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Introduction
It is essential to understand the mechanism, to evaluate and 

determine the good management of patients undergoing Renal 
Replacement Therapy (RRT) such as hemodialysis. Patients 
with End-Stage Renal Disease (ESRD) need renal replacement 
therapy for survival [1]. Blood pressure is frequently measured in 
hemodialysis centers, but there is often dissatisfaction related to the  
measurement technique by health workers, therefore, to determine  
blood pressure during hemodialysis, blood pressure is measured  

 
before, several times during and after hemodialysis session and 
also home and Ambulatory Blood Pressure (ABP) measurements 
are performed. Many authors suggest that Ambulatory Blood 
Pressure Monitoring (ABPM) is considered the ‘gold standard’ 
method for diagnosing hypertension in hemodialysis patients 
[2]. In patients with End Stage Renal Disease (ESRD) undergoing 
hemodialysis elevated blood pressure is a common condition and is 
not adequately controlled [3]. 
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ARTICLE INFO Abstract

Introduction: Studies have shown that high systolic and diastolic blood pressure in 
patients, along with known risk factors for cardiovascular disease, are associated with 
end-organ damage, vascular stiffness and poor outcomes in hemodialysis patients.

Purpose of Research: The purpose of this paper is to provide a clear overview of 
the presence of hypertension in patients at the Hemodialysis Center, at the Nephrology 
Clinic and to present the results obtained from this research.

Methodology: This study was a prospective study conducted at the Hemodialysis 
Center at the Nephrology Clinic, University Clinical Center of Kosovo, that involved pa-
tients with renal disease undergoing hemodialysis. This study included 120 patients.

Results: According to gender of the patients, there were 69 (57.5%) females, and 
51 (42.5%) males. Mean systolic and diastolic blood pressure before hemodialysis were 
higher compared to values after hemodialysis. Blood pressure variation observed post 
hemodialysis, showed that from 120 patients, 3 (2%) patients had no significant change 
in systolic blood pressure pre to post hemodialysis, 9 (8%) patients had intradialytic 
hypertension, while 108 (90%) patients had intradialytic hypotension.

Conclusion: This research has shown that arterial hypertension is a common 
problem among hemodialysis patients. Prior to the hemodialysis session, 32% of 
patients were hypertensive (with elevated systolic and diastolic blood pressure), while 
in 35% of patients isolated systolic hypertension was present. After the hemodialysis 
session, 90% of patients had lower mean systolic and diastolic blood pressure than 
before hemodialysis session.
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Main pathogenic mechanisms of hypertension in hemodialysis 
patients are: Sodium and volume overload, increased arterial 
stiffness, activation of the renin-angiotensin- aldosterone system, 
activation of sympathetic nervous system, endothelial dysfunction 
imbalance between endothelium-derived vasodilators and 
vasoconstrictors), high prevalence of sleep apnoea and use of 
recombinant erythropoietin’s [4]. Increased arterial pressure is 
associated with increased risk for left ventricular hypertrophy, 
coronary artery disease, heart failure, cerebrovascular 
complications, and death [5].  The correlation between hypertension 
and cardiovascular disease risk in hemodialysis patients is poorly 
understood, and still present paradoxical reports [6]. Many studies 
have shown that high systolic and diastolic blood pressure in 
patients, along with known risk factors for cardiovascular disease, 
are associated with end-organ damage, vascular stiffness and poor 
outcomes in hemodialysis patients [7].

Purpose of Research

The purpose of this paper is to provide a clear overview of the 
presence of hypertension in patients at the Hemodialysis Center, at 

the Nephrology Clinic, University Clinical Center of Kosovo and to 
present the results obtained from this research. We aimed to report 
the prevalence of hypertension in hemodialysis patients and to 
show differences between mean blood pressure values before and 
after hemodialysis, according to gender, age of patients and length 
of time on hemodialysis.

Material and Methods

This study was a prospective study conducted at the 
Hemodialysis Center at the Nephrology Clinic, University Clinical 
Center of Kosovo, that involved patients with renal disease 
undergoing hemodialysis. This study included 120 patients. Data 
included age, gender, length of time on hemodialysis, systolic and 
diastolic blood pressure values at onset of hemodialysis and at 
the end of hemodialysis. Blood pressure values were monitored 
throughout the hemodialysis sessions over a six-month period, 
January-June 2019. Hypertension was defined as mean arterial 
pressure prior to hemodialysis session SBP>150mmHg and/or 
DBP>85mmHg [8]. The statistical method used is the arithmetic 
mean. The results are shown in (Tables 1-5) and (Figures 1-4).

Figure 1: Demographic characteristics of the study population.

Figure 2: Arterial blood pressure variation observed in patients before hemodialysis.
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Table 1: Demographic characteristics of the study population.

Parameter Frequency (%)

Gender

Female 69 ( 57.5%)

Male 51 (42.5%)

Age groups

<40 years 6 (5%)

41-60 years 51 (42.5%)

>60 years 63 (52.5 %)

Table 2: Comparison of mean blood pressure parameters before 
and after hemodialysis.

Parameter Before hemodialyis After hemodialysis

Systolic blood pressure 
(mmHg) 153.69 132.34

Diastolic blood pressure 
(mmHg) 81.56 70.14

Table 3: Blood pressure parameters according to gender.

Parameter Male Female

Before hemodialysis

Systolic blood pressure (mmHg) 153.6 153.76

Diastolic blood pressure (mmHg) 80.1 80.67

After hemodialysis

Systolic blood pressure (mmHg) 137.37 128.25

Diastolic blood pressure (mmHg) 73.2 67.88

Table 4: Blood pressure parameters according to age.

Parameter <40 years 40-60 
years

>60 
years

Before hemodialysis

Systolic blood pressure (mmHg) 178.9 150.8 153.49

Diastolic blood pressure (mmHg) 97.14 81.28 77.45

After hemodialysis

Systolic blood pressure (mmHg) 169.27 129.9 130.76

Diastolic blood pressure (mmHg) 93.44 72.89 66.02

Table 5: Blood pressure parameters according to the length of 
time on hemodialysis.

Parameter <1 year 1-5 years >5 years

Before hemodialysis

Systolic blood pressure (mmHg) 162.85 148.69 154.47

Diastolic blood pressure (mmHg) 88.95 76.16 79.49

After hemodialysis

Systolic blood pressure (mmHg) 137.98 130.32 130.83

Diastolic blood pressure (mmHg) 77.72 68.23 68.26

Figure 4: Arterial blood pressure variation observed in 
patients after hemodialysis.

Figure 4: Arterial blood pressure variation observed in patients after hemodialysis according to gender.
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Results

At the Hemodialysis Center at the Nephrology Clinic, University 
Clinical Center of Kosovo, arterial blood pressure values of 120 
patients undergoing hemodialysis were observed over a six-month 
period, January-June, 2019. According to gender, there were 69 
(57.5%) females, and 51 (42.5%) males. According to age, patients 
aged <40 years were 6 (5%), patients aged 41-60 years were 51 
(42.5%), while patients aged >60 years were 63 (52.5 %). Mean 
age of patients was 58 years. Considering the length of time these 
patients were involved in hemodialysis, under 1 year were 24 (20%), 
1-5 years were 54 (45%), and over 5 years were 42 (35%). Mean 
systolic and diastolic blood pressure before hemodialysis were 
higher compared to values after hemodialysis. Mean systolic and 
diastolic blood pressure variation observed before hemodialysis 
were as follows: 38 (32%) patients resulted with mean systolic 
pressure >150 and mean diastolic pressure >85 (hypertension), 42 
(35%)  patients resulted with mean systolic blood pressure >140 
and mean diastolic pressure <90 (isolated systolic hypertension), 
36 (30%) patients resulted with normal blood pressure values and 
4 (3%) patients were hypotensive before hemodialysis. 

Mean systolic and diastolic blood pressure values prior to 
hemodialysis had no significant difference between female and 
male patients but mean systolic and diastolic blood pressure values 
after hemodialysis in male patients were higher than those of 
female patients after hemodialysis. According to age, patients <40 
years of age had higher mean systolic blood pressure values, before 
and after hemodialysis, than the other age groups. Considering the 
length of time on hemodialysis, it is observed that mean systolic 
blood pressure is higher in patients that received hemodialysis 
for less than one year. Mean systolic and diastolic blood pressure 
variation observed post hemodialysis were as follows: 3 (2%) 
patients had no significant systolic blood pressure changes after 
hemodialysis, 9 (8%) patients had intradialytic hypertension and 
108 (90%) patients had intradialytic hypotension.

Discussion

Hypertension is a common problem among hemodialysis 
patients. The prevalence of hypertension in this study is 67%. 
The population studied consisted of 120 patients observed 
at the Hemodialysis Center at the Nephrology Clinic, prior to 
hemodialysis, 38 (32%) patients resulted with mean systolic 
pressure >150 and mean diastolic pressure >85 (hypertension), 
42 (35%) patients resulted with mean systolic pressure >140 and 
mean diastolic pressure <90 (isolated systolic hypertension), 36 
(30%) patients resulted with normal blood pressure values and 4 
(3%) patients were hypotensive. 52.23% of hypertensive patients, 
had isolated systolic hypertension. The mean systolic and diastolic 
blood pressure values prior to hemodialysis are significantly higher 
than those after hemodialysis. The effect of intravascular volume 
excess is commonly observed in hypertensive End-Stage Renal 
Disease (ESRD) patients and could explain this finding. However, 

intradialytic hypertension was observed in 9 (8%) patients in the 
study, where the mean blood pressure values were increased after 
the hemodialysis session. 

The procedure of hemodialysis removes a number of 
antihypertensive medications and removal of antihypertensive 
medications could precipitate intradialytic hypertension. Dialysis-
specific factors such as: net sodium gain, high ionized calcium 
and hypokalemia are also thought to play an important role [9]. 
Fluid overload is also a known cause of intradialytic hypertension 
[10]. These could possibly be some of the factors contributing to 
intradialytic hypertension in this study. Mean blood pressure 
values prior to hemodialysis had no significant difference between 
female and male patients, but mean blood pressure values after 
hemodialysis in male patients were higher than those of female 
patients after hemodialysis. Patients aged < 40 years made up only 
5% of the study population, but compared to other age groups, 
mean systolic pressure values before and after hemodialysis were 
higher, possibly because arterial stiffening occurs at a younger age. 
Considering the period of time that patients had been receiving 
hemodialysis, it is observed that mean systolic blood pressure is 
higher in patients who had receive hemodialysis in less than one 
year. Some of the results obtained from our study are similar to the 
results of a retrospective study of arterial blood pressure of 649 
patients at 10 dialysis centers in Mississippi.

Conclusion

This research has shown that arterial hypertension is common 
among hemodialysis patients. Prior to the hemodialysis session, 
32% of patients were hypertensive (with elevated systolic and 
diastolic blood pressure), while in 35% of patients isolated systolic 
hypertension was present. After the hemodialysis session, 90% of 
patients had mean systolic and diastolic blood pressure, lower than 
before hemodialysis session. However, 8% of patients were affected 
by intradialytic hypertension, so blood pressure values were 
increased during hemodialysis and that resulted in hypertension 
after hemodialysis. This paper informs practitioners and healthcare 
professionals on this issue in order to properly manage the patient 
and prevent the onset of complications resulting from hypertension.
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