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 Background: Hypertension in patients with renal failure is very common and is one of 
the most important factors involved in creation and progression of cardiovascular 

disease in dialysis patients. Also increase blood volume is the most important factor in 

blood pressure in these patients. Objective: This was a descriptive cross-sectional study 
and 30 dialysis patients undergoing hemodialysis in Darab Imam Hassan Mojtaba 

hospital in Iran were selected. Systolic and diastolic blood pressure, mean arterial 

pressure and weight changes were measured before and after dialysis during four 
consecutive hemodialysis. Data were analyzed by paired t-test. Results: Mean age of 

samples was 53.23 ± 2.87. Prevalence of hypertension was high, but there was no 

significant relationship between age, sex, duration of dialysis with blood pressure. Also 
there was no significant correlation between weight changes and blood pressure. The 

results showed that weight changes had no significant effect on blood pressure. 

Conclusion: This finding may indicate that other factors except blood volume were 
affected on variation of blood pressure.  

 

 
© 2014 AENSI Publisher All rights reserved. 

To Cite This Article: Fereshteh Dadfar., The relationship between weight variations and blood pressure in dialysis patients. Adv. Environ. 

Biol., 8(16), 402-405, 2014 

 

INTRODUCTION 

 

 Hemodialysis is one way to treat dialysis patients with chronic renal failure which in occur two physical 

processes simultaneously including cleaning substances such as urea and their entry into the dialysis solution 

and transfer of substances such as calcium, sodium, etc., into the patient's blood. Today, more than one million 

people in the world live via the dialysis [1-2]. Cardiovascular disease is the leading cause of death in dialysis 

patients [3]. Hypertension is a one of the most important factors in determining hemodialysis and called to 

systolic blood pressure equal to or greater than 140 mm Hg and diastolic blood pressure equal to or greater than 

90 mm Hg, is the second leading cause of chronic renal failure [4]. About 75 to 80 percent of patients with end-

stage kidney disease had high blood pressure [5]. On the other hand, decrease of blood pressure is the most 

common complication of dialysis that in 25 to 55 percent of cases occur in the second half of dialysis [4-6]. 

Hypertension in patients with chronic renal failure include salt and water retention, increased activity of renin-

angiotensin system, increased sympathetic activity, decreased vasoreceptors such as bradykinin and 

prostaglandinsPGE2,decreased baroreceptor sensitivity and mediator disorders such as nitric oxide, endothelin 

and L-arginine [7]. Percent of uremic patients had normal blood pressure after dialysis and fluid removal, but 

%43 of them need treatment for high blood pressure[8]. Hypertension is often associated with blood volume, but 

other factors such as increased activity of the sympathetic system and renin-angiotensin system activity can be 

involved [9-11]. Blood pressure was measured during hemodialysis frequently that these measurement is 

considered as a marker to assess cardiovascular stability. Hypertension is caused increasing of the workload of 

heart, that in the term long lead to heart failure. Despite impressive advances in the control of blood pressure in 

the normal population, control of hypertension still remains a problem in hemodialysis patients. This study was 

investigated the relationship between weight changes and blood pressure variation in hemodialysis patients. 

 

MATERIALS AND METHODS 

 

 In a descriptive cross-sectional study, 30dialysis patients admitted to hemodialysis center of the Darab 

Imam Hassan Mojtaba hospital in Iran. All patients with at least two months of hemodialysis and full consent 
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participated in the study. First, age, sex, number of dialysis and dialysis duration were evaluated. Systolic and 

diastolic blood pressure was recorded in each patient per hour during dialysis time and the mean systolic and 

diastolic blood pressure before and after dialysis sessions during 4 consecutive hemodialysis were measured. 

The mean arterial pressure was calculated by used formula of Leypoldt at al [7]: 

 Mean arterial blood pressure = diastolic blood pressure + 1/3(systolic blood pressure - diastolic blood 

pressure) 

The weight patients were measured using a calibrated scale before and after each dialysis session. All of the 

patients were hemodialyzed by Fersinus system. Diabetic patients due to diabetic neuropathy were excluded in 

the study. Data was analyzed by paired t-test. 

 

RESULTS AND DISCUSSION 

 

 The patients were 16 female and 14 male. Age of patients was 21 -87 years with an average age of 

53.23±2.87 year. The mean age of hemodialysis was 3.17 ± 0.87 years. Number of dialysis was 1-3 times per 

week for 4 hours treatment with maintenance hemodialysis. %93 of the patients had no a history of renal 

transplantation. Among the patients, %50 had O
+ 

blood group (the highest percentage) and %3.3 had A
- 
blood 

group (The lowest percentage of blood group). B
+
 blood group were%13.3, AB

+
 blood group %6.7 and A

+
 blood 

group %26.7 respectively (Table 1). 

 
Table 1: Demographic and clinical variables of patients. 

Variables  N (%) 

Sex 
Female (3.53)16 

Male (7.46)14 

 
Duration 

of  Dialysis 

< 1 year (4.73)22 

> 1 year (3.13)4 

2-6 years (3.3)1 

> 6 year (10)3 

 

Dialysis 

per week 

Once (20)6 

Twice (40)12 

Three (40)12 

 
Table 2: Mean of blood pressure in dialysis patients before and after dialysis. 

Diastolic Blood Pressure Systolic Blood Pressure Blood Pressure 

Post dialysis Pre dialysis Post dialysis Pre dialysis Time control 

70 2.77 55.122 135.42 First session 

01.65 43.76 61.125 70.136 Second session 

33.68 9.79 32.124 38.138 Third session 

52.64 11.72 60.123 91.136 Fourth session 

 
Table 3: Mean of arterial pressure and weight changes at consecutive dialysis sessions. 

Weight changes (Kg) Post dialysis Pre dialysis Dialysis session 

65.2 51.87 61.96 First session 

54.2 21.85 52.96 Second session 

48.2 99.86 39.99 Third session 

22.2 21.84 71.93 Fourth session 

 

 The mean of systolic and diastolic blood pressure of the patients had significant difference before and after 

hemodialysis in multiple sessions (p≤ 0.05). There was no significant difference between systolic and diastolic 

blood pressure before and after dialysis in males and females (p > 0.05) (Table 2). 

 The mean arterial pressure before dialysis was 96.55 ± 1.15 and post-dialysis mean arterial pressure was 

85.98 ± 0.76. The difference mean arterial pressure between in the first session of dialysis and after fourth 

session were 6/2(arise of approximately 6.2). The mean of weight change in four sessions was of 2.5 ± 0.09kg 

(Table3).There was no significant relationship between weight changes and mean arterial blood before and after 

dialysis (p> 0.05). 

 In present study there was a significant difference in blood groups among the patients (%50 for blood group 

O
+
 and %3.3 for blood group of A

-
). The prevalence of hypertension in chronic hemodialysis patientswas60 to 

90 percent approximately [12-13] and one of the most important factors in the onset of cardiovascular disease 

and mortality, as mortality due to cardiovascular dysfunction in population of end stage renal disease was 

approximately 20 times the normal subjects [14]. Systemic hypertension was a risk factor for the development 

of arteriosclerosis, inflammation, left ventricular hypertrophy, heart failure and death [13-15-16]. Sinha and 

Aggarwal showed that blood pressure control in hemodialysis patients was due to prevent of left ventricular 

hypertrophy and cardiovascular mortality [17]. In the normal population, there was a significant correlation 

between systolic and diastolic blood pressure and mortality. In hemodialysis patients, pre-dialysis blood 

pressure was above the normal range and in these patients similar to normal subjects; relationship between 
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blood pressure and mortality was U-shaped[18].The studies have shown that the main cause of hypertension in 

these patients was fluid overload for the maintenance of fluid and sodium. These patients have no ability to 

excrete sodium and water by the kidney, resulting in increased extracellular volume, cardiac out put and 

hypertension. Thus increasing the body water volume was the most important cause of hypertension in these 

patients [19- 20]. In hemodialysis patients, increase of the mean arterial blood was about 1mm Hg leads to a 

decrease in %2.1survival. It seems that the first agent in the treatment of hypertension was inhibition of renin-

angiotensin-aldosterone system or angiotensin II receptor blockers. Due to control of hypertension in 

hemodialysis patients were difficult, additional factors such as beta blockers, alpha blockers and calcium 

channel blockers were needed [21]. In normal individuals, the prevalence of hypertension in both sexes showed 

significant differences, but in hemodialysis patients this difference disappeared. In present study, there was no 

significant difference in blood pressure in men and women. Similar to this result in a study conducted by 

bashardoost et al, there was no difference in systolic and diastolic blood pressure before and after dialysis in the 

two sexes [22]. Approximately %61.5 of hemodialysis patients had high blood pressure who about 53/5of their 

blood pressure were controlled. It was shown that the prevalence of hypertension in hemodialysis patients was 

%43 and they despite receiving drug had no well control [23]. Several studies showed that only 24% of patients 

had controlled blood pressure due to poor control of blood pressure was receiving to dry weight in hemodialysis 

patients [7-24]. HEMO study suggested that if weight gain between two sessions of dialysis was more than 

2.5lit/day, it would be difficult to control blood pressure.  

 

Conclusions: 

 In this study, there was no significant relationship between weight losses with decrease in blood pressure. 

So it seems that other factors increased volume involved in hypertension among hemodialysis patients. The 

results of this study showed that changes in blood pressure in hemodialysis patients did not show significant 

differences between the two sexes. Determination of dry weight in beginning of hemodialysis to reach the 

desired pressure is important. Increase of weight gain between dialysis sessions causes high blood pressure. 

However, removal of the liquid (weight loss) was caused little change in blood pressure and therefore other 

factors may contribute to hypertension in these patients. 

 

ACKNOWLEDGEMENT 

 

 It is appreciated from hospital staff of Darab Imam Hassan Mojtaba and all of the hemodialysis patients. 

  

REFERENCES 

 

[1] Rambod, H.,  2008. Chronic renal failure. Sci Dial Patient Nurs Phys, 3(36): 2-11. 

[2] Hojjat, M., 2009. Hemodialysis adequacy in patients with chronic renal failure. Journal of Critical Care 

Nursing, 2(2): 61-62. 

[3] U.S., 1999. Renal data system. USRDS. Annual data report. Bethesda, MD: National institutes of health, 

National institute of diabetes and digestive and kidney diseases. 

[4] Zakerimoghaddam, M., M. Aliasgharpoor, 2004, Critical Care Nursing. 3
th

 ed., Tehran, Andisherafie 

Publication, 15-21. 

[5] Vendemia, F., G. D’Amico, 1988. Anti hypertensive therapy in dialysed patients. Contrib Nephrol, 61: 161-

170. 

[6] Group, W., 2006. Dialysis nurse. 5
th

 ed., Tehran, Lahze publisher, 41-65. 

[7] Leypoldt, K.J., A.K. Cheung, J.A. Delmez, J.J. Gassman, W.L. Levin, J.A.B. Lewis, J.L. Lewis, M.V. 

Rocco,  2002. Relationship between volume status and blood pressure during chronic hemodialysis. Kidney 

international, 61: 226-275.  

[8] Cheigh, J.S., C. Milite, J.F. Sullivan, A.L. Rubin, K.H. Stenzel, 1992. Hypertension is not adequately 

controlled in hemodialysis patients. Am J Kidney Dis, 19(5): 453-459. 

[9] Zucchelli, P., A. Zuccala, 1992. Control of blood pressure in patients on haemodialysis. Oxford textbook of 

Clinical Nephrology Oxford University Press, New York, 1458-1467. 

[10] Ritz, E., H.A. Koomans, 1996. New insights into mechanisms of blood pressure regulation in patients with 

uremia. Nephrol Dial Transplant, 11(2): 52-59. 

[11] Kauric-Klein, Z., 2013. Factors affecting blood pressure control in hemodialysis. J hypertens, 2(2): 1-4. 

[12] Inrig, J.K., 2010. Antihypertensive agents in hemodialysis patients: a current perspective. Semin Dial, 23: 

290-297. 

[13] Agarwal, R., A.R. Nissenson, D. Batlle, D.W. Coyne, J.R. Trout, 2003. Prevalence, treatment, and control 

of hypertension in chronic hemodialysis patients in the United States. Am J Med, 115: 291-297. 

[14] Ritz, E., M. Koch, 2003. Morbidity and mortality due to hypertension in patients with renal failure. Am J 

Kidney Dis, 21: 113-118. 



405                                                                     Fereshteh Dadfar,2014 

Advances in Environmental Biology, 8(16) Special 2014, Pages: 402-405 

 

[15] Takeda, A., T. Toda, T. Fujii, S. Shinohara, S. Sasaki, 2005. Discordance of influence of hypertension on 

mortality and cardiovascular risk in hemodialysis patients. Am J Kidney Dis, 45: 112-118. 

[16] Ram, C.V., A.Z. Fenves, 2009. Management of hypertension in hemodialysis patients. Curr Hypertens Rep, 

11: 292-298. 

[17] Agarwal, R., A.D. Sinha, 2009. Cardiovascular protection with antihypertensive drugs in dialysis patients: 

systematic review and meta-analysis. Hypertension, 53: 860-866. 

[18] Raimann, J.G., L.A. Usvyat, S. Thijssen, P. Kotanko, J. Rogus, E.L. Jr, N.W. Levin, 2012. Blood pressure 

stability in hemodialysis patients confers a survival advantage: results from a large retrospective cohort 

study. Kidney international, 81: 548-558. 

[19] Leunissen, K.L.M., 1995. Fluid status in haemodiaysed patients. Nephrol Dial Transplant,10: 153-155. 

[20] Mees, E.J.D., 1995. Volemia and blood pressure in renal failure: Have old truths been forgotten? Nephrol 

Dial Transplant, 10: 1297-1298. 

[21] Hunter, J.J., K.R. Chien, 1999. Signaling pathways for cardiac hypertrophy and failure. N Engl J Med, 341 

(17): 1276-83. 

[22] Bashardoost, B., A. Adib, Z. Faalpour, M. Ghavami nashr, 2007. The relationship between accessions of 

blood pressure with weight gain between dialysis sessions in dialysis patients in hemodialysis center of 

Ardebil Bu-ali hospital. Journal of Ardabi University of Medical Sciences, 7(1): 22-26. 

[23] Rocco, M.V., G. Yan, R.G. Heyka, 2001. Risk factors for hypertension in chronic hemodialysis patients: 

baseline data from the HEMO study. Am J Nephrol, 21: 280–288. 

[24] Scribner, B.H., 1999. Can antihypertensive medications control blood pressure in hemodialysis patients: yes 

or no?. Nephrol Dial Transplant, 14: 2599–2601. 

 


