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ABSTRACT

Background: Depressive symptoms have been
associated with chronic kidney disease and linked
to increased morbidity and mortality. Sertraline, a
selective serotonin reuptake inhibitor (SSRI) is widely
used in general population. However, evidence of its
effectiveness in chronic kidney disease patients is still
lacking.
Aim: To examine the effectiveness of sertraline
compared to placebo in treating depressive symptoms
in chronic kidney disease.
Methods: Systematic review. Search was performed
SCOPUS, PUBMED, until September 2019. Inclusion
criteria were randomized controlled trials, minimum
of 6 weeks and outcomes measured using validated
tool measurements. Citation tracking and hand
searching were also performed. The included studies
were assessed using Grading of Recommendations
Assessment, Development and Evaluation for quality
and risk of bias.

INTRODUCTION

Chronic Kidney Disease (CKD) is prevalent and estimated
“abnormalities of kidney structure or function, present for
>3 months, with implications for health” and it is divided
rate (1). Patients with end-stage renal disease (ESRD) or
*Correspondence:
Hospital Sultan Haji Ahmad Shah,
Jalan Maran, 28000 Temerloh,
Pahang, Malaysia

Results: The literature search yielded 687 publications;
3 randomized controlled trials were included. A total
of n=142 (n=15 to 102) patients were randomized to
receive treatment with sertraline. Trial durations were
8, 12 weeks and 6 months. There were no differences
for non-dialysis population; score changed by -4.1 in
sertraline group and -4.2 in placebo group(p=0.82).
Two studies involving hemodialysis patients showed
improvement in scores; from 24.5+4.1 to 10.3+5.8
(p<0.001) and 23+11 to 22.5+9; a reduction of
0.5+5 (p<0.001). However, both trials were of low
quality. Non-uniformity of assessment tools used for
measurements precluded meta-analysis.
Conclusion: Current available evidence does not
demonstrate the effectiveness of sertraline as treatment
for depressive symptoms in chronic kidney disease
patients. Future trials are required and should be
considered as research priority.
Keywords: Sertraline, Depression, Chronic Kidney
Disease

Stage 5 CKD experience high symptom burden and these
symptoms are largely under-recognized (2).
Depression has been recognized as the most frequently
encountered psychiatric disorder in ESRD patients.
Depressive symptoms at the initiation of dialysis have
been associated with short, mid and long-term mortality
(3). The prevalence of depression in ESRD patients ranges
from 14.7-76% (4,5). Although antidepressants have a role
in treating depression in physically ill patients, evidence
for its use in dialysis patients is sparse and inconclusive
(6,7). Pre-dialysis patients (CKD Stages 3-5) have been
reported to have a high prevalence of depression (47.1%)
(8). This has been linked with morbidity, treatment
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adherence, hospitalizations and mortality (9–11).
Antidepressants are used one and a half times more in
CKD patients compared to the general population despite
lacking evidence of its effectiveness in the literature (12).
The relationship between CKD and depression is complex
and not fully understood; its pathophysiology described to
be “bidirectional and multifactorial” (13).
SSRI is recommended as the first line treatment for
the management of depression in adults by published
clinical practice guidelines (14,15). SSRIs have favorable
effects on immune system regulation, increase serotonin
concentration, possibly anti-inflammatory and antioxidative effects (18). Sertraline; a type of SSRI has
been recommended as it is cheap and efficacious when
compared to other anti-depressants (16). It has been used
since the 1980s, easily available, tolerable and does not
require dose adjustments in CKD (17). It is biochemically
“designated as (1S,4S)-N-methyl-4-(3,4-dichlorophenyl)1,2,3,4-tetrahydro-1-naphthylamine and contains two
asymmetric carbon atoms” (19). It’s pharmacokinetic
properties allows “consistent correlations between dose
and peak plasma concentrations in doses used clinically
(ranging from 50-200mg/day)” (19). It is substantially
absorbed through first-pass metabolism with less than 1%
excreted unchanged in urine (19). Sertraline was reported
as the third commonest SSRI used in CKD patients (12).
Reviews addressing treatment options for depressive
symptoms in CKD patients to date excluded patients who
were not receiving dialysis and did not focus on sertraline.
Therefore, this review aims to examine the effectiveness of

sertraline in treating depressive symptoms in adult patients
with all stages of CKD compared to placebo.

MATERIALS AND METHODS

The outline of this systematic review was performed in
accordance to PRISMA guidelines (20).
Search strategy and study selection
Five databases were used for the search; PsychoINFO
(1806 to September Week 2, 2019), Ovid Medline (1946
to September 19, 2019), Embase (1974 to Week 38, 2019),
SCOPUS and PUBMED. Citation tracking and hand
searching were also performed. The search was conducted
up to and including the 21st of September 2019. List of
words used for the search is outlined included depressive
symptoms (keywords were depression, depressive
symptoms, mood disorders, depressive disorders, mental
health, mental disorders) AND Chronic Kidney Disease
(keywords were renal dialysis, renal insufficiency, kidney
disease, haemodialysis, peritoneal dialysis, renal failure,
kidney failure) AND sertraline.
Data extraction
A data extraction form was developed to summarize
characteristics of included studies; information collected
for this purpose include general information, methods
of study, risk of bias assessment, study characteristics –
participants, interventions and comparisons, outcomes,
data, and results. These data were extracted by one
reviewer for this systematic review.

Inclusion
•
Criteria		
		
		
•
		
•
•
•
		
•
•

_ 18 years); patients fulfilling criteria of CKD including dialysis and non-dialysis 		
Adult (aged >
with depressive symptoms. Depressive symptoms assessed by at least one self-reported using 		
validated questionnaires and/or interviews fulfilling criteria of diagnosis of Depression (using 		
DSM criteria)
Use of Sertraline for the treatment depressive symptoms with clear details of treatment
provided and reports on the doses used.
Randomized Controlled Trial designs
Duration of at least 6 weeks
Outcomes (primary and secondary) of depressive symptoms measured using validated tool 		
assessments with measurements at pre and post-intervention.
Availability of full paper and published in the English language
Comparison arm: placebo

Exclusion
Criteria

Retrospective Trials, Quasi-Experimental trials, Case Series.
Editorials, Grey Literatures (Thesis, Dissertation, Conference Proceedings)
Transplant patients
Papers that used other types of antidepressants, examining a class effect and not-specifically
the effects of Sertraline.

•
•
•
•
		

Table I: Criteria for inclusion and exclusion
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Quality Assessment
Each study was analyzed thoroughly and quality of evidence
was assessed using “The Grades of Recommendation,
Assessment, Development and Evaluation Working
Group” (GRADE) (21).
Data Analysis
There were variations in the reporting of outcome
measurements. Two studies reported scores of depression
but different measurement tools were used. One study used
the change of scores from baseline; but did not report on the
actual scores at the end of the study. Different validated tools
were used to assess the outcomes of depressive symptoms;
16-item Quick Inventory of Depressive SymptomatologySelf Report (QIDS-C16) (22), The Beck Depression
Inventory (BDI) alone (23) and a combination of BDI with
Montgomery–Asberg Depression Rating Scale (MADRS)
(24). These factors precluded a meaningful meta-analysis;
therefore, the analysis reported was primarily descriptive.

RESULTS

Results of the search
The initial search yielded 687 articles before 145 duplicates
were removed. Eligibility of 33 articles was identified for
full review of publication; with the final inclusion of 3
trials (figure 1).
Description of studies
Three RCTs were included and characteristics outlined in
Table II. A total of n=142 (n=15 to 102 participants in each
trial) CKD patients received treatment with sertraline. The
trials were of 8- and 12-weeks’ and six months’ duration.
Two out of three were trials performed in hemodialysis
patients and one examined CKD non-dialysis population.
Male gender was predominant in all three RCTs (5776.6%). These studies were conducted in the United
States, United Kingdom and Iran.

Fig 1: PRISMA Flowchart
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Author (year),
country, quality
score

Design: Randomized,
double blind, placebo
controlled

Adults 18 and 80 years; at least
3 months on Hemodialysis (HD)

Taraz 2013
(23)

i. Sertraline 50mg or

Country: Iran, 1
centre

Diagnosis of Depression based
on the Beck Depression
Inventory II (BDI-II) >16

for following 10 weeks.

GRADE Score: 1
(Very Low

ii. Pre-dialysis blood
samples taken at week 6
and 12 from arterial port
of dialysis access.
12 weeks

Country: United
Kingdom, 5
centres
GRADE Score: 2
(Low)

50mg with assessment by
psychiatrist at baseline,
2 weeks and 2, 4 and 6
months.

43/50 (86%
completed followup.

Age 60 (22)
Male 12/25 (57%)

in Sertraline arm
completed study.
Analysis by

Age > 18 and receiving HD
treatment for more than 3
months
Screening: BDI scores > 16
Referred for interview by
psychiatrist using MINI

N= 30
Sertraline n=15
Placebo n = 15
21 completed
rate)

dose to maximum of
200mg at 2 and 4 months
if indicated.
ii. Monthly review by
research nurse. Follow
up 2 weeks, 2, 4 and 6
months

Age 61.7 (13.2)
Male 11/15 (73%)

of Major Depressive Disorder.
Five renal units in Midlands
and Southeast England, United
Kingdom.

Design: Randomized
double-blind placebocontrolled trial

8/15 in Sertraline
arm and 13/15 in
placebo.

N=201
Sertraline n=102
Placebo n=99

dose of 50mg/day and
escalated to a maximum
dose of 200mg/day
based on tolerability and
response.

Stage 3, 4, 5 CKD non-dialysis,

Country:
United States
of America, 3
centres

ii. Follow-up every 2
weeks for 6 weeks then
every 3 weeks for the
remaining 6 weeks.

Screening: QIDS-C 16 > 11

GRADE Score: 4
(High)

iii. 16-item Quick
Inventory of Depressive
Symptomatology-Self
Report (QIDS-C16) scores,

(22)

N=50
Sertraline n=25
Placebo n=25

standardized – 4 hours 3
dialysis membrane, dialysate
and vascular access (no details
given).

Sample

Single HD centre

Randomized, Double
Blind, placebo-controlled
trial
Friedli 2017
(24)

N at baseline,

Eligibility

and details of follow up

rate (eGFR) of < 45 mL/
min/1.73m2

N=97 completed
the trial in the
Sertraline arm

Age 57.7 (14.5)
Male 74/97
(76.6%)
CKD Stages:

Neuropsychiatric Interview

personnel. Blood and
urine samples at baseline
and week 12.

193 included in
primary analysis
(97 in Sertraline
and 96 in
placebo)
Median treatment

Stage 3A
11%
Stage 3B
36%
Stage 4
36%
Stage 5
17%

Median eGFR was
27.5 mL/min/1.73

Table II: Characteristics of Included Studies
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Continuous
Outcome Results

Outcome measurement tools,
definition of outcome and its
measures

Sertraline arm

p=0.243

Baseline:
29 (13)
BDI-II

Baseline:
23 (11)

p not available

12 weeks:
15 (5.5)

6 weeks
22.5 (8.5)

p<0.05

Sertraline
significantly
improved depression
in 10/21 patients
(47.5%)

12 weeks:
22.5 (9)

6 weeks
21(11.5)

Values in median (interquartile
range) and mean +SD
Response was defined as more than
50% reduction in BDI scores

Baseline (n=15)
24.5 (4.5)
Montgomery–Asberg Depression
Rating Scale (MADRS)
Mean (SD) values

2 months (n=9)
13.9 (5.8)
4 months (n=8)
10.6 (6.6)

Mean change in MADRS score over
6 months
Mean change in BDI scores over 6
months

6 months (n=8)
10.3 (5.8)
-14.5 (95% CI
-20.2 to -8.8)
-15.7 (95% CI,
-24.3 to -7.1)

Scores mean (95% CI)
Difference in QIDS-C16 scores at end
point
Response defined as decline > 50% in
the baseline QIDS-C16 score
Remission rates (defined as
reduction of QIDS-C16 score to <5)

Significance & Comments

Placebo Arm

Baseline (n=15)
25.3 (4.2)
2 months (n=14)
15.8 (4.8)
4 months (n=13)
11.1 (5.5)
6 months (n=13)
10.9 (5.1)
-14.9 (95% CI,
-18.4 to -11.5)
-13.0 (95% CI, 19.6 to
-6.4)
Large CI without any
details given

BDI-II score reduction of -11.3+5.8;
compared to placebo of -0.5+5,
p<0.001
Between group difference:
-1.9 (-6.5 to 2.7)
p not available
-0.45 (-6.0 to 5.1)
p not available
-0.67 (-5.7 to 4.4)
p not available
Overall MADRS scores reduced
from 24.9+4.3 to 10.7+5.2
(p<0.001)
Overall BDI II for both groups:
29.1+8.4 to 17.2+12.4 (p<0.001)
Both arms improved at 6 months;
with no statistical difference

Baseline:
14.0 (2.4)

Baseline:
14.1 (2.4)

Between group difference, mean
(95% CI)

-4.1
(-5.1 to -3.1)

-4.2
(-5.0 to -3.5)

0.1 (-1.1 to 1.3), p=0.82

31/97
32%

24/96
25%

0.9% (−9.2% to 11.0%), p=0.86.

15/97
15.5%

14/96
14.6%

7.0 (−5.7 to 19.6), p=0.28

No treatment group main effect
(p= 0.57) or interaction with time
(p=0.58) in terms of remission

Table II: Characteristics of Included Studies (cont’)
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Quality of evidence and risk of bias
Hedayati et al was graded as good quality; although
there were initial concerns on heterogeneity of patients’
inclusion criteria. An inclusion criteria of CKD stages 3
to 5 will result in a wide range of patients. The estimated
glomerular filtration rate was subsequently brought down
to 45mL/min/1.73m2 (22).
Fredli et al was graded as low quality due to many factors
that arose from an inadequate sample size. The intended
size of participant was not achieved due to recruitment
issues. There was selection bias as they included patients
who could read and write only in English using a self-filled
questionnaire as a screening tool and post-intervention
assessment (24). The attrition rate was 70% (attrition
bias); with only 53% of the patients in the intervention arm
completed the 6 months’ follow-up (24).
Taraz et al was graded very low quality; this study did
not report the process of blinding (other than allocation).
There was high risk for selection, detection, publication
bias and the published material was different from the
registered protocol (25).
Effects of intervention
Out of the 3 RCTs; 2 did not show any significant difference
in depressive symptoms compared to the placebo arm
(22,24). One RCT demonstrated improvements of
depressive symptoms in only 10/21 (47.5%) patients
despite an overall improvement in depression scores
(23). CKD non-dialysis population showed no significant
difference in both sertraline and placebo arm despite
an overall reduction of depressive symptoms scores
measured by QIDS-C16 [changed by -4.1 in the sertraline
group and -4.2 in the placebo group (p=0.82)] (22). There
was no treatment group main effect (p= 0.57), interaction
with time in terms of remission (15.5% in sertraline and
14.6% in placebo, p=0.58) and response (32% in sertraline
group and 25% in placebo, p=0.28). The majority of the
participants of this study (84%) were unemployed and
22% had a history of drug abuse (22).
Friedli et al reported results of overall improvements in both
sertraline and placebo. Overall MADRS scores reduced
from 24.5+4.1 to 10.3+5.8 (p<0.001) and BDI-II scores
reduced from 29.1+8.4 to 17.3+12.4 (p<0.001) (26). There
was a significant overall reduction from baseline scores at
6 months in both MADRS and BDI scores. However, there
was no significant difference between both groups [mean
change in MADRS scores were -14.5 (95% CI, -20.2 to
-8.8) in sertraline group and -14.9 (95% CI, -18.4 to -11.5)
in placebo group]. This study had 2 phases and did not
achieve the intended sample size (24).

Taraz et al showed overall improvement of depressive
symptoms using BDI-II assessments in sertraline arm. A
significant reduction (p<0.001) was reported [11.3+5.8;
from 29 (13) to 15 (5.5)] compared to placebo [0.5+5 23
(11) to 22.5 (9)] (23). However, despite an overall reduction,
less than half of the patients (10/21) showed improvement
in depression scores (23). In this study, biochemical results
of haemoglobin (10.9+0.8 and 11.5+0.56, p=0.012) and
serum albumin (4.1+0.2 and 4.4+0.3, p=0.006) were found
to be significantly lower in the placebo group at week 12
as compared to sertraline arm (23).
Side effects
There were concerns on side effects reported by two studies
(22,24). Friedli et al reported 6/15 dropouts in the first 2
months; one who had died and 3 participants withdrew
because of side effects (24). Similarly, Taraz et al reported
3/25 participants withdrew because of side effects, 1/25
died during follow-up and only 21/25 completed the
trial in the intervention arm (23). Hedayati et al did not
demonstrate differences in adverse events between the
intervention and placebo group. Both groups had 3 patients
(3.1%) who withdrew because of side effects. There was
significantly higher incidence of gastrointestinal side
effects reported in sertraline group (22).

DISCUSSION

To the best of the author’s knowledge, this is the first
systematic review that focuses on sertraline use and its
effectiveness in CKD population. The findings from
the included trials did not demonstrate its effectiveness.
Depression is common in CKD patients; both in dialysis
and non-dialysis population. The lack of standardization in
diagnosis, inclusion criteria and tools for measurement of
outcomes may be possible explanations. Diagnostic tools
and measurement outcomes will need to be standardized
for future use; both clinically and in research. Diagnosis
of depression may not be straightforward as symptoms
may overlap with that of uremia (27). The gold standard
of diagnosis remains through clinical interviews with the
presence of five or more symptoms following the Diagnostic
and Statistical Manual of Mental Disorders (DSM-5) (28).
For CKD population, several questionnaires have been
validated to be used as screening tools. As depression is
largely under-recognized in these populations of patients,
routine screening had been suggested (29). However,
it has yet to be incorporated into standards of care and
this practice remains controversial (29). There is a need
for close collaborations between clinicians in the field of
nephrology and psychiatry to address standardization of
diagnostic tools. Future research will need to account for
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trajectory of disease to enable meaningful interpretations
of results.
This systematic review included population of patients
who were on haemodialysis and CKD stages 3-5;
but there was no representation of peritoneal dialysis
population. Conflicting results were found in published
studies of peritoneal dialysis patients which did not meet
the inclusion criteria of this systematic review. Published
reports supported the use of sertraline but trials were nonrandomized. These include two were case series involving
n=10 (30) and n=25 patients (31) and two studies that did
not report clear measurements of pre and post-treatment
results (32,33). These conflicting results suggest possible
differences in the effectiveness of sertraline in patients on
haemodialysis and peritoneal dialysis; however, this will
require in-depth examinations.
Prevalence of depression in dialysis patients undergoing
both modalities of dialysis is high and it has been associated
with mortality (34). Mechanisms that have been suggested
by which depression could lead to poor outcome in CKD
patients include increased inflammation (35,36), cognitive
impairment (37), poor nutrition (38), non-adherence to
therapy and high interdialytic weight gain in hemodialysis
patients (39). Effects on pro-inflammatory and cytokines
has been proposed to explain the effectiveness of sertraline
in managing pruritus in dialysis population (40,41).
Depression has been associated with elevated interleukin-6
than other cytokines in the dialysis population; however,
the possibility of a causal relationship between depression
and inflammation is still uncertain (42). Although
continued research had increased the understanding of the
pathophysiology of depression, precise mechanism(s) is
still incompletely understood at present. This may explain
its proven effectiveness in pruritus; but not demonstrated
in depression.
The lack of efficacy could be due to the presence of
multiple confounders in a complex disease such as CKD.
Patients with CKD have many co-morbidities, different
etiologies and potential causes of depressive symptoms.
Bidirectional relationship of CKD and depression needs
further clarification and in-depth research.
This systematic review raised concerns on its side effect
profile. Sertraline has been reported to have value in
improving intradialytic hypotension (43) and had reported
a rare but serious side effect of serotonin syndrome
(44). When dealing with CKD patients, drugs may have
interactions with a pre-existing list of medications (45).
In view of these, non-pharmacological treatment can
be considered as an alternative and may prove to be an
important option in management. Potential benefits were

demonstrated using non-pharmacological treatment; such
as increasing frequency of hemodialysis sessions, cognitive
behavioral therapy and exercise programs (46). However,
a recently published randomized controlled trial reported
significant improvement in depression scores in sertraline
group when compared to patients who had cognitive
behavioral therapy at 12 weeks (47). Hence, the use of
sertraline in CKD patients will need to be individualized
and tailored to their clinical needs.
A few limitations were recognized for this systematic
review. Only one person performed all the literature
search; this may increase the errors in data handling despite
repeated meticulous data checking. The search could have
been widened by using more relevant keywords. The
number of studies included was small and results may not
be replicable and generalizable. Peritoneal dialysis patients
have been reported to have clinical depression but were not
represented in this review (48). Two trials included were
on haemodialysis patients (7). Patient profiles are different
across CKD stages 3 to 5 and treatments (hemodialysis and
peritoneal dialysis); these can be associated with different
potential confounders making the interpretations of results
challenging
Clinical and future research implications
A more holistic approach in managing CKD patients with
depressive symptoms needs to be taken. Professionals
from psychiatry, nephrology and palliative care should
come together and work towards standardization of
assessment, evaluation and management specifically for
CKD patients with depressive symptoms. Recruitment
in trials addressing depression in CKD may be difficult,
especially in the dialysis population as chronically ill
patients are reluctant to participate in clinical trials (49).
With these difficulties in mind, different angles need to be
considered. A prospective trial commencing from early
stages of CKD would be ideal to answer these questions
and the use of big data may be reasonable given these
difficulties. These trials will need to be multi-centered,
include a large number of participants to account for the
foreseeable high dropouts and withdrawals (from various
reasons including consent, side effects, death) due to the
complexity of CKD patients.

CONCLUSIONS

The effectiveness of sertraline in treating depression in
CKD patients is not demonstrated. Literature was scarce
and of low quality. As depression is prevalent in CKD
patients, large randomized controlled trials are required
and should be considered as an area of research priority.

JOURNAL OF CLINICAL AND TRANSLATIONAL NEPHROLOGY (JCTN)

© The Author(s). 2020 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0 International License (http://
creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, provided you give appropriate credit
to the original author(s) and the source, provide a link to the Creative Commons license, and indicate if changes were made. The Creative Commons Public
Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

Page 8 of 9
JCTN (2020) Volume 2: Article no: 2
JOURNAL OF CLINICAL AND
TRANSLATIONAL NEPHROLOGY (JCTN)

Open Access
ACKNOWLEDGEMENTS

This study is an updated version of an assignment
submitted for Master of Science in Palliative Care, Kings
College London

DECLARATION OF INTEREST

The author declares no conflict of interest.

References
1. Levin A, Stevens PE. Summary of KDIGO 2012 CKD Guideline:
Behind the scenes, need for guidance, and a framework
for moving forward. Vol. 85, Kidney International. Nature
Publishing Group; 2014. p. 49–61.
2. Murtagh FEM, Addington-Hall J, Higginson IJ. The prevalence
of symptoms in end-stage renal disease: a systematic review.
Adv Chronic Kidney Dis. 2007 Jan;14(1):82–99.
3. van Dijk S, van den Beukel TO, Dekker FW, le Cessie S, Kaptein
AA, Honig A, et al. Short-term versus long-term effects of
depressive symptoms on mortality in patients on dialysis.
Psychosom Med. 2012 Oct;74(8):854–60.
4. Zalai D, Szeifert L, Novak M. Psychological distress and
depression in patients with chronic kidney disease. Semin
Dial. 2012 Jul;25(4):428–38.
5. Palmer S, Vecchio M, Craig JC, Tonelli M, Johnson DW,
Nicolucci A, et al. Prevalence of depression in chronic
kidney disease: systematic review and meta-analysis of
observational studies. Kidney Int. 2013 Jul;84(1):179–91.
6. Rayner L, Price A, Evans A, Valsraj K, Higginson IJ, Hotopf
M. Antidepressants for depression in physically ill people.
Cochrane database Syst Rev. 2010 Mar 17;(3):CD007503.
7. Palmer SC, Natale P, Ruospo M, Saglimbene VM,
Rabindranath KS, Craig JC, et al. Antidepressants for treating
depression in adults with end-stage kidney disease treated
with dialysis. Cochrane Database Syst Rev. 2016 May 23;
8. Lee YJ, Kim MS, Cho S, Kim SR. Association of depression
and anxiety with reduced quality of life in patients with
predialysis chronic kidney disease. Int J Clin Pract. 2013
Apr;67(4):363–8.
9. Cukor D, Rosenthal DS, Jindal RM, Brown CD, Kimmel PL.
Depression is an important contributor to low medication
adherence in hemodialyzed patients and transplant
recipients. Kidney Int. 2009 Jun;75(11):1223–9.
10. Farrokhi F, Abedi N, Beyene J, Kurdyak P, Jassal SV. Association
between depression and mortality in patients receiving
long-term dialysis: a systematic review and meta-analysis.
Am J Kidney Dis. 2014 Apr;63(4):623–35.
11. Lopes AA, Bragg J, Young E, Goodkin D, Mapes D, Combe C, et
al. Depression as a predictor of mortality and hospitalization
among hemodialysis patients in the United States and
Europe. Kidney Int. 2002;62(1):199–207.

12. Iwagami M, Tomlinson LA, Mansfield KE, McDonald HI,
Smeeth L, Nitsch D. Prevalence, incidence, indication, and
choice of antidepressants in patients with and without
chronic kidney disease: a matched cohort study in UK Clinical
Practice Research Datalink. Pharmacoepidemiol Drug Saf.
2017;26(7):792–801.
13. Bautovich A, Katz I, Smith M, Loo CK, Harvey SB. Depression
and chronic kidney disease: A review for clinicians. Aust N Z
J Psychiatry. 2014;48(6):530–41.
14. Gautam S, Jain A, Gautam M, Vahia V, Grover S. Clinical
Practice Guidelines for the management of Depression. Vol.
59, Indian Journal of Psychiatry. Medknow Publications;
2017. p. S34–50.
15. Depression | Topic | NICE. Depression the treatment and
management of depression in adults (partial update of NICE
clinical guideline 23). London: National Institute for Clinical
Excellence. 2009.
16. Cipriani A, Furukawa TA, Salanti G, Geddes JR, Higgins JP,
Churchill R, et al. 12 Antidepressiva der neuen Generation im
Vergleich bei Major Depression - Eine neue Meta-Analyse.
Lancet. 2009;373(9665):746–58.
17. Nagler E V, Webster AC, Vanholder R, Zoccali C.
Antidepressants for depression in stage 3-5 chronic kidney
disease: A systematic review of pharmacokinetics, efficacy
and safety with recommendations by European Renal Best
Practice (ERBP). Nephrol Dial Transplant. 2012;27(10):3736–
45.
18. Gałecki P, Mossakowska-Wójcik J, Talarowska M. The antiinflammatory mechanism of antidepressants - SSRIs, SNRIs.
Prog Neuropsychopharmacol Biol Psychiatry. 2018 Jan
3;80(Pt C):291–4.
19. DeVane CL, Liston HL, Markowitz JS. Clinical pharmacokinetics
of sertraline. Clin Pharmacokinet. 2002;41(15):1247–66.
20. Moher D, Liberati A, Tetzlaff J, Altman DG, PRISMA Group.
Preferred reporting items for systematic reviews and
meta-analyses: the PRISMA statement. BMJ. 2009 Jul
21;339:b2535.
21. Guyatt GH, Oxman AD, Schünemann HJ, Tugwell P,
Knottnerus A. GRADE guidelines: A new series of articles in
the Journal of Clinical Epidemiology. J Clin Epidemiol. 2011
Apr;64(4):380–2.
22. Hedayati SS, Gregg LP, Carmody T, Jain N, Toups M, Rush AJ,
et al. Effect of sertraline on depressive symptoms in patients
with chronic kidney disease without dialysis dependence:
The CAST randomized clinical trial. JAMA - J Am Med Assoc.
2017;318(19):1876–90.
23. Taraz M, Khatami M-R, Dashti-Khavidaki S, Akhonzadeh
S, Noorbala A-A, Ghaeli P, et al. Sertraline decreases
serum level of interleukin-6 (IL-6) in hemodialysis patients
with depression: Results of a randomized double-blind,
placebo-controlled clinical trial. Int Immunopharmacol.
2013;17(3):917–23.
24. Friedli K, Guirguis A, Almond M, Day C, Chilcot J, Da SilvaGane M, et al. Sertraline versus placebo in patients with
major depressive disorder undergoing hemodialysis:
A randomized, controlled feasibility trial. Clin J Am Soc
Nephrol. 2017;12(2):280–6.

JOURNAL OF CLINICAL AND TRANSLATIONAL NEPHROLOGY (JCTN)

© The Author(s). 2020 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0 International License (http://
creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, provided you give appropriate credit
to the original author(s) and the source, provide a link to the Creative Commons license, and indicate if changes were made. The Creative Commons Public
Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

Page 9 of 9
JCTN (2020) Volume 2: Article no: 2
JOURNAL OF CLINICAL AND
TRANSLATIONAL NEPHROLOGY (JCTN)

Open Access
25. IRCT | Evaluation of Sertraline effect on serum level of
IL-6, IL-10, TNF-α, hsCRP, Albumin and Hemoglobin in
Haemodialysis patients with depression [Internet]. [cited
2019 Oct 10]. Available from: http://www.irct.ir/trial/8616
26. Friedli K, Almond M, Day C, Chilcot J, Gane M da S, Davenport
A, et al. A study of sertraline in dialysis (ASSertID): a protocol
for a pilot randomised controlled trial of drug treatment
for depression in patients undergoing haemodialysis. BMC
Nephrol. 2015 Oct 26;16:172.
27. Cukor D, Peterson RA, Cohen SD, Kimmel PL. Depression in
end-stage renal disease hemodialysis patients. Nat Clin Pract
Nephrol. 2006;2(12):678–87.
28. Tolentino JC, Schmidt SL. DSM-5 criteria and depression
severity: Implications for clinical practice. Front Psychiatry.
2018 Oct 2;9(OCT).
29. Hedayati SS, Yalamanchili V, Finkelstein FO. A practical
approach to the treatment of depression in patients with
chronic kidney disease and end-stage renal disease. Kidney
Int. 2012 Feb;81(3):247–55.
30. Cilan H, Sipahioglu MH, Oguzhan N, Unal A, Turan T, Koc AN,
et al. Association between depression, nutritional status,
and inflammatory markers in peritoneal dialysis patients.
Ren Fail. 2013;35(1):17–22.
31. Atalay H, Solak Y, Biyik M, Biyik Z, Yeksan M, Uguz F, et al.
Sertraline treatment is associated with an improvement
in depression and health-related quality of life in
chronic peritoneal dialysis patients. Int Urol Nephrol.
2010;42(2):527–36.
32. Wuerth D, Finkelstein SH, Finkelstein FO. The identification
and treatment of depression in patients maintained on
dialysis. Semin Dial. 2005;18(2):142–6.
33. Wuerth D, Finkelstein SH, Ciarcia J, Peterson R, Kliger AS,
Finkelstein FO. Identification and treatment of depression
in a cohort of patients maintained on chronic peritoneal
dialysis. Am J Kidney Dis. 2001;37(5):1011–7.
34. Chilcot J, Wellsted D, Da Silva-Gane M, Farrington K.
Depression on dialysis. Vol. 108, Nephron - Clinical Practice.
2008.
35. Yao Q, Pecoits-Filho R, Lindholm B, Stenvinkel P. Traditional
and non-traditional risk factors as contributors to
atherosclerotic cardiovascular disease in end-stage renal
disease. Scand J Urol Nephrol. 2004;38(5):405–16.
36. Mann JFE, Gerstein HC, Dulau-Florea I, Lonn E. Cardiovascular
risk in patients with mild renal insufficiency. Kidney Int. 2003
May;63:S192–6.
37. Herrera-Guzmán I, Gudayol-Ferré E, Herrera-Guzmán D,
Guàrdia-Olmos J, Hinojosa-Calvo E, Herrera-Abarca JE.
Effects of selective serotonin reuptake and dual serotonergicnoradrenergic reuptake treatments on memory and mental
processing speed in patients with major depressive disorder.
J Psychiatr Res. 2009 Jun;43(9):855–63.
38. Koo J-R, Yoon J-W, Kim S-G, Lee Y-K, Oh K-H, Kim G-H,
et al. Association of depression with malnutrition in
chronic hemodialysis patients. Am J Kidney Dis. 2003
May;41(5):1037–42.

39. Sensky T, Leger C, Gilmour S. Psychosocial and cognitive
factors associated with adherence to dietary and fluid
restriction regimens by people on chronic haemodialysis.
Psychother Psychosom. 1996 Jan 1;65(1):36–42.
40. Kouwenhoven TA, van de Kerkhof PCM, Kamsteeg M. Use
of oral antidepressants in patients with chronic pruritus:
A systematic review. J Am Acad Dermatol. 2017 Dec
1;77(6):1068-1073.e7.
41. Pakfetrat M, Malekmakan L, Hashemi N, Tadayon T. Sertraline
can reduce uremic pruritus in hemodialysis patient: A double
blind randomized clinical trial from Southern Iran. Hemodial
Int. 2018 Jan 1;22(1):103–9.
42. Taraz M, Taraz S, Dashti-Khavidaki S. Association between
depression and inflammatory/anti-inflammatory cytokines in
chronic kidney disease and end-stage renal disease patients:
A review of literature. Hemodial Int. 2015;19(1):11–22.
43. Razeghi E, Dashti-Khavidaki S, Nassiri S, Abolghassemi R,
Khalili H, Hashemi Nazari SS, et al. A randomized crossover
clinical trial of sertraline for intradialytic hypotension. Iran J
Kidney Dis. 2015 Jul;9(4):323–30.
44. Chander WP, Singh N, Mukhiya GK. Serotonin syndrome
in maintenance haemodialysis patients following
sertraline treatment for depression. J Indian Med Assoc.
2011;109(1):36–7.
45. Boulware LE, Liu Y, Fink NE, Coresh J, Ford DE, Klag MJ,
et al. Temporal relation among depression symptoms,
cardiovascular disease events, and mortality in end-stage
renal disease: contribution of reverse causality. Clin J Am Soc
Nephrol. 2006;1(3):496–504.
46. King-Wing Ma T, Kam-Tao Li P. Depression in dialysis patients.
Nephrology (Carlton). 2016 Aug;21(8):639–46.
47. Mehrotra R, Cukor D, Unruh M, Rue T, Heagerty P, Cohen
SD, et al. Comparative Efficacy of Therapies for Treatment
of Depression for Patients Undergoing Maintenance
Hemodialysis: A Randomized Clinical Trial. Ann Intern Med.
2019 Mar 19;170(6):369–79.
48. Wuerth D, Susan H, Finkelstein, Kliger AS, Finkelstein FO.
Chronic Peritoneal Dialysis Patients Diagnosed with Clinical
Depression: Results of Pharmacologic Therapy. In Seminars
in Dialysis; Blackwell Publishing Inc. (350 Main Street,
Malden MA 02148, United States); 16AD.
49. Ruddell M, Spencer A, Hill K, House A. Fluoxetine vs placebo
for depressive symptoms after stroke: F

JOURNAL OF CLINICAL AND TRANSLATIONAL NEPHROLOGY (JCTN)

© The Author(s). 2020 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0 International License (http://
creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, provided you give appropriate credit
to the original author(s) and the source, provide a link to the Creative Commons license, and indicate if changes were made. The Creative Commons Public
Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

