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Implication for health policy/practice/research/medical education:
Intradialytic hypotension is one of the most important and common complications of hemodialysis. In the present study, 
sertraline did not cause a significant change in the intradialytic and postdialytic blood pressure of the patients; however, it 
increased the mean systolic and diastolic blood pressure of the intervention group without any notable adverse effects. Therefore, 
sertraline can be used to prevent hypotension in patients under hemodialysis.
Please cite this paper as: Ghahremanfard F, Mahdavi GA, Mirmohammadkhani M, Yarmohammadi M. Effect of Sertraline on 
Intradialytic Hypotension: A Randomized Controlled Trial. J Nephropharmacol. 2022;x(x):e10492. DOI: 10.34172/npj.2021.10492

Introduction: Intradialytic hypotension is an important and common complication of 
hemodialysis. However, it seems that selective serotonin reuptake inhibitors (SSRIs) can manage 
patients’ blood pressure during hemodialysis.
Objectives: The present study aimed to investigate the effect of sertraline on intradialytic 
hypotension of the patients under hemodialysis.
Patients and Methods: The present randomized controlled trial included 18 patients under 
hemodialysis for end-stage renal disease (ESRD). The patients were randomly divided into the 
intervention and control groups. The intervention group received sertraline solely for intradialytic 
hypotension management, while the control group did not receive such intervention. The blood 
pressure assessments were conducted before, during, and after hemodialysis in both groups, then 
the data were analyzed.
Results: According to our results, the participants’ mean age was 63.72 ± 9.91 years. The mean 
systolic and diastolic blood pressures were higher in the intervention group than in the control 
group before the hemodialysis. However, this difference was not significant for systolic blood 
pressure (P = 0.279), while it was significant for diastolic blood pressure (P = 0.02). Additionaly, 
no significant intergroup difference in systolic and diastolic blood pressure during and after 
hemodialysis was detected (P > 0.05).
Conclusion: Sertraline had no significant effect on systolic and diastolic blood pressure during 
and after hemodialysis. However, it increased the mean systolic and diastolic blood pressure 
before hemodialysis which could prevent pre-dialytic hypotension without significant side effects. 
Therefore, it can be effective in preventing hypotension in patients under hemodialysis.
Trial Registration: The trial protocol has been approved by the Iranian Registry of Clinical 
Trial (identifier: IRCT2017080625732N23; https://en.irct.ir/trial/21499, ethical approval code; 
IR.SEMUMS.REC.1395.156).
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Introduction
Intradialytic hypotension (IDH) is one of the most common 
and important complications of hemodialysis, occurring 
in 15%-70% of the patients under long-term hemodialysis 
(1). According to the evidence, hemodialysis can reduce 
the venous return to the heart during ultrafiltration-
induced hypovolemia, decreasing ventricular filling and 
cardiac output. However, these imbalances cannot be 

repaired by the related compensatory mechanisms, such 
as increased heart rate and peripheral vascular resistance, 
which results in IDH (2). This disorder can lead to several 
complications, such as cerebral and cardiac ischemia and 
left ventricular hypertrophy. Subsequently, it limits the 
fluid intake during hemodialysis, increasing the chance 
of end-stage renal disease (ESRD)- and hemodialysis-
related complications and mortality in the patients under 
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hemodialysis (3-6).
Several studies have investigated the potential strategies 

for preventing and managing IDH and its complications. 
The suggested strategies include the Trendelenburg 
positioning during hemodialysis, administration of 
normal saline and hypertonic fluids, antihypertensive 
agent cessation shortly before the hemodialysis, avoiding 
oral intake immediately before and during hemodialysis, 
and finally, administration of pharmacological treatments, 
such as midodrine and carnitine (7-13). Moreover, it has 
been shown that regular activity during hemodialysis 
can prevent IDH by improving the cardiac systolic and 
diastolic function (14).

Previous studies have reported that selective serotonin 
reuptake inhibitors (SSRIs) can improve the symptoms of 
the patients with idiopathic orthostatic hypotension and 
neurocardiogenic syncope (15,16). Since the underlying 
mechanisms in the mentioned problems and IDH are 
almost similar, there is a possibility that SSRIs, especially 
sertraline, can prevent IDH (17,18). In fact, the volume 
removal during ultrafiltration stimulates the sympathetic 
reflex, which causes vasoconstriction to maintain the 
blood pressure at its normal levels. However, sudden 
sympathetic stimulation can prevent the sudden serotonin 
release from the central nervous system, which is the 
cause of hypotension and syncope (19,20). Therefore, 
SSRIs, especially sertraline, may increase the serotonin 
levels in the ganglia by downregulating the serotonin 
receptors located next to the nervous ganglia (21), which 
can prevent the reduction of serotonin levels in the ganglia 
during hypotension (19-21). These processes can reduce 
the risk of a sudden blood pressure decline, especially 
during hemodialysis (12,13).

Objectives
As a common complication of hemodialysis, a large 
number of patients under hemodialysis are predisposed 
to IDH. Therefore, given the considerable prevalence and 
importance of this problem, the present study aimed to 
investigate the effect of sertraline on IDH in patients with 
hemodialysis. If sertraline is found to be effective, it can 
be administered to the related patients as a prophylactic 
medication to prevent the additional costs imposed on 
the healthcare systems and patients for the treatment of 
hemodialysis-related complications, especially IDH.

Patients and Methods
Study design
The present randomized controlled clinical trial was a 
single-blinded study. Therefore, the statistical consultant 
was not aware of the type of treatment used. Moreover, 
they were fully explained about the side effects of sertraline 
while filling the related questionnaires. Afterward, the 
participants (n = 18) were randomly divided into two 
groups: the intervention and control groups. Each group 
included nine patients.

The study duration was 8 weeks. It included a 4-week 
washout period, during which both groups received no 
intervention, followed by a 4-week intervention period, 
during which the intervention group received 50 mg of 
sertraline daily (Hayyan Daroo Corporation, Iran). At the 
same time, the control group did receive any intervention. 
We used a 4-week intervention period because the related 
studies had reported 4 weeks for sertraline to fully exert 
its effects (13).

During the intervention period, all the study participants 
continued their scheduled hemodialysis at least three 
times a week at the Dialysis Department of the Kowsar 
hospital. Moreover, all the participants underwent blood 
pressure assessments before each hemodialysis session, 
every 20 minutes during the hemodialysis, and after each 
session.

The date of dry weight achievement, hematocrit level, 
serum albumin levels, ultrafiltration volume, potential 
dose changes of antihypertensive agents, and any potential 
measure for hypotension management during dialysis 
(e.g., use of intravenous drugs and cold dialysis) were 
recorded for each patient. The medication boxes of the 
patients were controlled at each hemodialysis session to 
ensure their adherence. In addition, the patients were 
questioned about the potential side effects experienced 
throughout the intervention period. If any complication 
developed, necessary measures were taken immediately to 
resolve the problem and improve the patient’s condition. 
Moreover, the incident was recorded in the patients’ 
questionnaires.

Data analysis
Data were analyzed using the IBM SPSS software version 
20.0. The data normality was confirmed using the 
Kolmogorov-Smirnov test. Moreover, quantitative data 
were described using the range, mean, standard deviation, 
and median, and the significance level was set at 0.05. 
Moreover, the t test was used for intergroup comparisons 
of quantitative variables with normal distribution, the 
post hoc test (Turkey’s test) was conducted for paired 
comparisons, and the Mann-Whitney U test was used for 
intergroup comparisons of quantitative variables without 
normal distribution.

Results
The present study included 18 patients (9 patients in 
each group) with ESRD who underwent hemodialysis 
at the dialysis department of Kowsar hospital, Semnan, 
Iran (Figure 1). The study participants were 44-80 years 
old, with a mean age of 63.72 ± 9.91 years. Moreover, 12 
patients were women, while six were men.

According to our results presented in Table 1, there 
was no intergroup difference in systolic blood pressure 
assessed before (P = 0.279), during (P = 0.308), and after 
hemodialysis (P = 0.747). However, the mean systolic and 
diastolic blood pressure of the intervention group was 
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higher than those of the control group.
Moreover, according to the results presented in 

Table 2, the diastolic blood pressure assessed before the 
hemodialysis was significantly higher in the intervention 
group compared to the control group (P = 0.02), while 
such difference was not significant in the diastolic blood 
pressure assessed during and after the hemodialysis 
(P = 0.357). In general, the intervention group had a higher 
mean blood pressure compared to the control group.

Discussion
According to our results, the diastolic blood pressure 
of the intervention group was significantly higher than 
the control group (P = 0.02). Therefore, sertraline could 

increase the blood pressure in patients under hemodialysis 
and can be recommended as a medical therapy for 
improving the diastolic blood pressure before the dialysis. 
Our findings were compatible with a study by Yalcin et 
al that included 10 patients with IDH who received 50 
mg of sertraline for 4 weeks, showing the effectiveness of 
sertraline in blood pressure increase (22). However, the 
present study was not compatible with another study by 
Yalcin et al on the patients with IDH, which reported that 
100 mg of sertraline daily could significantly increase the 
blood pressure of the patients compared to the control 
group, showing the effectiveness of sertraline in improving 
the patients’ blood pressure (23).

According to our results, the systolic blood pressure 

Figure 1. Flowchart of enrollment and random assignment of study participants.

Table 1. Effect of sertraline on systolic blood pressure before, during and after dialysis

Groups No
Mean of systolic blood pressure

Before dialysis During dialysis After dialysis

Control 9 10.82 ± 1.16 10.0 ± 1.24 9.94 ± 1.30
Intervention 9 11.51 ± 1.42 10.56 ± 0.97 10.12 ± 0.94
Total 18 11.16 ± 1.31 10.28 ± 1.11 10.02 ± 1.10

Table 2. Effect of sertraline on diastolic blood pressure before, during and after dialysis

Groups No
Mean of systolic blood pressure

Before dialysis During dialysis After dialysis

Control 9 6.58 ± 0.64 6.24 ± 0.69 6.24 ± 0.62
Intervention 9 7.41 ± 0.72 6.86 ± 0.72 6.50 ± 0.58
Total 18 6.99 ± 0.78 6.55 ± 0.75 6.37 ± 0.60
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assessed before and after the hemodialysis and the 
diastolic blood pressure assessed before, during, and after 
the hemodialysis were higher in the intervention group 
compared to the control group. However, the differences 
were not significant. It is worth noting that there is a 
possibility that a larger sample size or more extended 
intervention period could increase these differences to 
become significant. On the other hand, the diastolic 
blood pressure assessed in the intervention group was 
the mean of all the measurements during the four weeks 
before and after the intervention, while the diastolic blood 
pressure used for control group was the mean of patients’ 
diastolic blood pressure measurements during and after 
the hemodialysis. Therefore, sertraline could reduce the 
blood pressure of the patients. Moreover, some other 
factors, including nutrition and psychological factors 
(such as stress), could have affected the patients’ blood 
pressure. However, we did not consider these factors.

Our findings showed no significant intergroup 
difference in systolic blood pressure assessed before 
the hemodialysis. However, this variable was higher in 
the intervention group compared to the control group 
insignificantly. Moreover, the systolic blood pressure 
assessed during the hemodialysis was not significantly 
different between the study groups (P = 0.308). These 
findings were compatible with the studies by Brewster et al 
(24) and Yalcin et al (23). However, the mentioned studies 
were placebo-controlled. Moreover, we used a 4-week 
washout period in the present study and performed the 
assessments in both washout and intervention periods. 
Furthermore, our findings were incompatible with a 
study by Yalcin et al (22) on 10 patients divided into three 
groups of IDH, non-IDH, and control groups, showing 
the effectiveness of sertraline in blood pressure increase 
of the patients. Such difference can be explained by the 
inclusion of patients without IDH in the present study.

Our results showed no significant intergroup 
difference in the systolic blood pressure assessed after 
the hemodialysis (P = 0.747). However, this variable was 
slightly higher in the intervention group compared to the 
control group. These findings were compatible with the 
studies by Brewster et al (24) and Yalcin et al (23) and 
incompatible with another study by Yalcin et al (22). This 
can be explained by the fact that the blood pressure used 
in the present study was the mean of all measurements 
of blood pressures assessed before, during, and after 
hemodialysis. It means that all the measurements during 
the 4-week period were recorded, and their mean was 
compared. Moreover, the sertraline dose used in the study 
by Yalcin et al (22) was twice the present study. Accordingly, 
in the mentioned study, the intervention period was two 
weeks, and the rate of hypertension was only assessed in 
the intervention group. On the other hand, a study by 
Dheenan et al (25) on patients older than 54 reported that 
the systolic blood pressure assessed after the hemodialysis 

was significantly higher compared to the systolic blood 
pressure assessed before the hemodialysis, which was not 
compatible with our findings. This can be explained by 
the fact that the mentioned study was placebo-controlled. 
Moreover, they used 100 mg of sertraline daily, and the 
intervention period was 6 weeks.

Finally, there was no significant intergroup difference 
in diastolic blood pressure assessed during and after 
the hemodialysis (P > 0.05) in the present study, which 
was compatible with the studies by Yalcin et al (23) 
and Brewster et al (24). However, these findings were 
not compatible with the studies by Yalcin et al (22) and 
Dheenan et al (25) that showed the effect of sertraline on 
diastolic blood pressure (22). This can be explained by 
different sertraline doses and intervention periods.

Conclusion
According to our results, sertraline had no significant 
effect on the blood pressure of the patients under 
hemodialysis; however, it could slightly increase their 
blood pressure. Therefore, it can be potentially effective in 
preventing IDH in patients under hemodialysis. Moreover, 
it caused no significant side effects in the patients. Thus, 
we recommend performing more comprehensive studies 
with larger sample sizes and more extended intervention 
periods to evaluate the effect of sertraline on the blood 
pressure of the patients under hemodialysis.

Limitations of the study
The present study had some limitations as well. For 
example, the sample size was small, and it was possible 
that the intervention period (4 weeks) was not enough for 
sertraline to fully exert its effects. Moreover, we did not 
make an intergroup comparison based on the participants’ 
gender. In addition, the diet, physical activity, hemodialysis 
profile, and use of other pharmacological measures, such 
as midodrine, to increase the patients’ blood pressure were 
not investigated or controlled in the present study.
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