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Abstract 
Objective: To study the evaluation of hemodynamic during haemodialysis and to determine the frequency of 
haemodialysis induced hypotension & myocardial ischemia. 
Methods: This study was conducted in the Department of Medicine CIMS Chhindwara during a period from 
September 2020 to October 2022. To assess various complication seen during HD. Present study includes a sum 
total 300 patients selection on random sampling method. Out of 300 patients there were 129 ARF/AKI and their 
haemodynamics were studied and results derived. 
Results: Eleven of the 21 patients experienced a hypotensive period (H group) during dialysis, while the 
remaining 10 patients had no such event (NH group). Age, dry weight, time on dialysis, interdialytic weight gain, 
ultrafiltration rate/kg dry weight, and medication were comparable between the two groups. Before dialysis 
systolic arterial pressure appeared to be lower in the H group, although this was not significant (127±26 vs.151±46 
mmHg. Baseline values in both groups for heart rate, SI, TPRI and CVP also did not show any significant 
differences. Most hypotensive patients developed severe symptoms, which necessitated intervention.  
Conclusion: We conclude that dialysis related hypotension in our patient group did not result from an inability to 
maintain blood volume or from decreased cardiac filling. Hypotension appeared to result from the inability to 
adequately increase arteriolar tone and a reduction in left ventricular function. 
Keywords: Dialysis related hypotension, Haemodynamics, Haemodialysis (HD), peritoneal dialysis (PD), Renal 
replacement therapy (RRT) 
This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under 
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access Initiative 
(http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, provided 
original work is properly credited. 
Introduction 

The number of individuals kept alive by dialysis 
therapy in worldwide continues to increase each 
year. Large majority are treated with haemodialysis 
and only 7% to 8% of patients are on peritoneal 
dialysis (PD).  
Whereas the current evidence suggest that both HD 
& PD provide equal renal replacement therapy 
(RRT) for most patient modality selection should be 
based on patient preference.[1-4] 

The requirement of dialysis therapy in India has 
been increasing continuously. Patient of renal failure 
are managed by dialysis therapy or transplantation. 
But in India majority of the patients cannot afford 
transplantation therapy. So, they are managed by 
dialysis therapy. Dialysis causes many 
complications in patient. Some of them are fatal. 
Very few studies have been done on complication 
during hemodialysis in India. Therefore this study is 
designed to study of hemodynamics during 
Hemodialysis (HD).[2-5] 

 

Materials and Methods 

This study was conducted in the Department of 
Medicine CIMS Chhindwara during a period from 
September 2020 to October 2022.Total 300 numbers 
of cases were taken for study during this period. 

Inclusion Criteria  

Diagnosed cases of acute renal failure (ARF) and 
chronic renal failure (CRF) of all age group and both 
sexes. Diagnosis is based on history, examination 
and investigation. 

Exclusion Criteria 
• HIV Positive patients. 
• HBV (HBs Ag) Positive patients. 

In present study variations of hemodynamic during 
hemodialysis cardiac performance will be monitored 
by measuring blood pressure, heart rate and 
electrocardiography, based on intradialytic 
hemodynamic parameters and its comparison with 
predialytic hemodynamic status. The diagnosis of 
renal failure patients is done by serum creatinine 
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level and GFR by using cockroft-gault, Modification 
of Diet in Renal Disease (MDRD), and modified 
MDRD. 

Observation Chart 

The present study included a sum total of 300 
hemodialysis sessions. Study was conducted in the 
dialysis unit. Numbers of patients undergoing for 
hemodialysis for renal failure patient (ARF/CRF)

  
 

Table 1: Distribution of Cases According to their Age & Diagnosis 
Age Arf Crf Total 
< 20 01(2.70%) 01(2.22% 02(2.44%) 
20 – 29 05(13.51% 02(4.44%) 07(8.53%) 
30 – 39 16(43.24%) 05(11.11%) 21(25.61%) 
40 – 49 11(29.73%) 11(24.44%) 22(26.82%) 
50 – 59 02(5.40%) 11(24.44%) 13(15.85%) 
>60 02(5.40%) 15(33.33%) 17(20.73%) 
Total 37 45 82 

Majority of ARF patients were observed in age range of 30 -49 years about 72.97% and CRF patients were 
observed in age group 40 – 70 years about 82.21%. 

Table 2: Numbers of Hemodialysis in Which Complication Seen 
Complication ARF CRF Total 
Presents 34(26%) 67(39%) 101(33.67%) 
Absents 95(73%) 104(61%) 199(66.66%) 
Total HD session 129 171 300 

Complication seen in total cases 33.67% cases during HD 

Table 3: Complication Seen During Hemodialysis in Total of 300 Cases of Hemodialysis 
Complication Number Percentage 
Hypotension 74 24.66% 
Nausea and vomiting 38 12.66% 
Arrhythmia 15 5% 
Muscle cramp 43 14.33% 
Hypertension 14 4.66% 
Seizure 00 00 
Dialysis reaction 00 00 
Vascular access complication 00 00 
Death 00 00 

Table 4: Hypotension Associated Complication (N=300) 
Complication Number of Haemodialysis Percentage 
Nausea and vomiting 22 7.33% 
Muscle cramp 13 4.66% 
Nausea, vomiting and muscle cramp 25 8.33% 

Table 5: Pre And Post Hemodialysis Laboratory Parameters (N=300) 
Laboratory parameter Pre HD Post HD Difference Significance  
Urea 183.10 + 59.78 137.80 + 54.30 44.30 t=35.45; p<0.0001 
Creatinine 9.45 + 3.93 6.63 + 3.41 2.82 t=31.281; p<0.0001 
Na 138.77 + 3.85 140.33 + 1.75 1.56 t=5.58; p<0.0001 
K 4.28 + 0.60 4.35 + 0.31 0.07 t=1.63; p>0.05 
Ca 8.96 + 0.55 9.29 + 0.47 0.33 t=13.18; p<0.0001 
Hb% 9.46 + 3.93 9.21 + 3.93 0.25 t=6.87; p<0.0001 

 

Results  

Baseline characteristics: Eleven of the 21 patients 
experienced a hypotensive period (H group) during 
dialysis, while the remaining 10 patients had no such 
event (NH group). Age, dry weight, time on dialysis, 
interdialytic weight gain, ultrafiltration rate/kg dry 

weight, and medication were comparable between 
the two groups. Before dialysis systolic arterial 
pressure appeared to be lower in the H group, 
although this was not significant (127±26 vs.151±46 
mmHg; Table 2). Baseline values in both groups for 
heart rate, SI, TPRI and CVP also did not show any 
significant differences.  
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• Present study included a total of 300 HD 
sessions there where 37 ARF/AKI and 45 
CRF/CKD patients, male contribution 65% and 
female 35% who undergone HD. 

• Most common age group presenting with renal 
failure due to various etiology who undergone 
HD was b/w 20 – 49year in those HD done 
(N=59 ,71.94%). 

• Each HD cycle was conducted for an average 
three hours of duration. 
Most common complication seen during HD in 
present study was hypotension seen in 24% of 
cases most episodes precipitated during first 
hour of HD (N=200). 

• Most of the cases in hypotension developed 
remain symptomatic during HD and there were 
no ECG changes. Hypertension during HD was 
seen in 5% cases. Most cases seen in end of HD. 
Cardiac arrhythmia were seen in 5% cases, 80% 
seen ventricular ectopic and 20% seen atrial 
ectopic. 

Statistical Analysis 

The collected data was summarized by using 
frequency, percentage, mean & S.D. To compare the 
qualitative outcome measures Chi-square test or 
Fisher’s exact test was used. To compare the 
quantitative outcome measures independent t test 
was used. If data was not following normal 
distribution, Mann Whitney U test was used. SPSS 
version 22 software was used to analyse the 
collected data. p value of <0.05 was statistically 
significant. 

Discussion 

To assist hemodynamic parameters during HD and 
pre and post hemodialysis renal parameters. Present 
study included a total of 300 patients selected on 
random sample method. Hypotensive episodes are a 
major complication of hemodialysis. Hypotension 
during dialysis could be directly related to a 
reduction in blood volume or to a decrease in 
cardiovascular activation as a response to decreased 
cardiac filling. A decreased cardiovascular 
activation could be due to patient-related or to 
dialysis-related factors. In order to study the isolated 
effect of a reduction in filling pressure, lower body 
negative pressure (LBNP) causes activation of the 
cardiovascular reactivity with a decrease in cardiac 
filling, but without the influence of the dialysis 
procedure that could affect cardiovascular reactivity. 
In order to study the conditions in which 
hypotension occurred after the dialysis, we divided 
the patients into two groups: Hypotensive (H) and 
non-Hypotensive (NH) during dialysis. [5-8] 

Baseline levels did not show any significant 
differences. During dialysis systolic arterial pressure 
declined gradually in the H group from 30 minutes 
before the onset of hypotension. There was a similar 

decrease of RBV and increase of heart rate in both 
groups with a large inter-individual variation. At 
hypotension, H patients showed a significantly 
smaller increase in TPRI, as compared to NH 
patients. The reduction in SI tended to be greater at 
hypotension, while CVP decreased to a similar 
extent in both groups. Moreover, during LBNP, a 
similar reduction in CVP resulted in a much smaller 
decrease in SI. Systolic arterial pressure was only 
slightly lowered due to a much greater increase in 
TPRI.  

Hypovolemia is generally thought to play an 
important role in the pathogenesis of intradialytic 
hypotension [2]. However, in our study 
hypovolemia did not seem to play a pivotal role in 
the pathogenesis of hypotension, as the change in 
blood pressure was not related to the decline in 
RBV. Moreover, at the onset of hypotension there 
was a huge variation in decline of RBV. These 
results are in agreement with our previous results, in 
which RBV and blood pressure varied significantly 
during 300 dialysis sessions, even when corrected 
for ultrafiltration volume [18]. We also found that 
the change in RBV now of hypotension varied 
markedly, even within the same patient. It is known 
that two essentially different patterns of dialysis 
related hypotension can be distinguished. One of 
these has a gradual decrease in blood pressure, 
whereas the other is characterized by a sudden onset 
of bradycardia. The bradycardia associated 
hypertension is presumed to result from a Bezold-
Jarish reflex, i.e. paradoxical symphaticoinhibition 
during severe underfilling . All hypotensive 
episodes observed in our study were preceded by a 
gradual increase in heart rate. These findings suggest 
that the hypotensive episodes did not result from 
severe underfilling or an inability to increase heart 
rate, but rather from an incapability to maintain SI 
and/or to increase vascular tone. [9-11] 

In hypotensive subjects SI was decreased within one 
hour of the start of dialysis. The reduction in SI also 
tended to be greater now of hypotension than the 
Pathophysiology of haemodialysis-Related 
Hypotension (IDH) corresponding moment in the 
non-hypotensive patients. This reduction in SI 
occurred at a similar reduction in filling pressure, as 
estimated by CVP. Similar reduction in CVP 
resulted in a much smaller decrease in SI. Thus the 
inability to maintain cardiac output appears to be 
related to the dialysis procedure. Dialysis may 
impair either systolic or diastolic left ventricular 
function. We previously observed a decreased 
myocardial contractile reserve in hypotension prone 
patients. Further, previous studies have shown that 
the dialysis procedure appears to interfere with the 
systolic left ventricular function [10, 11]. However, 
there is evidence to suggest that increases in cardiac 
inotropy are not very important during hypovolemic 
conditions. Alternatively diastolic function can be 
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reduced by the reduction in filling pressure, as a 
decreased pressure difference between left atrium 
and ventricle results into a reduced early left 
ventricular filling. Moreover, diastolic dysfunction 
during dialysis has been suggested to result from 
shifts in ionized calcium. Decreased availability of 
calcium to the myocardium could impair both 
myocardial contraction and relaxation. Diastolic 
dysfunction is a complex process that may also be 
influenced by ventricular interaction.  

The observed episodes of hypotension may also 
have resulted from the inability to adequately 
increase vascular tone. The increase in vascular 
resistance at hypotension in the H group was smaller 
than the corresponding time in the NH group. 
During LBNP, the hypotensive subjects were able to 
increase arteriolar tone and thereby maintain blood 
pressure despite a similar fall in SI. Therefore, the 
dialysis procedure appears to interfere with 
arteriolar tone. [12] 

An inadequate increase in arteriolar tone during 
dialysis is either due to decreased sympathetic 
activation or to decreased vascular responsiveness. 
Many previous studies showed that dialysis 
normally stimulates sympathetic nerve activity 
during gradual hypotension . On the other hand, it 
has also been suggested that sympathetic function 
detoriates during dialysis as plasma norepinephrine 
levels do not rise appropriately. Analysis with heart 
rate variability with spectral analysis also failed to 
show an increase in sympathetic tone during 
hemodialysis in hypotensive patients [13-15].  

The dialysis sessions in our study lasted for four 
hours. It is possible that prolonging the dialysis 
session, as described in the Tassin study, would have 
resulted in an improved blood pressure profiles 
during hemodialysis. Decreased vascular response 
during dialysis could result from a positive thermal 
balance, due to an inability to dissipate the excess of 
heat [16,17]. Further, a change in the Nitric Oxide–
Endothelin–1 balance as a result of mechanical and 
chemical stimuli may also be involved in the 
pathogenesis of dialysis induced hypotension [18,1 
9]. Other dialysis related factors that could cause an 
impaired vascular response include changes in 
plasma sodium, potassium, acid base composition 
and use of anti-hypertensive drugs. The decrease in 
CVP was comparable in both groups, a decrease in 
venous tone was unlikely responsible for the 
occurrence of the hypotensive episodes in our study. 
This agrees with previous study that showed a 
decreased veno constriction in stable sessions as 
well. [20-22] 

Conclusion 

We conclude that dialysis related hypotension in our 
patient group did not result from an inability to 
maintain blood volume or from decreased cardiac 
filling. Hypotension appeared to result from the 

inability to adequately increase arteriolar tone and a 
reduction in left ventricular function. 
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