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Abstract 
The prevalence of hypertension in iterative hemodialysis (HD) remains high and was associated 
with a high morbidity and mortality. It was a single-center retrospective study including 124 pa-
tients on chronic HD in our unit. The prevalence of hypertension was determined from blood 
pressure (BP) monitoring in beginning, middle and end of dialysis. We defined hypertension as 
systolic BP (SBP) greater than or equal to 140 mmHg and/or diastolic BP (DBP) greater than or 
equal to 90 mmHg on at least two measures. We have established a comparative study between 
the group of hypertensive dialysis and those not hypertensive. The prevalence of hypertension 
was 69.35% (86/124). The mean age was 57.15 years with a sex ratio of 1.2. Echocardiograms, 
performed in 64.5% of patients, showed a high prevalence of cardiac consequences of hyper- 
tension with left ventricular hypertrophy in 80% of patients and an average ejection fraction of 
62%. Diabetes, dialysis one session per week and the non-compliance with lifestyle and dietary 
rules were significantly associated with hypertension in HD in our study. The effect of HD on BP is 
dose-dependent. The reduction of BP allows a lower risk of cardiovascular (CV) events and mor-
tality in hypertensive patients. 
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1. Introduction 
Hemodialysis patients are at high risk for CV complications. This persists as their most common cause of death. 
Hypertension remains the most prevalent treatable risk factor in these patients [1]. Control of hypertension is 
important for reducing morbidity and mortality. 

Hypertension is common in HD patients with a prevalence rate of approximately 90%. Appropriate BP targets 
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for these patients remain uncertain. Studies have shown major gaps between recommended practice and real- 
world clinical performance in hemodialysis populations, including management and control of BP. 

The measurement of BP is a simple and reproducible method. The National Kidney Foundation Kidney Dis-
ease Outcomes Quality Initiative (NKF-KDOQI) BP targets are pre-HD < 140/90 mm Hg, post-HD < 130/80 
mm Hg [2]. 

Volume overload is a primary factor contributing to hypertension, and attaining true dry weight remains a 
priority for nephrologists. More, a wide variety of pathophysiological mechanisms are involved. 

2. Material and Methods 
This was a retrospective study including 124 patients on chronic hemodialysis in our unit conducted in January 
2014. 

We excluded from the study, patients with advanced diseases such as cancer and New York Heart Association 
(NYHA) stage IV heart failure and those with average hemodialysis < 6 months. Patients were on bicarbonate 
dialysis by synthetic membranes of various surfaces, and the duration of dialysis was 4 hours. 

A blood pressure monitoring was performed in beginning, middle and end of dialysis as well as the heart rate. 
BP was taken in sitting position after 5 - 10 minutes of rest. Post-HD values were taken 5 - 10 minutes following 
dialysis. 

The weight is measured at the entrance and exit of the session. 
Demographic, clinical data and laboratory parameters were collected from patient’s medical records. 
Echocardiograms data not exceeding 6 months is collected. 
Comparative study of different clinical and biological parameters between the group of hypertensive dialysis 

patients and those not hypertensive was conducted. 
Baseline characteristics were described as means and standard deviations for continuous variables, and fre-

quencies and proportions for categorical variables. 
A study of the correlation was made between the various parameters by the statistical test CHI2. p value ≤ 

0.05 was regarded as significant. 
The ethics committee had no objections against this study since it reflects our clinical work habits and did not 

include supplementary measures (biological or radiological examinations). 

3. Results 
The prevalence of hypertension was 69.35% (86/124), and it was both systolic and diastolic in 90% of patients. 
The mean SBP was 170 mmHg. The mean age was 57.15 years [24 - 79 years] with a sex ratio of 1.21. Twenty 
patients (23.25%) were smokers. 

Forty six patients (53.48%) were chronic HD with 3 sessions per week, 27 (31.39%) had two sessions per 
week and 13 (15.11%) had one session per week. The average hemodialysis was 48.65 months [6 - 300 months]. 
The interdialytic weight gain was 2.7 kg. Significant residual renal diuresis persisted in 12 patients (13.95%). 
Thirty nine patients were diabetics (45.34%). The initial nephropathy was diabetic nephropathy in 33 cases 
(38.37%), hypertensive nephropathy in 28 cases (32.55%), chronic glomerulonephritis in 13 cases (15.11%), 
chronic interstitial nephritis in 7 cases (8.13%) and chronic kidney disease of unknown etiology in 5 cases 
(5.81%). 

Table 1 shows patient’s epidemiological data. 
Fifty-seven (66.27%) of the patients said respect the life style and dietary rules. 
Only four patients (4.65%) were on ASE. Echocardiograms, performed in 64.5% of patients, showed left ven-

tricular hypertrophy in 80% of patients and an average ejection fraction of 62%. 
Table 2 shows clinical and laboratory patient’s features. 
Sixty per cent of patients were taking antihypertensive treatment. The third of them (19.76%) took three anti 

hypertensive drugs. Forty five (52.32%) patients were on RAS-blocking drugs. 
A comparative study of different clinical and biological parameters between the group of hypertensive dialy-

sis patients and those not hypertensive (Table 3), found that diabetes, dialysis one session per week and the non- 
compliance with lifestyle and dietary rules were significantly associated with hypertension in HD (p = 0.01, 0.01 
and 0.005 respectively). 
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Table 1. Epidemiological data.                                                                                 

Characteristic Duration of disease (years) Value 

Age (years)  57.15 

Sex Ratio M/F  1.21 

Smoke  20 (23.25%) 

Average hemodialysis (months)  48.65 

Diabetes 19.2 39 (45.34%) 

Cause of renal failure   

Diabetic nephropathy 21.5 33 (38.37%) 

Hypertensive nephropathy 18.1 28 (32.55%) 

Chronic glomerulonephritis 10.6 13 (15.11%) 

Chronic Interstitial Nephritis 17.8 7 (8.13%) 

Chronic kidney disease of unknown etiology 9.4 5 (5.81%) 

 
Table 2. Clinical and laboratory features.                                                                       

Parameters Value 

Pre-HD systolic BP (mm Hg) 170 

Pre-HD diastolic BP (mm Hg) 87 

Pre-HD mean arterial pressure (mm Hg) 123 

Pre-HD mean heart rate (bpm) 76 

Post-HD systolic BP (mm Hg) 132 

Post-HD diastolic BP (mm Hg) 70 

Post-HD mean arterial pressure (mmHg) 101 

Post-HD mean heart rate (bpm) 88 

PTH (pg/ml) 400 

Hb (g/dl) 8.2 

Albumin (g/l) 29.91 

Interdialytic weight gain (Kg) 2.7 

Residual renal diuresis 12 (13.95%) 

Patients respecting life style and dietary rules 57 (66.27%) 

Erythropoiesis stimulating agents 4 (4.65%) 

4. Discussion 
Hypertension is present in up to 90% of end stage renal disease (ESRD) patients irrespective of the etiology of 
kidney disease [3]. Hypertension is recognized as an important modifiable risk factor for progression of chronic 
kidney disease (CKD) to ESRD and overall cardiovascular morbidity and mortality [4]. 

The prevalence of hypertension in HD patients is 80% - 90% [5]. In our study, it was of the order of 70%. 
Elevated pre-HD SBP was associated with the occurrence of de novo cardiac failure, coronary artery disease 

and left ventricular hypertrophy (LVH), while actually lower SBP was associated with increased mortality [6]. 
But the reduction of BP in actively treated patients was associated with lower risks of all-cause and CV mortali-
ty [7]. 

Clinical guidelines-derived treatment goals represent the standards for providing evidence-based treatments  
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Table 3. Comparison of patient’s characteristics between two groups: hypertensive and not hypertensive patients.                   

 Hypertensive  
(n = 86) CI Not hypertensive 

(n = 38) CI p 

Age (years) 57.15  54.2  0.1 

Sex ratio M/F 1.21  1.11  0.1 

Smoke 20 (23.25%) [14.3% - 32.2%] 5 (13.15%) [2.4% - 23.9%] 0.5 

Respecting lifestyle and  
dietary rules 57 (66.27%) [56.3% - 76.3%] 32 (84.21%) [72.6% - 95.8%] 0.005 

Diabetes 39 (45.34%) 
 [34.8% - 55.9%] 10 (26.31%) [12.3% - 40.3%] 0.01 

Average HD (months) 48.65  47.21  0.5 

Interdialytic weight gain (Kg) 2.7  2.65  0.1 

Residual renal diuresis 12 (13.95%) [6.6% - 21.3%] 18 (47.36%) [31.5% - 63.2%] 0.29 

HD one session 13 (15.11%) [7.5% - 22.7%] 2 (5.26%) [−1.8% - 12.4%] 0.01 

HD two sessions 27 (31.39%) [21.6% - 41.2%] 8 (21.05%) [8.1% - 34%] 0.5 

HD three sessions 46 (53.48%) [42.9% - 64%] 28 (19.15%) [6.6% - 31.7%] 0.5 

Parathyroid hormone (pg/ml) 400  458  0.21 

Serum Albumin (g/l) 29.91  30.02  0.39 

Hemoglobin (g/dl) 8.2  7.9  0.1 

Erythropoiesis  
stimulating agents 4 (4.65%) [0.2% - 9.1%] 1 (0.02%) [−0.4% - 0.5%] 0.5 

CI: Confidence interval. 
 
for dialysis patients. Although BP levels < 140/90 mmHg are recommended by current dialysis guidelines [8]. 

The optimal timing and method of BP measurement has yet to be defined. Compared to predialysis or post-
dialysis BP measurements, mean BP better correlates with echocardiographic LVH and with all-cause of mortal-
ity [9]-[11]. Other authors find that mean post-HD ambulatory BP correlated more strongly with left ventricular 
mass index (LVMI) than either mean systolic or diastolic BP [12] [13]. 

If ambulatory or home BP measurements are unavailable, median intradialytic midweek BP is used to define 
clinic BP [14]. 

Salt and water retention with excess extracellular fluid volume is frequent in hemodialysis patients. Overhy-
dration is responsible for volume and pressure overload. Extracellular volume excess is an important factor in 
the pathogenesis of arterial hypertension, and control of volume status by ultrafiltration and achievement of dry 
weight is considered an essential therapeutical approach [15] [16]. Volume reduction is associated with arterial 
pressure reduction and with decreased LVH [17]. Reducing dietary salt intake is considered to be a fundamental 
intervention in this population [18] [19]. 

The percentage of interdialytic weight gain predicts increased pre-HD systolic BP and greater reduction in 
systolic BP from pre to post-HD. This is seen particularly in non-diabetics, younger patients, and those with 
greater estimated dry weight. We should be less aggressive with BP in older patients or those with diabetes [17]. 

Measurements by 24-hours ambulatory BP monitoring have shown that intensification of ultrafiltration may 
improve the control of hypertension in these patients [15]. But it increases the risks for arteriovenous fistula 
complications and CV events [20]. 

More frequent or longer dialysis is the ideal option for bettering BP control in HD patients. Frequent HD had 
significantly greater reductions in pre-HD systolic BP and number of antihypertensive medications used. A sig-
nificant reduction in left ventricular (LV) mass is found with frequent HD [21] [22]. 

Nocturnal HD is another option suggested to improve outcomes in HD patients by offering increased dialysis 
time and reducing the large fluctuations in fluid shifts that occur with conventional HD. Nocturnal HD showed 
improvements in BP (systolic, diastolic, and mean arterial pressure) and LV mass index [23]. 
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For our patients, we cannot ensure in the hospital 3 dialysis sessions for all. When weight gain is important, 
we extend the session at 5 hours. We insist on achievement of dry weight. 

The RAAS has long been implicated in the etiology of hypertension in HD patients. It has been shown that 
ESRD patients have higher sympathetic nervous system activity. Abnormal autonomic sympathetic nervous ac-
tivity can manifest as an absence of a nocturnal dip in BP. Nocturnal or diurnal dipping in BP is frequently ab-
sent in both CKD and ESRD populations and is associated with adverse outcomes [24]. 

Endothelial cell dysfunction involves disrupted balance of vasoconstrictors and vasodilators mediators, with 
as consequences, increased vasoconstriction. 

Treatment with antihypertensive agents in ESRD patients was associated with improved CV events and mor-
tality [25] [26]. The current recommendation is to employ a RAAS-blocking drug as the first-line agent in pa-
tients on HD [4]. In addition to their beneficial effect on BP, RAAS inhibitors improve LVH and pulse wave 
velocity. Additional antihypertensive agents are frequently needed for persistent hypertension, and calcium 
channel blockers and beta-blockers are some of the next recommended therapies [8]. 

Arterial stiffness is a pathogenetic process that occurs naturally with aging, but is accentuated in ESRD. The 
consequence is increased SBP and pulse pressure, which contribute to LVH. 

Secondary hyperparathyroidism that accompanies CKD may contribute to the high prevalence of hyperten-
sion. Systolic and diastolic BP were significantly increased in subjects with elevated parathyroid hormone 
(PTH). Treatment with vitamin D significantly lowered cytosolic calcium, PTH, and mean BP [4]. 

More, ASE used to correct the anemia associated with ESRD are also suspected of causing increases in BP by 
increased sensitivity to angiotensin II and adrenergic stimuli [27]. Because of unavailability of ASE in our hos-
pital, 4 patients only were on ASE. 

It can be seen that delay in connection on the machine, needle insertion, anxiety about dialysis, are also likely 
to play a significant role in raising pre-HD BP [24]. 

5. Conclusions 
Hypertension is highly prevalent in HD patients. It is associated with CV disease, the leading cause of mortality 
in HD patients. 

Although clinical trial evidence of a target BP that improves mortality does not currently exist. The clinician 
is faced with a dilemma on how to evaluate blood pressure and treat this condition. 

Management of hypertension in HD patients should include the establishment and maintenance of the appro-
priate dry weight and limitation of interdialytic sodium/fluid intake. 

Pharmacologic therapy should include RAAS inhibitors as first-line agents. 
We found in our study that hypertension risk factors in HD were: diabetes, dialysis one session per week and 

the non-compliance with lifestyle and dietary rules. 
However, the two groups being compared were not homogenous. Further studies with larger numbers could 

be more conclusive. 
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