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ABSTRACT

Introduction: Although some studies have reported the positive effect of sertraline and
L-carnitine on intradialytic hypotension (IDH), a common complication of dialysis, however
the results are controversial.

Objectives: The aim of this study was to compare the effects of sertraline and L-carnitine on
blood pressure in patients with chronic renal failure who were undergoing dialysis.

Patients and Methods: This double-blind clinical trial was conducted on 32 hemodialysis
patients who suffered from IDH in more than 50% of dialysis sessions. Patients were randomly
divided into two groups of sertraline (50 mg daily) and L-carnitine (1000 mg daily), with 16
patients in each group. Duration of treatment was four weeks, then patients were followed up for
additional three weeks. The changes in patients’ blood pressure were monitored in each group
and the results compared between the two groups.

Results: Of all, 18 patients (56%) were female, 14 patients (44%) were male, and their mean
(SD) age was 60+ 15 years. At the end of the study, mean systolic blood pressure (SBP), mean
diastolic blood pressure (DBP), and mean arterial pressure (MAP) were significantly increased
in both the sertraline and L-carnitine groups (P<0.05). In addition, nadir SBP, nadir DBP,
and nadir MAP in each group were significantly increased compared to pre-treatment period
(P<0.001). An increase of more than 5 mm Hg in SBP, DPB, and MAP was observed in half of
the subjects in the sertraline group and more than two-thirds of the patients in the L-carnitine
group, however there was no significant difference between the two groups (P>0.05).
Conclusion: The findings of this study showed that the administration of sertraline or L-carnitine
for one month could significantly increase SBP, DBP, MAP, and nadir blood pressures in dialysis
patients suffering from IDH during dialysis sessions because there was no significant difference
between the two drugs.

Trial Registration: The trial protocol has been registered by the Iranian registry of clinical trial
(IRCT20190624043997N1; https://irct.ir/trial/40941, ethical code # IR QUMS.REC.1397.128).

Implication for health policy/practice/research/medical education:

In a double blind clinical trial on 32 hemodialysis patients who suffered from intradialytic hypotension, in more than 50% of
dialysis sessions, we found that the administration of sertraline or L-carnitine for one month could significantly increase the
mean systolic blood pressure, mean diastolic blood pressure, and mean arterial pressure and also nadir blood pressures while
there was no significant difference between both drugs.

Please cite this paper as: Jamshidi S, Hajian S, Rastgoo N, Mohammadi N. Comparison of the effects of sertraline and
L-carnitine on intradialytic hypotension; a double blind clinical trial. ] Renal Inj Prev. 2020; 9(3): e22. doi: 10.34172/jrip.2020.22.

Introduction

Hg or more in systolic blood pressure (SBP) or a decrease

Although dialysis is an effective method for the management
of end-stage kidney disease (ESKD), it is associated with
some complications, including intradialytic hypotension
(IDH). There is no consensus regarding the definition
of IDH, but the Disease Outcomes Quality Initiative
(KDOQI) defines this condition as a decrease of 20 mm

of 10 mm Hg or more in mean arterial pressure (MAP)
requiring therapeutic interventions (1). The incidence of
symptomatic hypotension during or immediately after
dialysis is reported in 5%-30% of all dialysis sessions (2,3).
Moreover, some patients experience IDH in more than
50% of their dialysis sessions (4).

*Corresponding author: Sepideh Hajian, Email: s.hajian@qums.ac.ir


https://orcid.org/0000-0003-1234-2537
https://orcid.org/0000-0001-5404-2765
https://orcid.org/0000-0003-3900-9291
https://orcid.org/0000-0002-0534-0763
https://doi.org/10.34172/jrip.2020.22
http://crossmark.crossref.org/dialog/?doi=10.34172/jrip.2020.22&domain=pdf&date_stamp=2020-03-28

Jamshidi S et al

IDH is usually associated with different symptoms
such as dizziness, muscle cramps, abdominal discomfort,
nausea, vomiting, yawning and sighing (3). Repeated
episodes of IDH are associated with increased morbidity
and morbidity in patients (5,6) and may decrease the
effects of dialysis because such a condition may make it
necessary to modify treatment and stop dialysis. In severe
cases, it can be associated with intestinal ischemia, stroke
or myocardial infarction and fistula thrombosis (3,7).
IDH usually occurs in the absence of serious medical
monitoring and may emerge because of several factors
such as rapid or excessive ultrafiltration, rapid decrease
in plasma osmolarity, incorrectly low-prescribed target
weight, autonomic neuropathy, and use of pre-dialysis
anti-hypertensive medications or meals during the dialysis
session, and also the composition and temperature of the
dialysate fluid (2,3,8).

To manage and treat IDH, it may become necessary to
alter orstop ultrafiltration, place patientsina Trendelenburg
position, administer oxygen, administration of intravenous
fluids, and evaluate the serious medical conditions (9).
However, patients with recurrent IDH episodes may
need preventive interventions. For instance it might be
necessary to modify ultrafiltration rate and re-assess the
appropriate target weight (10,11), use of cold dialysate
(12), change the dialysis frequency and duration (13), and
evaluate patients to detect acute medical conditions such
as underlying cardiac problems or hemolysis (14).

So far, few drugs have been recommended to prevent
IDH. The use of midodrine is effective in the prevention

of IDH (15), but it can cause complications such as
pruritus, supine hypotension, urinary retention, and
pilomotor reactions that limit its use (16). Sertraline, a
selective serotonin reuptake inhibitor (SSRI), recently
used to prevent IDH. However, a small number of studies
have been conducted in this area (17-20) and their results
are contradictory. In addition, L-carnitine, an important
cofactor required for smooth muscle and heart muscle,
has been used in dialysis patients since some studies have
indicated its positive effect on IDH (21,22). However,
some studies have failed to prove its effect (23). Thus,
routine use of these two drugs for the prevention of IDH
has not been recommended yet.

Objectives

The present study was designed to compare the effect of
the two drugs of sertraline and L-carnitine on changes
in blood pressure in patients with chronic kidney disease
undergoing dialysis.

Patients and Methods

Study design

This double blind clinical trial was conducted on
hemodialysis patients admitted to Bou Ali and Velayat
hospitals in Qazvin, Iran in 2019. Using census sampling
method, from 38 patients, a total of 32 patients undergoing
dialysis for at least two months were enrolled in the
study (Figure 1). The selected subjects had not recently
used a blood pressure lowering medication. The patients
using bicarbonate solution for dialysis, suffered from
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Figure 1. Flow diagram of the study.
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hypotension during dialysis in more than 50% of dialysis
sessions, and were willing to participate in the study. IDH
is defined as a decrease of 20 mm Hg or more in SBP or
a decrease of 10 mm Hg or more in MAP during dialysis
session (1).

Initially, the research team recorded the data of patients
including age, gender, height, weight, body mass index
(BMI), diabetes status, presence of hypotension at home,
duration of dialysis, number of dialysis sessions per
week, type of vascular access, type of filter, midodrine
administration, and the various laboratory results
(including serum calcium, iron, total iron binding capacity
[TIBC], ferritin, intact PTH, Kt/V, blood urea nitrogen
[BUN] and creatinine). In addition, nadir blood pressures
(SBP, diastolic blood pressure [DBP], and MAP) were
extracted from dialysis charts since four weeks before
treatment. Patients’ SBP and DBP were measured before,
during, and after the first dialysis session since mean
values were recorded as the baseline values. In addition,
MAP calculated using the following formula:

MAP = DBP + (SBP - DBP)/3

Using random number table, the patients then were
randomly divided into the sertraline group (50 mg daily,
Sobhan Daru Co., Iran) and L-carnitine group (1000 mg
daily, Perarin Pars Co., Iran), with 16 members in each
group (Figure 1). The appearances of the pills were the same
since patients received the drug for free. Both the patients
and the clinical caregivers were unaware of groups; thus,
the study was double-blind. The patients were treated for
four weeks and followed up for additional three weeks. At
the end of the study, blood pressure was measured before,
during, and after the last dialysis session and their mean
values were recorded. In addition, nadir blood pressures

Table 1. Comparison of patient characteristics between two groups

Sertraline versus L-carnitine in HD

were recorded during treatment and follow-up period. An
increase of 5 mm Hg in blood pressure, as compared with
the baseline, was considered as an effect of the drug and
compared between the two groups.

Ethical issues

The research followed the tenets of the Declaration of
Helsinki. The Ethics Committee of Qazvin University
of Medical Sciences approved this study (IR.QUMS.
REC.1397.128). The institutional ethical committee
at Qazvin University of Medical Sciences approved all
study protocols. The study was registered as a clinical
trial at the Iranian Registry of Clinical Trials website
(IRCT20190624043997N1; https://irct.ir/trial/40941).
Accordingly, written informed consent was taken from all
participants before any intervention.

Statistical analysis

SPSS 25 software was used for data analysis. Qualitative
varjables were described using frequency and percentage
and quantitative variables were presented using means
and standard deviation. Chi-square test, independent ¢
test and paired ¢ test were used for data analysis. P<0.05
was set as the level of significance.

Results

Ofall, 18 patients (56%) were female and 14 patients (44%)
were male and their mean age was 60+ 15 years. Mean
(SD) BMI in all patients was 25.7 +5.8 kg/m?*. Moreover,
four patients (13%) had diabetes and 10 patients (31%) had
hypotension at home. There was no significant difference
between patients in the sertraline and L-carnitine groups
regarding age, gender, height, weight, BMI, diabetes, and
hypotension at home (Table 1). All the patients were
undergoing three dialysis sessions per week while mean

Sertraline group (n=16) L-carnitine group (n=16) P value
Gender Male 7 (44%) 7 (44%) -
Female 9 (56%) 9 (56%)
Age, year 61+17 59+13 0.677**
Weight, kg 65+ 18 73 +13 0.163**
Height, cm 16116 167+8 0.051%**
BMI, kg/m? 249 +6.5 26.4+5.0 0.474**
Diabetes 1(6%) 3 (19%) 0.258**
Hypotension at home 5(31%) 5(31%) 1.000*
Duration of dialysis, year 46+3.7 47+2.0 0.953**
AVF 9 (56%) 14 (88%)
Vascular access  Catheter 7 (44%) 1(6%) 0.037*
Graft 0 (0%) 1 (6%)
Type of filter Lc.)w flux 10 (63%) 6 (37%) 0.157*
High flux 6 (37%) 10 (63%)
Midodrine intake 3 (19%) 2 (13%) 0.626*

BMI, Body mass index; AVF, arterial venous fistula.
* Chi-square test, ** independent sample t test.
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(SD) duration of dialysis for all the patients was 4.7 +2.9
years. Concerning vascular access, 23 patients (72%) had
arterial venous fistula, eight patients (25%) had catheters,
and one patient (3%) had graft. Half of the patients used
low-flux filter and the other half used high-flux filter. Of
all, five patients (16%) were taking midodrine. Regarding
vascular access, the sertraline group had more catheters
than the L-carnitine group (P=0.037). There was no
significant difference between the two groups in terms of
other dialysis characteristics such as duration of dialysis,
type of filter, and administration of midodrine (Table 1).
Table 2 presents the results of the patients’ laboratory
tests. As the table depicts, the comparison of the results
between the two groups at baseline showed no significant
difference (P>0.05).

Mean (SD) of SBP in all the patients at baseline and after
the intervention was 82+7 mm Hg and 100+ 15 mm Hg,
respectively, which was significantly increased (P<0.001).
Mean (SD) of DBP in all the patients at baseline and after
the intervention was 52+7 mm Hg and 66+11 mm Hg,
respectively, which was significantly increased (P<0.001).
Mean (SD) MAP in all the patients at baseline and after
the intervention was 66+6 mm Hg and 77+12 mm Hg,
respectively, which was significantly increased (P <0.001)
too. Mean SBP, DBP, and MAP in both groups significantly
increased after the intervention (Table 3). An increase of
more than 5 mm Hg in SBP, DBP and MAP was observed

Table 2. Comparison of patient laboratory test results between the two
groups

Sertraline group  L-carnitine group P

(n=16) (n=16) value*

Calcium, mg/dL 8.8+1.8 84+15 0.524

Iron, ug/dL 55+17 58+ 18 0.630

TIBC, pg/dL 336+71 310 £58 0.271

Ferritin, ng/mL 655 + 345 595 + 409 0.662

iPTH, pg/mL 397 + 245 486 + 589 0.582

Kt/V 1.19+0.31 1.06 £ 0.20 0.186

BUN, mg/dL 65+ 12 59 +18 0.328

Creatinine, mg/dL 10.04 +2.81 9.31+2.88 0.477
iPTH, intact PTH; TIBC, total iron binding capacity; BUN, blood urea

nitrogen.
* Independent sample t test.

Table 3. Comparison of SBP, DBP, and MAP before and after study in each
group

in 20 (63%), 18 (56%), and 19 (59%)patients, respectively,
since no significant difference between the two groups
was detected (Table 4). The nadir blood pressures in each
group were significantly increased too (Table 5).

There were five cases of nausea and two cases of mood
improvement in the sertraline group. There were four
cases of mood improvements in the L-carnitine group too.

Discussion
The findings of this study showed that the administration
of sertraline or L-carnitine for one month could
significantly increase SBP, DBP, and MAP in dialysis
patients suffering from IDH during dialysis sessions while
there was no significant difference between two drugs.
The exact mechanism of IDH is unclear, however, the
abrupt withdrawal of sympathetic vasoconstrictor tone
at the late stages of dialysis ultrafiltration is identified
as one of the factors contributing to IDH, which can
cause a sudden drop in blood pressure and results in
subsequent hypotension (24). Other conditions such
as neurocardiogenic syncope, idiopathic orthostatic
hypotension, and carotid sinus hypersensitivity are
triggered by the abrupt withdrawal of sympathetic
vasoconstrictor tone, too (25-27). These responses seem
to be due to a sudden surge in serotonin concentration
in some parts of the central nervous system (CNS) that
may be controlled by serotonergic receptor block (28).
Therefore, some SSRIs are used to treat neurocardiogenic
syncope and idiopathic orthostatic hypotension
(26,27,29,30). Furthermore, fluoxetine is used to treat

Table 4. Comparison of the frequency of increased blood pressure greater
than 5 mm Hg between the two groups

Sertraline group  L-carnitine group P
(n=16) (n=16) value*
SBP 8 (50%) 12 (75%) 0.144
DBP 8 (50%) 10 (63%) 0.476
MAP 8 (50%) 11 (69%) 0.280

DBP, diastolic blood pressure; MAP, mean arterial pressure; SBP, systolic
blood pressure.
* Chi square test.

Table 5. Comparison of nadir blood pressure before and after study in each
group

Before After P value*

Before  After P value*
SBP, mm Hg 83+8 99 + 15 0.003

DBP, mm Hg 56+5 67 +10 0.003

Sertraline group

(n=16)
MAP,mmHg 65%5 77+12  <0.001
i SBP, mm Hg 81+6 102+15 <0.001
(L;alrg)'“ne 8P DR mmHg 49+6  65+13  <0.001
MAP, mmHg 59+5 77+13  <0.001

DBP, diastolic blood pressure; MAP, mean arterial pressure; SBP, systolic
blood pressure.
* Paired t test.

Nadir SBP, mm Hg 73+8 87+14 0.004
Sertraline

57+10 0.005
group (n=16)

Nadir DBP, mm Hg 47 +7

Nadir MAP, mm Hg 566 66 + 10 0.002

Nadir SBP, mm Hg 6818 86+ 15 <0.001
L-carnitine .

+
group (n=16) Nadir DBP, mm Hg 41+7

Nadir MAP, mm Hg 49+6

56+13 0.002

66 + 13 <0.001

DBP, diastolic blood pressure; MAP, mean arterial pressure; SBP, systolic
blood pressure.
* Paired t test.
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postural hypotension during hemodialysis too (31).

Sertraline, as an SSRI, is widely used for the treatment of
depression in dialysis patients because it has appropriate
pharmacodynamics and pharmacokinetics properties,
good level of tolerability, low level of drug interactions,
high level of safety, and low-cost (32). So far, few
studies have investigated the effect of sertraline on
IDH. Dheenan et al conducted a retrospective study on
nine dialysis patients suffering from IDH who received
sertraline for depression treatment. They compared
the data collected six weeks before the treatment with
the data collected six weeks after the treatment. They
found, after the administration of sertraline, nadir MAP
was increased to 13 mm Hg. In addition, the number of
episodes of hypotension in dialysis sessions and the need
for interventions decreased significantly (17). Yalcin
et al reported that SBP significantly increased in nine
IDH patients after four weeks of treatment using 100
mg daily sertraline, however, the increase in DBP was
not significant (18). In another study, the researchers
reported that the administration of 50 mg sertraline
daily was effective in reducing IDH episodes. Since, its
mechanism of action may be through the improvement
of regulation of autonomic response to hypovolemia (20).
However, Brewster et al reported that the administration
of sertraline for patients with IDH, who were treated
with cold dialysate and midodrine, had no extra effect
on blood pressure improvement (33). However, in their
study, a significant number of the patients had diabetes,
and diabetes neuropathy which might be introduced as
one of the causes of inhibiting the effect of sertraline.
According to a most recent study by Molin et al, sertraline
may reduce the symptoms of IDH and improve its needed
interventions, but it has no significant effect on blood
pressure. In that study, 9 out of 16 patients had diabetes
(19). The discrepancy between the results of the above-
mentioned studies indicates that sertraline had positive
effects on blood pressure or IDH. Our study showed that
one-month treatment by sertraline was associated with a
significant increase in SBP, DBP, MAP, and nadir blood
pressures. In addition, in half of the patients, SBP, DBP, and
MAP increased by five mmHg or more. However, in our
study, only one patient had diabetes. Therefore, it seems
that further studies with a larger sample size and more
accurate methods of sampling are required. For example,
if the rate and severity of neuropathy in diabetic patients
is measured before the study, it may identify patients who
benefit most from this type of treatment.

The other drug used in our study was L-carnitine.
Carnitine is an important cofactor required for smooth
muscle and cardiac muscle that is deficient in ESKD
patients. Its deficiency causes various complications such
as fatigue and weakness, muscle cramps, exacerbation
of anemia, hypotension, and cardiomyopathy (22). Like
sertraline, few studies have investigated the effect of

Sertraline versus L-carnitine in HD

L-carnitine on IDH. Additionally, Ahmed et al found that
L-carnitine, as compared with placebo, was associated
with a decrease in IDH in hemodialysis patients. Its
mechanism of action is unclear, however its positive effect
may be attributed to improvements in smooth muscle and
cardiac function (22). Conversely, the study by Lynch et
al did not support the effect of L-carnitine on dialysis-
related hypotension (23). In a clinical trial in 2013, Kudoh
et al investigated the effect of L-carnitine (900 mg daily)
on cardiac function and hypotension episodes in dialysis
patients for three months. As they reported, the number of
hypotension episodes per month decreased significantly
(from 4 to 1.3 per month) (21). Likewise, in a clinical
trial, Ibarra-Sifuentes et al showed that the intravenous
administration of L-carnitine just before each dialysis
session effectively decreased hypotension episodes (34).
Since the results of studies on the effect of L-carnitine on
IDH are controversial, however, our study showed that,
like sertraline, L-carnitine significantly increased SBP,
DBP, MAP, and nadir blood pressures. In addition, in two-
thirds of the patients, SBP, DBP, and MAP were increased
by five mmHg.

In our study, the results of the comparison between
sertraline and L-carnitine showed the effectiveness of
both drugs in elevating blood pressure in hemodialysis
patients since there was no significant difference between
both groups. Therefore, both drugs seem to be useful for
the treatment of patients undergoing dialysis who suffer
from IDH episodes.

Conclusion

The findings of this study showed that the administration
of sertraline or L-carnitine for one month could
significantly increase SBP, DBP, MAP, and nadir blood
pressures in dialysis patients suffering from IDH during
dialysis sessions while there was no significant difference
between the two drugs.

Limitations of the study

Our study limitations were: small sample size, single center
study, and short treatment period. The use of medications
in dialysis patients still requires extensive studies, with the
larger sample size, multicenter designs, and longer periods
to evaluate the efficacy and safety of these drugs.
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