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Abstract

Background: There are several strategies in the management of treatment-resistant depression 
(TRD), including the administration of other antidepressants, augmentation therapy, electro-
convulsive therapy (ECT), and a combination of ECT and antidepressants. The safety of ECT 
combined with any medication must be confirmed. The aim of this study was to assess the safety of 
duloxetine and ECT combination therapy. Materials and Methods: In this randomized clinical 
trial, the probable side effects of ECT plus duloxetine were compared with ECT plus sertraline 
in two groups of admitted TRD patients. Patients with general medical diseases and/or any 
contraindications to ECT or any of the two drugs were excluded. General side effects, including 
nausea, vomiting, and headache reported by patients (hours after ECT) as well as cardiotoxicity 
by electrocardiogram (immediately after any ECT episode), cognitive status by mini-mental 
state examination (MMSE, one month after the last ECT), and seizure duration were recorded for 
each patient. Results: No significant differences were observed in nausea, vomiting, headache, 
and myalgia between ECT+duloxetine and ECT+sertraline groups. Heart rate, QTc interval, 
ST-T change, and the incidence of arrhythmia were the same between the two arms of the study. 
Also, no prolonged seizures and status epilepticus were recorded among the studied patients. The 
MMSE revealed no marked differences in the cognitive status among patients of the two groups. 
Conclusion: ECT+duloxetine and ECT+sertraline were equally safe in patients with TRD. 
[GMJ.2022;11:e2408] DOI:10.31661/gmj.v11i.2408
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Introduction

Treatment-resistant depression (TRD) 
is defined as a major depressive mood 
state without response to two or more 

antidepressant therapy with full doses and 
adequate administration duration [1]. It has 
been reported that 2 to 46% of depressed pa-
tients do not respond to antidepressant phar-
macotherapy [2]. TRD patients experience 
worse outcomes compared to other depressed 
patients. This poor prognosis mental condi-
tion can increase the risk of suicide two- or 
three-fold compared to patients who respond 
to treatments. There are several therapeutic 
modalities for TRD, e.g., augmentation of an-
tidepressant pharmacotherapy with atypical 
antipsychotic drugs, psychostimulants, and 
neurostimulation [3, 4].
Electro-convulsive therapy (ECT) has 
emerged as a modality for TRD since  
1938 [5]. ECT is used 6 to 12 times (2 to 3 
sessions per week) for patients with TRD, and 
50 to 80 % get remission after an ECT course. 
Evidence has shown ECT to be tolerable and 
safe [5]. However, side effects such as cardi-
ac disorders, prolonged seizures, and persis-
tent cognitive impairment are reported after  
ECT [6]. The emergence of new antidepres-
sants has provided new modalities for the 
pharmacological treatment of TRD.
On the other hand, among modern antide-
pressants, serotonin-norepinephrine reuptake 
inhibitors (SNRIs) have been extensively 
used to treat the major depressive disorder 
(MDD). It has been strongly suggested that 
SNRIs, including duloxetine, are effective in  
TRD [7, 8]. Nevertheless, some patients re-
spond poorly to novel antidepressants and ul-
timately need ECT therapy. These patients are 
obviously accounted as TRD. Previous studies 
indicated that the combination of some SNRIs 
and ECT could be beneficial for the induc-
tion of remission in significant TRD patients; 
however, more clinical trials are needed to 
establish the safety of this combination [9].  
Pinto et al. reported that a combination of 
SNRIs (i.g., venlafaxine, 300 mg) with ECT 
was safe and effective in TRD [10]. In higher 
doses of venlafaxine, some cases experienced 

asystole [10]. Duloxetine, a relatively new 
SNRI, is effective with doses of 40 to 120 mg 
daily and can alleviate symptoms of depres-
sion. The safety of the combination of ECT 
with duloxetine has been only reported as case 
reports, and there is no clinical trial published 
in the literature to evaluate this combination 
regarding safety [11]. Toxicities of the combi-
nation of other antidepressants and ECT have 
been reported. For instance, lengthening of 
seizure time has been reported in combination 
therapy with bupropion and ECT [12].
Moreover, the cognitive adverse effects of 
some antidepressants in combination with 
ECT are of concern. These side effects, as well 
as other probable toxicities, have never been 
studied for the combination of duloxetine and 
ECT. In our previous study, we evaluated the 
behavioral markers, cardiovascular function, 
and brain oxidative stress markers in mice that 
received duloxetine and ECT and suggested 
that the administration of this combination in 
the mouse model was safe [12].
Also, sertraline is a selective serotonin re-
uptake inhibitor (SSRI), and its combination 
with ECT has been previously shown to be 
relatively safe [13]. Hence, we aimed to com-
pare the side effect profile of ECT plus dulox-
etine versus ECT plus sertraline.

Materials and Methods

This phase three randomized clinical trial was 
conducted in Ibn Sina Psychiatry hospital, a 
subsidiary training and research psychiatric 
diseases center of Shiraz University of med-
ical sciences.

Ethical Considerations
Our study protocol was approved by the ethical 
committee of Shiraz University of Medical 
Sciences (ethical code: IR.SUMS.MED.
REC.1396.60). Also, this study was registered 
in the Iranian registry of clinical trials (code: 
IRCT20181204041847N1). Written informed 
constants were obtained from patients, and all 
the data was kept confidential.

Sample Size Calculation
The sample size of the current study was 
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determined based on regarding Gonzalez-
Pinto et al. [10] study.

Inclusion and Exclusion Criteria
Patients aged 20 to 60 years old and diagnosed 
with TRD were enrolled. Also, patients 
diagnosed with cardiovascular, neurologic, 
or other general medical conditions, any 
contraindication for ECT application, using 
other antidepressants and/or medications 
with a possible effect on ECT toxicity were 
excluded from the study.

Randomization
In this study, patients were assigned to 
duloxetine and sertraline groups by block 
randomization method. In order to perform 
randomization, six blocks of four were 
designed as follows. They were placed 
separately in sealed envelopes. Then, eight 
times one block with the placement was 
chosen randomly. The sequence implanted 
in each block determined the status of the 
following four patients.

Design and Data Collection
Design and Data Collection
Patients were allocated into duloxetine  
(60-120 mg, mean=66.25 mg, Kishmedifarm, 
Iran) +ECT group was compared with sertraline  
(50-300 mg, mean=94.11 mg, Abidi, Iran) 
+ECT. The medication doses were not changed 
in the last week before starting and during the 
ECT. No patients received any medication 
that induced prolonged QTc or heart rate (HR) 
change. Before ECT, propofol (60 mg) and 
succinylcholine (40 mg) were administered 
as the same anesthetic protocol for all the 
patients [14, 15]. No patients needed to receive 
atropine. In the duloxetine group, the patients 
were treated with bilateral ECT (voltage 
adjusted according to the age, 6-12 sessions 
based on the response of the patient) [16]. 
In the second group, TRD patients received 
sertraline plus ECT. Electrocardiography 
(baseline and immediately after each ECT 
episode), duration of each convulsion time, 
cognitive status, headache, and nausea/
vomiting were recorded. For the cognitive 
scoring scale, the mini-mental status 

examination (MMSE) questionnaire was 
administered by a psychiatrist before and 
one month after the end of the ECT treatment 
course [17]. The metabolic state (lipid profile 
and blood sugar), type and dose of anesthetic 
agent, and any consumed supplement were 
also recorded.

Statistical Analysis 
All data were analyzed using SPSS version 16 
(SPSS Inc., Chicago IL, USA). All side effects 
between the two groups were compared using 
the Chi-square test. Also, the duration of 
seizures was compared using t-test in each 
arm. The significance levels were set as 
P-value<0.05.

Results

Among 45 eligible patients, 37 patients were 
entered into the study. Then, 18 and 19 patients 
were allocated to duloxetine and sertraline 
groups, respectively (Figure-1). Finally, two 
patients in the duloxetine group were lost 
during one month of follow-up. Also, two 
patients in the sertraline group discontinued 
treatment.
The mean age of patients in the duloxetine 
and sertraline groups was 38.92±12.09 and 
39.18±13.17 years, respectively. Five patients 
in each group were male. There were no any 
significant differences between duloxetine 
and sertraline groups in terms of sex and age 
(P>0.05). 

General Side Effects and Electrocardiograph 
Changes 
Table-1 shows no significant differences in the 
presentation of general side effects between the 
sertraline+ECT and duloxetine+ECT groups. 
The changes in the electrocardiograph of both 
groups were the same, including arrhythmias, 
ST-T change, QTc prolongation, and HR 
alterations before and at three sequential  
ECT (Table-1).

Duration of Convulsion and Cognitive Status 
of Patients
Our results demonstrated that neither of 
the groups had status epilepticus and all the 
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convulsions stopped spontaneously at the 
standard time after each ECT episode. The 
differences between both groups regarding the 
duration of seizures after ECTs were the same 
(Table-1).
Based on MMSE results, there were no 
differences between the cognitive status of 
the patients in either group of duloxetine and 
sertraline at the baseline (Table-1, P=0.25). 
Also, no statistically significant differences 
were observed between the groups one month 
after ECT (Table-1, P=0.469).

Discussion

The ECT is older than pharmacotherapy 
for treating psychiatric disorders, including 
TRD [1, 16]. As a result, we can face many 
interactions between the effect of medications 
and ECT [16]. So, there should be evidence that 
the combination of two completely different 
treatments is both safe and effective in terms 

of the treatment of psychiatric disorders.
SSRIs seem to have a safer cardiological 
profile than many other antidepressants 
when they are augmented with ECT as a 
control medication [18]. On the other hand, 
SNRIs are among the newest generations of 
antidepressants mainly used for TRD patients. 
One of these very important and commonly 
consumed medications is duloxetine, which is 
widely used for neuropathic pain associated 
with diabetic peripheral neuropathy, 
generalized anxiety disorder, fibromyalgia, 
chronic musculoskeletal pain, etc. [19]. 
Duloxetine is a state-of-the-art antidepressant 
of the SNRIs group commonly administered 
for TRD [7]. There are many concerns 
about the old SNRIs; venlafaxine, a popular 
antidepressant, combined with ECT, because 
of the cardiac sinus pause and sinus arrest 
reported when it is used at higher doses [10]. 
We have suggested that the combination of 
duloxetine+ECT is as safe as sertraline+ECT 

Figure 1. CONSORT flow diagram of study
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[18]. The tolerability of the latter has been 
practically accepted. Regarding our findings, 
there were no differences between the general 
side effects of ECT after the dose of duloxetine 
therapy in TRD patients, including nausea, 
vomiting, headache, and myalgia, compared 
with sertraline+ECT. General side effects 
such as nausea, headache, and dizziness were 
reported in the combination of ECT plus 
venlafaxine and paroxetine, fluvoxamine, 
citalopram, amitriptyline, clomipramine, 
fluoxetine, and mirtazapine [20].
There are some lines of evidence regarding 
the possibility of arrhythmogenicity of the 
combination of ECT and some antidepressants, 
such as tricyclic antidepressants and 
trazodone [21]. Although no arrhythmia was 
found among the patients of the duloxetine 
group in our study, there was a case report 
regarding ventricular tachycardia after 
concomitant treatment with ECT+lithium+ 
duloxetine in a woman with the recurrent 
affective disorder [22]. Safety regarding the 
cardiac rhythm is very important because 

venlafaxine has been reported to cause sinus 
arrest when administered at high doses before 
ECT [10]. However, administration of regular 
doses of duloxetine did not make any of this 
sometimes-troublesome sinus pause.
Also, in the current study, no prolongation 
in QTc means that both combined regimens 
probably lack the risk of arrhythmogenicity. 
No significant ST-T changes were observed 
in either of the groups. It can be concluded 
that safety regarding ischemic change for 
duloxetine when followed by ECT. No 
changes in HR are comparatively different 
between the two groups.
Also, the cognition was examined by MMSE 
before and one month after ECT [17]. In 
comparison with the sertraline group, the 
patients in the duloxetine group do not 
have any significant decrease in cognition 
based on the MMSE test. lisanby et al. 
reported the safe neurocognitive profile of 
ECT+venlafaxine+lithium used in both 
acute and continuation phases treated by 
ECT after remission [23]. On the other hand,  

Table 1. Frequency of General Side Effects, Cardiotoxicity, and MMSE Score of Studied Patients 

Variables
Groups P-value

Duloxetine+ECT Serteraline+ECT
Nausea, n(%) 5 (31.3) 3 (17.6) 0.531
Vomiting, n(%) 2 (12.5) 2 (11.8) 0.568
Headache, n(%) 9 (56.3) 9 (55.2) 0.131
Myalgia, n(%) 3 (18.8) 2 (11.8) 0.226
Arrhythmia, n(%) 2 (12.5) 2 (11.8) 0.948
ST-T wave changes, n(%) 2 (12.5) 2 (11.8) 0.948
HR changes, minutes (mean±SD)
HR 1-HR 0 4.31±14.56 5.47 ±11.69 0.802
HR 2-HR 0 2.25±18.53 3.23±14.79 0.867
HR 3-HR 0 12±13.62 6.47±16.4 0.238
QTc change, (mean±SD)
QTc 1-QTc 0 5.81±36.72 -10.7±31.44 0.174
QTc 2-QTc 0 0±42.39 -6.94±38.79 0.627
QTc 3-QTc 0 7.12±41.81 -0.64±36.83 0.574
MMSE score, (mean±SD)
Baseline 26.25±3.27 27.47±2.69 0.25
One month 1.31±2.67 0.7±1.48 0.469

* HR and QTc were recorded after 1st, 2nd and 3rd ECT
HR: Heart rate; ECT: Electro-convulsive therapy; MMSE: Mini-mental state examination



Fakhraei B, et al. Electroconvulsive Therapy Plus Duloxetine in Patients with TRD

6 GMJ.2022;11:e2408
www.gmj.ir

Electroconvulsive Therapy Plus Duloxetine in Patients with TRD Fakhraei B, et al.

References

1. Wijeratne C, Sachdev P. Treatment-
resistant depression: critique of current
approaches. Aust N Z J Psychiatry.
2008;42(9):751-62.

2. Fava M, Davidson KG. Definition and
epidemiology of treatment-resistant
depression. Psychiatr Clin North Am.
1996;19(2):179-200.

3. McIntyre RS, Filteau M-J, Martin
L, Patry S, Carvalho A, Cha DS, et
al. Treatment-resistant depression:
definitions, review of the evidence, and
algorithmic approach. J Affect Disord.

2014;156:1-7.
4. Kraus C, Kadriu B, Lanzenberger R,

Zarate CA Jr, Kasper S. Prognosis
and improved outcomes in major
depression: a review. Transl Psychiatry.
2019;9(1):127.

5. The U. Efficacy and safety of electro-
convulsive therapy in depressive
disorders: a systematic review
and meta-analysis. The Lancet.
2003;361(9360):799-808.

6. Bewernick B, Schlaepfer TE. Update on
neuromodulation for treatment-resistant

Sakiem et al. mentioned that venlafaxine, 
combined with ECT, aggravates the cognition 
side effects c ompared t o nortriptyline+ECT 
[24]. Status epilepticus and prolonged 
seizures (more than three minutes) are the 
main concerns after induction of seizure by 
ECT, which place in 1 to 2 % of seizures 
induced by ECT [25]. In the current study, 
no prolonged seizure with the combination 
of ECT and duloxetine was observed. 
Paroxetine, fluvoxamine, t razodone, tricyclic 
antidepressants, and especially bupropion 
have been reported to decrease the threshold 
of seizure and might prolong seizure  
time [21, 26].
Ultimately, we can provide some strong 
evidence that the combination of duloxetine 
and ECT is at least as safe as the combination 
of sertraline and ECT. Eraslan et al. reported 
two patients with suicidal ideas and psychotic 
features which were treated with duloxetine 
(30 mg) and ECT successfully without any 
important complications [11]. A report from 
Heinz et al. has shown postictal ventricular 
tachycardia after co-administration of 
ECT with duloxetine and lithium [22]. In 
another case report, ECT plus duloxetine 
and olanzapine was tolerated without any 
complication in MDD patients [27]. Although 
in our study we did not increase the dose 
of duloxetine (due to ethical issues), we 
suggest that the previously reported sinus 
pauses of venlafaxine do not considered as 
complications of SNRIs.

There are some limitations in the current 
study. The maximum doses of medications 
(duloxetine and sertraline) were administered 
in a few patients due to the intolerance of most 
patients. Also, other neurocognitive tests, 
including the Wechsler Memory Scale, could 
be applied for better evaluation of memory 
loss in patients.
Further studies with larger sample sizes, and 
monitored drug blood levels with the highest 
doses (based on patients' tolerance) are 
recommended.

Conclusion

Duloxetine and sertraline were equally safe in 
the treatment of patients with TRD. Indeed, 
no significant side effects were observed in 
patients of the two groups.

Acknowledgment 

Special thanks to Mr. Amir Najibi, Miss. 
Mehrnaz Moradi, and Dr. Mohammad 
Hosein Yazdanpanah for their contribution 
to reading and approving the style of the 
use of English language and references 
managing in this article. Shiraz University 
of Medical Sciences supported this study  
(grant No: 12461-01-01-95).

Conflict of Interest

The authors disclose that they have no conflict 
of interest.



6 GMJ.2022;11:e2408
www.gmj.ir

Electroconvulsive Therapy Plus Duloxetine in Patients with TRD Fakhraei B, et al.

GMJ.2022;11:e2408
www.gmj.ir

7

depression. F1000Res. 2015;4:F1000.
7. Pitchot W, Scantamburlo G, Ansseau M.

Duloxetine in major depressed patients
resistant to SSRIs and/or venlafaxine.
Psychiatr Danub. 2010;22(Suppl
1):S106-7.

8. Fang Y, Yuan C, Xu Y, Chen J, Wu Z,
Cao L, et al. Comparisons of the efficacy
and tolerability of extended-release
venlafaxine, mirtazapine, and paroxetine
in treatment-resistant depression:
a double-blind, randomized pilot
study in a Chinese population. J Clin
Psychopharmacol. 2010;30(4):357-64.

9. Dilbaz N, Sengül C, Okay T, Bayam G,
Türkoglu A. The combined treatment
of venlafaxine and ECT in treatment-
resistant depressive patients. Int J
Psychiatry Clin Pract. 2005;9(1):55-9.

10. Gonzalez-Pinto A, Gutierrez M,
Gonzalez N, Elizagarate E, Perez de
Heredia JL, Mico JA. Efficacy and
safety of venlafaxine-ECT combination
in treatment-resistant depression.
J Neuropsychiatry Clin Neurosci.
2002;14(2):206-9.

11. Eraslan D, Genc Y, Odabasioglu
G, Ergun BM, Ozturk O. Safety of
electroconvulsive therapy-duloxetine
combination. J ECT. 2011;27(3):e51-2.

12. Eghbal B, Hekmat AS, Kouhpayeh
SA, Ghanbariasad A, Javanmardi K,
Samimi N, et al. Evaluating the Safety of
Electroiconvulsive Shock and Duloxetine
Combination Therapy on Behavioral,
Cardiovascular, and Brain Oxidative
Stress Markers in the Mice. GMJ.
2021;10:e2218.

13. Yildiz A, Mantar A, Simsek S, Onur E,
Gökmen N, Fidaner H. Combination of
pharmacotherapy with electro-convulsive
therapy in prevention of depressive
relapse: a pilot controlled trial. J ECT.
2010;26(2):104-10.

14. Rasmussen KG. Propofol for ECT
anesthesia a review of the literature. J
ECT. 2014;30(3):210-5.

15. Kadiyala PK, Kadiyala LD. Anaesthesia
for electroconvulsive therapy: An
overview with an update on its role in
potentiating electroconvulsive therapy.

Indian J Anaesth. 2017;61(5):373-380. 
16. Prudic J, Duan Y. Comprehensve

Textbook of Psychiatry. tenth ed.
Philadelphia: LWW; 2017. p. 45.

17. Finney GR, Minagar A, Heilman KM.
Assessment of Mental Status. Neurol
Clin. 2016;34(1):1-16.

18. SBU. Treatment of Depression:
A Systematic Review [Internet].
Stockholm: Swedish Council on Health
Technology Assessment (SBU); 2004.

19. Lunn MP, Hughes RA, Wiffen PJ.
Duloxetine for treating painful
neuropathy, chronic pain or fibromyalgia.
Cochrane Database Syst Rev.
2014;(1):CD007115.

20. Song G-M, Tian X, Shuai T, Yi L-J, Zeng
Z, Liu S, et al. treatment of adults with
treatment-resistant depression: electro-
convulsive therapy plus antidepressant
or electro-convulsive therapy alone?
Evidence from an indirect comparison
meta-analysis. Medicine (Baltimore).
2015;94(26):e1052.

21. Merk W, Kucia K. Łączne stosowanie
zabiegów EW i leków psychotropowych.
Psychiatr Pol. 2015;49(6):1241-53.

22. Heinz B, Lorenzo P, Markus R, Holger
H, Beatrix R, Erich S, et al. Postictal
ventricular tachycardia after electro-
convulsive therapy treatment associated
with a lithium-duloxetine combination. J
ECT. 2013;29(3):e33-5.

23. Lisanby SH, McClintock SM, McCall
WV, Knapp RG, Cullum CM, Mueller
M, et al. Longitudinal Neurocognitive
Effects of Combined Electroconvulsive
Therapy (ECT) and Pharmacotherapy
in Major Depressive Disorder in Older
Adults: Phase 2 of the PRIDE Study. Am
J Geriatr Psychiatry. 2022;30(1):15-28.

24. Sackeim HA, Dillingham EM, Prudic
J, Cooper T, McCall WV, Rosenquist
P, et al. Effect of concomitant
pharmacotherapy on electro-convulsive
therapy outcomes: short-term efficacy
and adverse effects. Arch Gen Psychiatry.
2009;66(7):729-37.

25. Omprakash TM, Chakrabarty AC,
Surender P. Status epilepticus following
electro-convulsive therapy. Indian J



Fakhraei B, et al. Electroconvulsive Therapy Plus Duloxetine in Patients with TRD

8 GMJ.2022;11:e2408
www.gmj.ir

Psychol Med. 2013;35(1):96-7. 
26. Merk W, Kucia K. Combined use of ECT 

and psychotropic drugs. Psychiatr Pol. 
2015;49(6):1241-53.

27. Hanretta AT, Malek-Ahmadi P.
Combined use of ECT with duloxetine 
and olanzapine: a case report. J ECT. 
2006;22(2):139-41.




