) 

Retinopathy 3 76.2% (16/21) 37.4% (37/99) 0.001 4.04 (1.58 - 10.32) 

LVH 100% (21/21) 79.8% (79/99) 0.015 1.26 (1.14 - 1.40) 

Etiology of  
hypertension 

    

Essential 57.1% (12/21) 60.6% (60/99) 0.47 1.02 (0.86 - 1.21) 

Chronic GN 28.6% (6/21) 24.2% (24/99) 0.43 1.20 (0.51 - 2.81) 

Diabetes 14.3% (3/21) 13.1% (13/99) 0.56 1.08 (0.35 - 3.26) 

PKD 0% 2% (2/99) 0.67 1.21 (1.11 - 1.32) 

LVH = Left Ventricular Hypertrophy; GN = Glomerulonephritis; PKD = Polycystic Kidney Disease. 
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Figure 3. Cumulative survival according to glomerular filtration rate and renal failure stage. 

 

 
Figure 4. Cumulative survival according to hemoglobin level. 

 
The young age of patients is reported in most studies conducted in Africa [13] 

[14]. The reported clinical signs are the expression of the multiple organ effects 
of hypertension (cardiac, renal). Almost all our patients already had an impaired 
renal function at first contact with the department. It looks as if impaired renal 
function is the only reason for nephrology referral. According to Anthony J et 
al., HT was secondary in 13% to 17% of adult patients (19 - 64 years) in the USA 
[17]. In our study, 2 out of 5 patients had secondary hypertension. This could be 
due to the substantial proportion of chronic glomerulonephritis in the young 
population like ours. 

Various classes of drugs were combined in varying proportions. In most series,  
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Figure 5. Cumulative survival according to hypertensive retinopathy and stage. 

 
calcium channel blockers are the most commonly used classes, followed by 
ACEI and ARB in varying proportions [18] [19]. In Wang study, diuretics were 
the most commonly used drugs [16]. This multiple therapy is performed due to 
the severity of hypertension. It is thus not related to the etiology of HT. The 
guidelines suggest that the combination of one calcium channel blocker, one an-
giotensin receptor blocker (ARB) and one diuretic is the preferred combination 
when a multiple therapy is required [1]. In our context, we sometimes had to go 
beyond what is recommended by adding other molecules such as a centrally 
acting antihypertensive agent and/or a beta-blocker in order to achieve the target 
blood pressure. 

We did not find any literature data on the relationship between the causes of 
HT and the combinations of antihypertensive drugs. In our study, over half of 
patients who received a combination of 5 antihypertensive drugs had an HT due 
to CGN. This non-significant difference could be related to the small number of 
patients in this group. A greater number would be useful in order to address this 
issue. 

Mortality rate in our study is virtually identical to that found in other series 
[13]. Finally, the advanced stage of renal disease upon admission and failure to 
achieve the target blood pressure are factors for renal disease progression. This 
suggests a need for early consultation and a relatively rapid achievement of the 
target blood pressure to slow the progression of the disease. Conversely, retino-
pathy does not appear to be a factor for renal disease progression. However, 
hypertension has profound effects on various parts of the eye. Signs of hyperten-
sive retinopathy are associated with other indicators of organic diseases (such as 
left ventricular hypertrophy and renal failure) and may be risk markers for fu-
ture clinical events such as stroke, congestive heart failure and cardiovascular 
death [20] [21]. Furthermore, retinal microvascular abnormalities are associated 
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with renal dysfunction, suggesting that common systemic microvascular processes 
may underlie the development of microvascular damages in the eyes and kidneys 
[22]. In the presence of chronic kidney disease, hypertensive retinopathy is a 
strong predictor of mortality [23]. 

Cardiovascular disease (CVD) and chronic kidney disease (CKD) often coex-
ist and are known to have a bidirectional effect on one another [24]. CKD is a 
risk factor for the development of cardiovascular disease. Moreover, in patients 
with CVD, CKD is associated with a significantly increased risk of cardiovascu-
lar mortality [25]. The high proportion of renal failure in our hypertensive pa-
tients could thus explain this high mortality rate. 

Anemia, often encountered in people with chronic diseases, is an additional 
mediator in the progression of chronic diseases, and also an independent risk 
factor for cardiovascular complications and mortality [26]. The prevalence of 
anemia increases with the advanced stage of CKD, as well as the mineral and 
bone disorders which increase the cardiovascular risk. Chronic kidney disease 
leads to an increased risk of mortality, which increases additively in the presence 
of anemia [27]. These findings suggest that early diagnosis and primary care 
management may be worth carrying out in this high-risk group. 

5. Conclusions 

Multiple antihypertensive therapy, which is common in nephrology, is related to 
the severity of HT and not to its cause. It enabled the normalization of blood 
pressure and the improvement of renal function in the majority of cases. How-
ever, mortality remains high and the factors associated with death are end-stage 
renal disease, stage 3 retinopathy and the presence of severe anemia. 

Multiple antihypertensive therapy may pose the problem of treatment adhe-
rence due to the large number of drugs to be taken and patients’ low socioeco-
nomic status. Therapeutic education and the actual implementation of health 
insurance could be the key to good adherence to treatment, so as to prevent 
complications of hypertension or to slow down its progression. 
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