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Objective: Depressive and anxiety symptoms could affect the quality of life and prognostic
outcomes in chronic kidney disease (CKD) patients, but only a few studies focus on the interventions to manage or prevent these symptoms in CKD patients. Therefore, this study was
conducted to compare the efficacy and acceptability of agomelatine versus paroxetine in treating
depressive and anxiety symptoms in CKD patients.
Methods: CKD stage 2–4 patients with depressive and anxiety symptoms were included. The
first patient was randomized in April 2013 and the last clinic visit occurred in March 2017.
The included patients were randomly assigned to receive paroxetine 20–40 mg/day or agomelatine 25–50 mg/day. The treatment was continued for 12 weeks. The Hamilton Depression
Rating Scale (HDRS) (17-item) and Hamilton Anxiety Rating Scale (HARS) were the primary
outcome measures, and the response rate, remission rate, and Activities of Daily Living (ADL)
scale were the secondary outcome measures. Meanwhile, the adverse events were recorded
during the whole treatment period.
Results: At baseline and week 4, both groups had similar average HDRS and HARS scores.
But at week 8 and 12, compared to the patients receiving paroxetine, the patients receiving
agomelatine had significantly lower average HDRS scores (p=0.002, p=0.001, respectively)
and HARS scores (p,0.00001, p,0.00001, respectively). At week 12, the patients receiving
agomelatine had a non-significantly lower average ADL score, and non-significantly higher
response and remission rates. The adverse events in both groups were mild and transient.
Conclusion: These results demonstrated that the agomelatine had some advantages over paroxetine in treating CKD stage 2–4 patients with depressive and anxiety symptoms, and future
studies are needed to further explore its efficacy and acceptability.
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Chronic kidney disease (CKD) is a highly prevalent disease and estimated to affect
8%–16% of the global population.1 There are five stages of CKD according to the glomerular ﬁltration rate (GFR) test. Stage 5 of CKD is defined as a GFR of ,15 mL/min
with marked kidney failure and dialysis requirement. It is also termed end-stagekidney-disease (ESKD). The CKD patients in stage 5 usually require renal replacement
therapy, which mainly involves transplantation or dialysis. But both therapy methods
are associated with a cumulative number of hospitalizations and hospital days, which
definitely contribute to the excessive costs.2 Approximately 500,000 individuals
develop ESKD every year worldwide.3 Accordingly, as the leading cause of ESKD,4
CKD is a global challenge.
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Depression is a debilitating mental disease caused by
many factors and can affect a person’s behavior, thoughts,
and feelings.5–7 It could impinge on self-management ability and then reduce treatment adherence. Previous studies
reported that depression was an independent risk factor for
poor outcomes in patients with impaired renal function.8,9 Lee
et al reported that depressive and anxiety symptoms could
affect the quality of life (QoL) and prognostic outcomes in
CKD patients, including ESKD patients.10 Indeed, CKD
places a considerable economic burden on individuals and
often compromises their QoL, which results in a high level
of depression and anxiety.11 A study showed that depressive
and anxiety symptoms could affect approximately 25% of
CKD patients.12 Moreover, a single-center study found that
71% of hemodialysis patients met the criteria for clinical
anxiety.13 Thus, early recognition and treatment of depressive
and anxiety symptoms in CKD patients is of great importance
for better outcomes.
However, up to now, only a few studies have focused
on the interventions to manage or prevent depressive and
anxiety symptoms in CKD patients. The number of studies
on the association between outcomes and depressive and
anxiety symptoms in the CKD population is even less. Thus,
rigorous research is urgently needed to establish effective
therapy methods to treat these mental health problems.
Recently, a randomized trial reported that agomelatine had
some advantages over paroxetine in treating depressive and
anxiety symptoms in patients with type 2 diabetes mellitus.14
Considering the high prevalence of CKD in diabetes
patients,15 we hypothesize that agomelatine could be more
effective than paroxetine in treating depressive and anxiety
symptoms in CKD patients. Therefore, we conducted this
randomized trial to validate this assumption.

Methods
CKD patients’ recruitment
This study was approved by the Ethics Committees of the
Second Affiliated Hospital of Chongqing Medical University.
The first patient was randomized in April 2013 and the last
clinic visit occurred in March 2017. Patients who met the
following inclusion/exclusion criteria were recruited to this
study. The inclusion criteria included: i) adults aged .18 years
without suicidal ideation; ii) CKD stage 2–4; iii) Hamilton
Depression Rating Scale (HDRS) (17-item) score of $17
and Hamilton Anxiety Rating Scale (HARS) score of $7;
iv) patients were willing to receive random assignment; and
v) patients were able to provide written informed consent.
The exclusion criteria included: i) renal transplant recipient;
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ii) gastrointestinal bleeding in the 3 months prior to randomization or significant hepatic dysfunction; iii) use of antidepressants or psychotherapy 1 month prior to randomization;
iv) alcohol or substance abuse or dependence; v) present
or past physical or other mental disorders; vi) dementia
or a Mini-Mental State Examination score of ,23; and
vii) women in gestational and lactational period.

Intervention methods
This is a randomized single blind clinical trial. The included
patients were randomly assigned to receive paroxetine or
agomelatine using a computer-generated random number
sequence. The agomelatine was given before bed time, starting with 25 mg/day and could escalate with 5 mg increments
to a maximum of 50 mg/day within 2 weeks, if needed. The
paroxetine was given in the morning, starting with 20 mg/day
and could escalate with 5 mg increments to a maximum of
40 mg/day within 2 weeks, if needed. The treatment was
continued for 12 weeks. The patients were not blinded to
the randomization, but the investigators in charge of scales’
evaluation and data analysis did not know the drug regimen
of the patients.

Evaluation indicators
At baseline, week 4, week 8, and week 12, the depressive
and anxiety symptoms of patients were assessed using HDRS
and HARS, respectively. Higher HDRS and HARS scores
indicated more severe depressive and anxiety symptoms,
respectively. At week 8 and week 12, the response rate and
remission rate were calculated. Response was defined as a
50% reduction in HDRS scores, and remission was defined as
an HDRS score #7. At baseline and week 12, the Activities of
Daily Living (ADL) scale was used to assess the daily living
ability of CKD patients. Higher ADL scores indicated worse
daily living ability. The HDRS and HARS scores were the
primary outcome measures, and the response rate, remission
rate, and ADL score were the secondary outcome measures.
In addition, adverse events were recorded during the whole
treatment period.

Statistical analysis
Student’s t-test and Chi-squared test were used to assess
the differences between the two groups according to the
demographic and baseline clinical variables. The number
of patients meeting response and remission criteria in the
two groups was compared with Chi-squared test at week 8
and week 12. The ADL scores in the two groups at week 12
were compared with Student’s t-test. The repeated measures
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analysis of variance (ANOVA) was used to investigate the
group differences according to HDRS and HARS scores at
four time points. All procedures were conducted with SPSS
19.0 (IBM Corporation, Armonk, NY, USA), were 2-tailed,
and significance was set at p-value ,0.05.

Results
CKD patients’ baseline data
At first, there were 132 patients who met the inclusion/exclusion criteria. Among these patients, 108 patients (81.8%)
agreed to sign the informed consent and 24 patients (18.2%)
refused to participate. Nine of the 108 patients were excluded
because they did not complete the interview. Finally,
99 patients were randomly assigned to receive paroxetine
(n=49) or agomelatine (n=50). Due to the potential ethical
problems, there was no placebo control group. The demographic variables of participants, such as age, body mass
index, and sex ratio, were similar between the two groups.
There were also no significant differences according to baseline clinical variables, such as CKD stage, disease duration
of CKD, HDRS and HARS scores. The detailed information
is shown in Table 1.

Depressive symptoms
As shown in Figure 1, there was a significant improvement
in depressive symptoms over time in both groups. The
significant effect of time (p,0.00001) indicated that both
paroxetine and agomelatine could effectively treat depressive symptoms in CKD stage 2–4 patients. The significant
effect of group × time interaction (p=0.012) indicated that
the improvements were significantly different between the
Table 1 Baseline characteristics of CKD patients
Variables

Paroxetine

Agomelatine

p-value

n
Age (years)
Education (years)
Duration of CKD (years)
BMI (kg/m2)
Female/male
Single household (Y/N)
Smoking (Y/N)
Alcohol abuse (Y/N)
Diabetes mellitus (Y/N)
CKD by stage (2/3/4)
HDRS scores
HARS scores
ADL scores

49
51.43 (9.38)
8.31 (3.08)
2.79 (0.85)
22.98 (3.21)
20/29
12/37
15/34
5/44
30/19
12/27/10
23.61 (2.86)
18.73 (3.06)
28.20 (5.40)

50
52.60 (9.55)
8.22 (2.89)
2.75 (0.81)
22.61 (3.53)
18/32
14/36
21/29
9/41
28/22
10/29/11
23.62 (2.95)
18.46 (3.54)
28.06 (6.84)

–
0.54
0.87
0.81
0.58
0.62
0.69
0.24
0.27
0.60
0.86
0.98
0.68
0.91

Note: Data shown as mean (standard deviation) unless indicated otherwise.
Abbreviations: CKD, chronic kidney disease; BMI, body mass index; HDRS,
Hamilton Depression Rating Scale; HARS, Hamilton Anxiety Rating Scale; ADL,
Activities of Daily Living.
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two groups. At baseline and week 4, both groups had similar
average HDRS scores. But at week 8 and 12, compared to the
patients receiving paroxetine, patients receiving agomelatine
had significantly lower average HDRS scores (p=0.002,
p=0.001, respectively). These results showed that compared
to paroxetine, agomelatine was more effective in treating
depressive symptoms in CKD stage 2–4 patients.
At week 8, 16 patients (32.6%) and three patients (6.1%)
in the paroxetine group met response and remission criteria,
respectively; 20 patients (40%) and six patients (12%) in
agomelatine group met response and remission criteria,
respectively. There was no significant group difference in
response rates (p=0.44) or remission rates (p=0.48, Fisher’s
exact test) at week 8. At week 12, 20 patients (40.8%) and
13 patients (26.5%) in the paroxetine group met response
and remission criteria, respectively; 27 patients (54%) and
18 patients (36%) in the agomelatine group met response
and remission criteria, respectively. There was no significant
group difference in response rates (p=0.30) or remission rates
(p=0.31) at week 12. These results showed that compared to
paroxetine, agomelatine could obtain non-significantly higher
response and remission rates.

Anxiety symptoms
As shown in Figure 2, there was a significant improvement in
anxiety symptoms over time in both groups. The significant
effect of time (p,0.00001) indicated that both paroxetine
and agomelatine could effectively treat anxiety symptoms
in CKD stage 2–4 patients. The significant effect of group ×
time interaction (p=0.001) indicated that the improvements
were significantly different between the two groups. At baseline and week 4, both groups had similar average HARS
scores. But at week 8 and 12, compared to the patients
receiving paroxetine, the patients receiving agomelatine
had significantly lower average HARS scores (p,0.00001,
p,0.00001, respectively). These results showed that compared to paroxetine, agomelatine was more effective in
treating anxiety symptoms in CKD stage 2–4 patients.

Daily living ability
As shown in Figure 3, there was a significant improvement in
daily living ability in both groups. Compared to the baseline
values, the average ADL scores at week 12 were significantly
decreased in paroxetine group (p,0.00001) and agomelatine
group (p,0.00001). The difference in ADL scores at week 12
between the two groups was still non-significant (p=0.08),
although the agomelatine group had a lower average ADL
score. Meanwhile, subgroup analysis found that compared to
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Figure 1 HDRS scores in the two groups at baseline, week 4, week 8, and week 12.
Abbreviation: HDRS, Hamilton Depression Rating Scale.

patients who met response criteria in the paroxetine group,
patients who met response criteria in the agomelatine group
had a significantly lower average ADL score (p=0.02). The
difference in ADL scores in patients failing to meet response
criteria in the two groups was non-significant (p=0.88).
These results showed that compared to paroxetine, agomelatine was more effective in improving the daily living ability
of patients who met response criteria.

Adverse events
All patients in the two groups successfully completed
the trial, and there were no serious adverse events within
12 weeks of treatment. The reported adverse events in the
agomelatine group included hyperhidrosis (n=4), nausea
(n=2), headache (n=2), vomiting (n=2), dizziness (n=2),
diarrhea (n=3), constipation (n=2), and insomnia (n=3). The
reported adverse events in the paroxetine group included
diarrhea (n=3), constipation (n=2), dry mouth (n=4), nausea
(n=4), asthenia (n=3), loss of appetite (n=3), insomnia (n=2),

headache (n=3), and dizziness (n=2). These adverse events
were transient and went away with continued treatment. There
was no significant difference in adverse events between the
paroxetine (53.1%) and agomelatine group (40%) (p=0.46).
These results indicated that both agomelatine and paroxetine
were well tolerated in this study.

Discussion
To our knowledge, this is the first study to compare the
efficacy and acceptability of agomelatine and paroxetine
in treating CKD stage 2–4 patients with depressive and
anxiety symptoms. At the end of the trial, the depressive
and anxiety symptoms, and daily living ability were significantly improved in both groups. But compared to paroxetine,
agomelatine could yield significantly lower average HDRS
and HARS scores, and non-significantly lower average ADL
score. The response and remission rates were non-significantly
higher in the agomelatine group compared to the paroxetine
group. In addition, the number of mild and transient adverse
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Figure 2 HARS scores in the two groups at baseline, week 4, week 8, and week 12.
Abbreviation: HARS, Hamilton Anxiety Rating Scale.
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Figure 3 ADL scores in the two groups at baseline and week 12.
Abbreviation: ADL, Activities of Daily Living.

events was similar between the two groups. These results
showed that compared to paroxetine, agomelatine was more
effective in treating depressive and anxiety symptoms in
patients with CKD (stage 2–4).
CKD was the cause of approximately 900,000 deaths
globally in 2013, up from approximately 400,000 deaths
globally in 1990.16 The high medical costs and poor prognosis
of CKD places great psychological pressure on patients; in
addition, many CKD patients have anxiety, pessimism, and
despair symptoms.17 Physiological function impairment
and negative emotions, such as anxiety and depression,
could affect CKD patients’ physical functioning and overall
health.18 Therefore, it is important to treat these symptoms
during the management of CKD. Unfortunately, few studies have been conducted to investigate effective methods in
treating depressive and anxiety symptoms in CKD patients.
Pascoe et al found that psychosocial interventions might
reduce the depressive symptoms and have some beneficial
effects on anxiety symptoms.19 Jhee et al reported that management of vitamin D deficiency might be beneficial for the
prevention of depression in CKD patients.20 Another study
suggested a protective effect of regular physical activity on
major depressive episodes in patients with early stages of
CKD.21 Here, we found that the HDRS and HARS scores
of CKD patients were significantly decreased after treatment with paroxetine or agomelatine. Future studies are still
needed to explore optimal methods to treat depressive and
anxiety symptoms in CKD patients.
Hedayati et al conducted a trial to determine whether
sertraline could improve depressive symptoms in CKD
patients, and found that the 16-item Quick Inventory of
Depression Symptomatology-Clinician Rated score changed
by -4.2 and -4.1 in the placebo group and sertraline group,
respectively.22 The response and remission rates were 25.0%
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and 14.6%, respectively, in the placebo group, and 32.0% and
15.5%, respectively, in the sertraline group. Their findings
did not support the use of sertraline to treat major depressive
disorder in patients with non-dialysis-dependent CKD. Both
sertraline and paroxetine are selective serotonin reuptake
inhibitors. In this study, we found that the average HDRS
score changed by -11.8, and the response and remission
rates were 40.8% and 26.5%, respectively, in the paroxetine
group. Compared to sertraline in the previously mentioned
study, paroxetine in this study yielded better efficacy in
treating depressive symptoms, which might be mainly due
to the following reasons: i) the high average age versus low
average age; and ii) patients with stage 3–5 CKD versus
patients with stage 2–4 CKD.
Limitations should be mentioned here. Firstly, the number
of recruited CKD patients with depressive and anxiety symptoms was relatively small; therefore future large-scale clinical
trials are needed to verify and support our conclusions.
Secondly, there was no placebo control group. Thirdly, this
was a single blind trial; the patients knew which medication
they received, which might cause potential bias in our results.
Fourthly, only patients with stage 2–4 CKD were included;
thus, whether results would be similar among patients with
other stages of CKD is unknown. Finally, only short-term
efficacy and acceptability of paroxetine and agomelatine were
assessed here, thus the long-term efficacy and acceptability
should be assessed in future studies.
In conclusion, this randomized controlled single blind
trial found that compared to paroxetine, agomelatine could
yield significantly better efficacy in treating depressive and
anxiety symptoms in CKD stage 2–4 patients. Meanwhile, the
incidences of adverse events were comparable between the
two groups, and these adverse events were mild and transient.
Therefore, agomelatine was preferred over paroxetine in
treating these populations and should be explored further.
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