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Summary
Electroconvulsive therapy (ECT), despite a significant psychopharmacological development
and introduction of modern drugs in recent years, is still an important, biological treatment of
proven, high clinical efficacy. In the management algorithms it is still considered as a method
of choice in treatment of drug-resistant patients. No wider use of ECT may in part result
from fears of potential interactions with pharmacotherapy, or need to interrupt the current
treatment. The issue of potential impact of pharmacotherapy on many procedure parameters,
including mostly seizure threshold and therefore indirectly clinical effect, is still up-to-date.
Systematic studies have revised the existing theories about restrictions in the administration
of medications during ECT treatment. Nowadays more often not only the safety of such procedure, but also possibility of synergistic therapeutic effect of ECT and psychopharmacology
is highlighted. The authors present previous reports on combined use of pharmacotherapy
and ECT, safety or potential risks associated with this treatment and proposals of scientific
bodies in this regard. Interpretative limitations of conducted research, including especially
case reports or observations of small groups, which requires further studies involving more
numerous patient populations is noteworthy.
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Introduction
One of the primary indications for the use of electroconvulsive therapy (ECT) still
remain: depression, especially severe, drug-resistant episodes and some states in the
course of schizophrenia (catatonic syndrome, drug resistance). Due to serious clinical
condition of patients treated with ECT, treatments are mostly parallel to psychopharmacotherapy. Before starting ECT series justified concerns arise about possibility and
legitimacy of concurrent administration of drugs. Used treatment often affects the sei-
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zure duration, which is one of important efficiency criteria of ECT. Therefore in each
case continuation of current treatment or its possible modification should be considered.
In this paper authors present the current literature based on Medline/Pubmed database review. For some drugs, there are only case reports available or studies including
a small number of patients. To present a broader problem of combination therapy they
were also included in this work. The basic search criterion was concomitant use of
ECT and psychotropic drugs belonging to different pharmacological groups.
Earlier recommendations were dominated by the principle of avoiding simultaneous administration of ECT and antidepressant drugs (ADs), mood stabilizers (MS),
benzodiazepines (BZDs), and certain antipsychotic drugs (APDs) due to their effect
on seizure threshold, circulatory system, and ability to interact with anaesthetic drugs
[1]. In recent guidelines the combined use of ADs and ECT is allowed, considering
the combination to be safe, but still it is recommended to discontinue treatments
with antiepileptic MS and BZDs, which increase seizure threshold, before ECT [2].
In absence of improvement after trials of clozapine potentialising with other APDs,
combining it with ECT should be considered [3]. Guidelines from various countries
are devoid of strict algorithms and provide general directions, leaving the final decision to the treating team. American Psychiatric Association (APA) recommends an
analysis of previously used drugs as an integral part of preparation for ECT, and
administration of these drugs, prior to each ECT, which are assigned to have a protective effect in relation to physiological changes induced by ECT, and dose reduction
or discontinuation of medications that may adversely affect the therapeutic properties of ECT or cause other side effects. At the same time APA indicates the need to
gradually reduce dose of drugs to avoid some withdrawal symptoms [4]. According
to authors of British recommendations lack of thorough, randomised study on the
combined use of drugs and ECT severely limits the possibilities of interpretation,
at the same time they point to the possibility of increasing therapeutic response by
ADs or lithium without major risks for patients [5]. Similarly, NICE (National Institute for Health and Care Excellence) recommendations have found possible greater
effectiveness of combined application of ECT and drugs, compared to medication
alone, but data are not conclusive [6]. In Germany, there are no official guidelines,
and position of the Austrian lists possible adverse actions of combined use of pharmacotherapy with ECT [7].
Benzodiazepines
BZDs class of drugs was widely used in daily practice due to anxiolytic and
hypnotic action. In psychosis or affective disorders, arousal states, anxiety and sleep
disorders are frequent part of the clinical picture hence the problem of concurrent use
of BZDs and ECT ceased to be marginal. Due to their characteristics BZDs, increasing the seizure threshold and reducing duration of seizure, reduce the effectiveness
of ECT [8–10]. Simultaneously it is known about the advantageous synergistic effect
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when combining ECT with BZDs to treat catatonia [11, 12] or unchanged effectiveness of ECT [13].
Recommendations of scientific societies, including APA, suggested discontinuation of BZDs before ECT, especially those with long half-life, or gradual reduction
of doses before starting ECT in order to avoid withdrawal symptoms [4, 14]. If there
is a need to further use of BZDs, drugs with short half-life i.e. lorazepam, are recommended; it is also recommended to avoid administration of BZDs for eight hours prior
to ECT. An alternative solution to problem of sleep disorders and agitation is short-term
application of sedative APDs with low doses [14]. Others propose also to interrupt
BZDs action during ECT by administration of flumazenil (at a dose of 0.4–0.5 mg)
shortly before anaesthetic agents [15–17]. However, when such action appears, it is
recommended for addicted people to administrate midazolam after ECT – in order to
avoid postictal withdrawal symptoms. In case series study, authors reported the efficacy of flumazenil administration in three patients before ECT as a treatment option
for elderly patients with high seizure threshold and low clinical efficacy [18]. The use
of zopiclone 7.5–15 mg at night before ECT in two patients resulted in reduction of
seizure duration [19].
Antiepileptic mood stabilizers
Antiepileptic mood stabilizers can increase the seizure threshold and thus reduce the effectiveness of ECT or require increased stimulus parameters [20]. Many
clinicians reduce their dosage before ECT, while others do so only at “lack of appropriateness of seizure”, and lack of clinical response. APA recommendations suggest reducing dose or discontinuation of MS before ECT, while in patients during
maintenance treatment omitting one or two doses before ECT. Among patients with
epilepsy omission of morning dose or keeping drug concentration at a low serum
level is recommended. With the decision of dose reduction risk of phase change
should be considered [4]. More conservative British recommendations allow the
possibility of MS dose verification with ECT only in situations when it is difficult
to induce seizures [5]. In Austrian centres percent of mixed therapy ranges between
0 and 85.7%, while the literature data indicate 46% [21]. In the reviewed literature
authors underline the lack of evidence that ECT and MS could not be used at the same
time [22]. Valproic acid may prolong the effects of thiopental, and carbamazepine
interferes with muscle relaxants [1], but there is no major concern in simultaneous
use with ECT. Study of a small group of patients (n = 7) indicate a shorter seizure
using unilateral ECT and MS, but it remained without clinical significance [23].
Patients taking MS during ECT achieved symptomatic improvement comparable
to those who were treated only with ECT; however, they required a higher number
of ECT treatments [24]. Newer MS can be also considered as safe in combination
therapy with ECT. Lamotrigine, in a study of 9 patients with diagnosis of depression in bipolar disorder, showed a negligible effect on seizure threshold, duration
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of seizures and their clinical appropriateness. At the same time lamotrigine was
well tolerated, no somatic adverse effects or cognitive impairment were observed
[25]. Other authors have also pointed the safety of the use of lamotrigine with ECT,
its good tolerability and lack of clinically significant effect of therapeutic doses of
lamotrigine on seizure duration, or stimulus parameters [26]. Similar observations
were obtained in studies with gabapentin and topiramate [22].
Lithium
Although lithium probably prolongs seizures and succinylcholine action duration
[27], it may lower seizure threshold [1], however, regarding combined application,
there are different opinions, which is predominantly related to the lack of large randomised studies. Initially it was reported on risk of a prolonged seizure and delirium
after treatment with combined use of lithium and ECT [28–30]. Publication based
on description of 3 patients documented occurrence of prolonged seizure, serotonin
syndrome and partial seizures after treatment [31]. Possible basis of this mechanism
was release of lithium from cells by ECT, resulting in systemic toxicity. In its recommendations, APA states that lithium should be discontinued or its concentration
maintained in low therapeutic levels based on analysis of risks and benefits between
potential toxicity and recurrence of affective disorders [4]. However, according to
British authors lithium intake is not a contraindication for ECT, but due to the possibility of extending seizure duration they recommend to start series with low-power
charges [5]. It is also suggested to withdraw lithium up to 48 hours before ECT series
and to discontinue administration of the drug for several days after the last treatment.
However, newer publications indicate that the use of lithium combined with ECT
is safe; there is no increased risk of adverse effects [32, 33]. This is confirmed by
results of a prospective study of 27 patients [34] or a retrospective study including
90 patients diagnosed with mania [35].
Antidepressant drugs
Among different ADs risk of combined use with ECT depend on the group. Tricyclic antidepressants (TCAs) lower the seizure threshold and may increase the risk of
cardiac arrhythmias, particularly in elderly people and people with cardiac problems
(hypotension, bradycardia, ventricular fibrillation and cardiac arrest) [1]. In contrast,
selective serotonin reuptake inhibitors (SSRIs) have a negligible effect on the duration of seizure and are considered to be safe, but there is a potential risk of serotonin
syndrome [36]. In light of research TCAs are widely used in combination with ECT
and, despite recent concerns about combination therapy, it is unlikely to indicate the
occurrence of adverse events. Nortriptyline enhances the effects of ECT and reduces
negative impact of treatment on cognitive functions [37]. Combined use of TCAs with
ECT showed better clinical response [38], superior to combination of paroxetine and
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ECT, but paroxetine had greater preventive effect on the recurrence of illness [39].
At the same time, most antidepressants do not affect duration of seizures with exception of some SSRIs, which slightly lengthened them. This phenomenon was observed
in studies with fluvoxamine and paroxetine [40], few experiences are described with
the use of sertraline and citalopram. Research compatibility with ECT and fluoxetine
did not confirm the belief that it increases duration of seizures [41]. In more recent
publications, longer duration of seizures after using SSRIs, compared to other ADs,
were seen in both small and larger population of patients [42]. Casuistic description
of combined therapy with escitalopram indicates good tolerability at 20 mg daily dose
[43]. Trazodone aroused concerns due to significant lowering of seizure threshold
(risk of status epilepticus) and possibility of arrhythmias [1, 44]. Trazodone in recent
studies proved to be safe, but higher doses resulted in orthostatic pressure drops [45].
Bupropion described in a case report caused prolongation of seizure in combination
with lithium and venlafaxine [46]. Other authors describe 12-day focal seizures resistant to treatment after 4 ECT treatments with bupropion [47].
In two patients diagnosed with recurrent depression bupropion combined with
ECT caused phase change to mania [48]. There are no reports of adverse events with
concomitant use of mirtazapine either before, during, or after ECT [49]. Venlafaxine
increases ECT effectiveness less than nortriptyline and showed a trend towards adverse
effect on cognitive functions [37, 50]. The drug at doses up to 300 mg in combination
with propofol is considered to be safe, but the risk of asystole cannot be excluded at
higher doses [51, 52]. Ventricular tachycardia has been reported in combination of
duloxetine and lithium [53]. To date no publications about combined treatment with
reboxetine, tianeptine, vortioxetine or agomelatine and EC have appeared. Monoamine oxidase inhibitors have little effect on seizure duration, but in combination with
sympathomimetic drugs can cause hypertensive crisis [1]. Combining them with
ECT is considered to be safe [54], similarly selective MAO inhibitors (selegiline,
moclobemide) pose a small risk of side effects [55], although some authors advocate
the withdrawal of non-selective drugs for 7–14 days prior to ECT. In a retrospective
work consisting of 455 patients (including 5,482 ECT treatments), who were treated
with ECT monotherapy (18.2%) or with ECT in combination with ADs, significant
improvement in efficacy was observed in group receiving TCAs, mirtazapine or SSRIs
with absence of annotations for serious adverse reactions [42]. ECT in combination
with ADs proved effectiveness in prevention of recurrence of illness compared to
ADs alone (32% vs. 61% of patients with relapse of depression in 1-year observation). Cognitive functions and memory remained stable among patients without illness
recurrence in both groups [56].
In another study, authors emphasise that commencement of ADs pharmacotherapy
(simultaneously with ECT vs. after series of treatments) had no effect on the incidence
of relapse, and combination of venlafaxine with lithium compared to nortriptyline
with lithium showed no difference both in terms of recurrence risk after ECT series,
as well as adverse effects [57].
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APA recommends that in case of severe depression, combination therapy should
be considered in order to improve the effectiveness of ECT, or to decrease the risk of
relapse after cessation of ECT treatment [4]. Sudden discontinuation of antidepressants
before ECT, especially those with a short half-life and SSRIs, is not recommended [5].
In older patients with cardiac problems cardiotoxic potential of ADs should determine
their choice, while in patients taking SSRIs it is recommended to start series of ECT
with smaller loads [5].
Antipsychotic drugs
Simultaneous use of ECT and APDs, known since the 1960s, is considered to be
safe, although some reports on causing convulsions as late complication [1]. APDs,
especially phenothiazines and clozapine, probably lengthen the seizure duration;
hence some have recommended discontinuation prior to treatments [1]. The APA
guidelines administered that APDs may be continued due to their probable synergistic
effect with ECT, most widely studied in schizophrenia [4]. Risperidone in terms of
causing convulsions is placed on the list of minimal risk [58, 59], in further studies
no adverse effects of its use with ECT were reported [60]. Despite the weak action
for inducing seizures, occurrence of EEG abnormalities in patients treated with risperidone has been emphasised [61]. Casuistic description of patient concerned clinical
efficacy and safety of ECT performed simultaneously with risperidone depot [62].
Another study confirmed the efficacy of ECT and risperidone in rapid elimination of
aggressive behaviour in patients with schizophrenia [63]. There was a similar high
efficacy and good tolerance with concomitant use of ECT with sulpiride, risperidone and olanzapine, despite earlier concerns that olanzapine, similar to clozapine,
induces changes in EEG [61]. Casuistic paper reports on the safety of combined use
of olanzapine and duloxetine with ECT in patient who achieved a complete remission of symptoms [64]. Anticonvulsant activity of quetiapine has been reported in
patients treated with ECT [60]. In a study of 6 patients treated with ECT while taking
quetiapine no increase in the value of corrected QTc interval above the norm was
observed [65]. So far, there are no published works on the efficacy of quetiapine
with ECT. In a retrospective study of Hungarian authors, safety of combined use
of amisulpride and ECT was analysed in 20 patients, in whom it was used in the
mean dose of 745 mg (range of 200–1200 mg). The combination was well tolerated and side effects were poorly expressed and transient compared to the control
group. The addition of amisulpride to previously used APDs during ECT has been
considered as safe [66]. Masdrakis et al. provide a description of 8 patients treated
with ziprasidone (20–80 mg) during ECT. All patients tolerated the therapy well with
minimal side effects and changes in QT without clinical significance [67]. The use
of aripiprazole with ECT seems to be similarly safe although the literature data are
not extensive. Casuistic description of a man, who had used aripiprazole at a dose
of 30 mg, shows both good tolerance and absence of effects on impulse parameters
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or seizure threshold and clinical improvement after a series of ECT [68]. Similarly,
description of four patients (aripiprazole at a dose of 10–15 mg) indicates the safety
of this combination [69]. The use of clozapine in patients treated with ECT is the
most controversial. Initially discontinuation of the drug before starting the course
of ECT was recommended because of the possibility to extend duration of seizures
[1]. Casuistic descriptions actually reported its prolonged duration [70] and the occurrence of supraventricular tachycardia [71], but most contemporary studies do not
indicate more serious side effects of this combination. Efficacy of combined use of
clozapine and ECT in treatment of treatment-resistant schizophrenia is confirmed
[72, 73]. Description of a patient treated with clozapine at a dose of 1600 mg while
performing 24 ECT series shows no significant side effects except moderately severe
cognitive disorders [74]. Authors emphasise superior efficacy of combined use of
clozapine and ECT in comparison to clozapine monotherapy [75, 76], particularly
marked in patients with schizoaffective disorder [75]. In a randomised study, Petrides
et al., compared clinical response rate of ECT and clozapine combination therapy
(n = 20) with clozapine monotherapy (n = 19) in patients with treatment-resistant
schizophrenia. In 50% of patients treated with clozapine and ECT improvement was
observed, which was not in patients receiving clozapine only (in the second phase of
the study inclusion of ECT in this group lead to improvement in 47% of patients).
No differences in cognitive functioning were found between those two groups [77].
Finally, a meta-analysis of these studies has demonstrated both the safety and efficacy of ECT used in combination with APDs, including clozapine [78, 79].
Drugs used in cognitive dysfunction associated with ECT
Initially, published case studies reported about patients receiving procognitive drugs
who, due to their clinical condition, required ECT treatment. In one study, episode
of severe delirium after discharge (there was no extended apnoea or bradyarrhythmia
of clinical significance), in a patient receiving donepezil at a dose of 10 mg/day was
reported [80]. No significant deterioration of memory and cognition in patients in the
early stages of Alzheimer’s disease at simultaneous use of rivastigmine and ECT was
confirmed [81]. In later years researchers focused on exploring the possibilities of
protective effect of procognitive drugs in treatment of cognitive disorders as adverse
reaction after ECT. There are few reports on the effectiveness of donepezil in the treatment of cognitive deficits caused by ECT [82]. Donepezil administered at a dose of
5 mg before first treatment and up to three days after the last ECT accelerates cognitive
normalisation compared to placebo [83, 84]. A study of 30 patients with schizophrenia treated with ECT and receiving rivastigmine (3–4.5 mg/day for 4 weeks) showed
improvement in cognitive functions compared to placebo on Alzheimer’s Disease
Assessment Scale [85]. Piracetam was not effective in single use [86] or long administration [87]. Thiamine at a dose of 50–200 mg/day resulted in faster resolution of
disturbances of consciousness and memory deficits after ECT [88]. Currently, clinical
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trials exploring the effect of memantine on cognitive impairment after ECT, are being
conducted and their completion is planned for 2015. As APA guidelines suggested,
to date there is no pharmacological procedure that would involve reducing cognitive
impairment induced by ECT [4].
Recapitulation
In conclusion it should be noted that there are no consistent guidelines regarding
combined use of psychotropic drugs during performance of ECT and expert recommendations emphasise to consider each individual benefit/risk of such combination and
caution in their use. At the same time, despite earlier concerns associating drugs with
ECT, recommendations of dose reduction or complete cessation of drug administration, numerous research works indicate the safety of most antidepressants and APDs
during ECT, and their probable synergistic action. However, attention should be paid
to limitations of mentioned publications, especially case reports or observations of
small groups of patients.

References
1. Kalinowski A. Elektrowstrząsy. In: Bilikiewicz A, Pużyński S, Rybakowski J, Wciórka J. ed.
Psychiatria. Vol. III. Wroclaw: Medical Publisher Urban & Partner; 2003. p. 188–196.
2. Jaracz J. Biologiczne (niefarmakologiczne) metody leczenia chorób afektywnych. In: Jarema
M. ed. Standardy leczenia farmakologicznego niektórych zaburzeń psychicznych. Gdansk: Via
Medica Medical Publishers; 2011. p. 100–106.
3. Jarema M, Rabe-Jabłońska J. Schizofrenia. In: Jarema M. ed. Standardy leczenia farmakologicznego niektórych zaburzeń psychicznych. Gdansk: Via Medica Medical Publishers; 2011. p. 38.
4. American Psychiatric Association (APA) – Committee on ECT: The practice of electroconvulsive
therapy. Recommendations for treatment, training, and privileging. A Task Force Report of the
American Psychiatric Association. Washington: APA; 2001.
5. Scott A. ed. The ECT handbook: The third report of the Royal College of Psychiatrists’ special
committee on ECT. Second edition. London: Royal College of Psychiatrists; 2005.
6. NICE. Guidance on the use of electroconvulsive therapy. London: NICE; 2005.
7. Conca A, Hinterhuber H, Prapotnik M, Geretsegger C, Frey R, Hausmann A. et al. Die elektrokrampftherapie: theorie und praxis. Anwendungs-Empfehlungen der EKT. Offizielles EKTkonsensuspapier der ÖGPP. Neuropsychiatry 2004; 17: 1–18.
8. Pettinati HM, Stephens SM, Willis KM, Robin SE. Evidence for less improvement in depression in patients taking benzodiazepines during unilateral ECT. Am. J. Psychiatry 1990; 147(8):
1029–1035.
9. Jha A, Stein G. Decreased efficacy of combined benzodiazepines and unilateral ECT in treatment of depression. Acta Psychiatr. Scand. 1996; 94(2): 101–104.

Combined use of ECT and psychotropic drugs

1249

10. Boylan LS, Haskett RF, Mulsant BH, Greenberg RM, Prudic J, Spicknall K. et al. Determinants
of seizure threshold in ECT: benzodiazepine use, anesthetic dosage, and other factors. J. ECT
2000; 16(1): 3–18.
11. Bush G, Fink M, Petrides G, Dowling F, Francis A. Catatonia. II. Treatment with lorazepam
and electroconvulsive therapy. Acta Psychiatr. Scand. 1996; 93(2): 137–143.
12. Petrides G, Divadeenam KM, Bush G, Francis A. Synergism of lorazepam and electroconvulsive
therapy in the treatment of catatonia. Biol. Psychiatry 1997; 42(5): 375–381.
13. Gálvez V, Loo CK, Alonzo A, Cerrillo E, Menchón JM, Crespo JM. et al. Do benzodiazepines
moderate the effectiveness of bitemporal electroconvulsive therapy in major depression? J.
Affect. Disord. 2013; 150(2): 686–690.
14. The Royal Australian and New Zealand College of Psychiatrists. Guidelines on the administration
of electroconvulsive therapy (ECT). 2007. http://www.psychtraining .org/ECT-Guidelines-latest.
pdf [retrieved: 09.10.2015]
15. Bailine SH, Safferman A, Vital-Herne J, Bernstein S. Flumazenil reversal of benzodiazepineinduced sedation for a patient with severe pre-ECT anxiety. Convuls. Ther. 1994; 10(1): 65–68.
16. Krystal AD, Watts BV, Weiner RD, Moore S, Steffens DC, Lindahl V. The use of flumazenil in
the anxious and benzodiazepine-dependent ECT patient. J. ECT 1998; 14(1): 5–14.
17. Makhinson M, Furst BA, Shuff MK, Kwon GE. Successful treatment of co-occurring catatonia
and obsessive-compulsive disorder with concurrent electroconvulsive therapy and benzodiazepine administration. J. ECT 2012; 28(3): 35–36.
18. Yi J, Torres J, Azner Y, Vaidya P, Schiavi A, Reti IM. Flumazenil pretreatment in benzodiazepinefree patients: a novel method for managing declining ECT seizure quality. J. ECT 2012; 28(3):
185–189.
19. Tobiansky RI. Effect of the cyclopyrrolone hypnotic zopiclone on ECT seizure duration. J.
Psychopharmacol. 1991; 5(3): 268–269.
20. Nobler MS, Sackeim HA. Augmentation strategies in electroconvulsive therapy: A synthesis.
Convuls. Ther. 1993; 9(4): 331–351.
21. Rubner P, Koppi S, Conca A. Frequency of and rationales for the combined use of electroconvulsive therapy and antiepileptic drugs in Austria and the literature. World J. Biol. Psychiatry
2009; 10(4): 836–845.
22. Sienaert P, Peuskens J. Anticonvulsants during electroconvulsive therapy: review and recommendations. J. ECT 2007; 23(2): 120–123.
23. Zarate CA Jr, Tohen M, Baraibar G. Combined valproate or carbamazepine and electroconvulsive
therapy. Ann. Clin. Psychiatry 1997; 9(1): 19–25.
24. Virupaksha HS, Shashidhara B, Thirthalli J, Kumar CN, Gangadhar BN. Comparison of electroconvulsive therapy (ECT) with or without anti-epileptic drugs in bipolar disorder. J. Affect.
Disord. 2010; 127(1–3): 66–70.
25. Penland HR, Ostroff RB. Combined use of lamotrigine and electroconvulsive therapy in bipolar
depression: a case series. J. ECT 2006; 22(2): 142–147.
26. Sienaert P, Roelens Y, Demunter H, Vansteelandt K, Peuskens J, Van Heeringen C. Concurrent
use of lamotrigine and electroconvulsive therapy. J. ECT 2011; 27(2): 148–152.
27. Hill GE, Wong KC, Hodges MR. Potentiation of succinylcholine neuromuscular blockade by
lithium carbonate. Anesthesiology 1976; 44(5): 439–442.

1250

Wojciech Merk, Krzysztof Kucia

28. el-Mallakh RS. Complications of concurrent lithium and electroconvulsive therapy: a review
of clinical material and theoretical considerations. Biol. Psychiatry 1988; 23(6): 595–601.
29. Small JG, Milstein V. Lithium interactions: lithium and electroconvulsive therapy. J. Clin.
Psychopharmacol. 1990; 10(5): 346–350.
30. Strömgren LS. The combination of lithium and carbamazepine in treatment and prevention of
manic-depressive disorder: a review and a case report. Compr. Psychiatry 1990; 31(3): 261–265.
31. Sartorius A, Wolf J, Henn FA. Lithium and ECT – concurrent use still demands attention: three
case reports. World J. Biol. Psychiatry 2005; 6(2): 121–124.
32. Lippmann SB, Tao CA. Electroconvulsive therapy and lithium: safe and effective treatment.
Convuls. Ther. 1993; 9(1): 54–57.
33. Dolenc TJ, Rasmussen KG. The safety of electroconvulsive therapy and lithium in combination:
a case series and review of the literature. J. ECT 2005; 21(3): 165–170.
34. Thirthalli J, Harish T, Gangadhar BN. A prospective comparative study of interaction between
lithium and modified electroconvulsive therapy. World J. Biol. Psychiatry 2011; 12(2): 149–155.
35. Volpe FM, Tavares AR. Lithium plus ECT for mania in 90 cases: safety issues. J. Neuropsychiatry
Clin. Neurosci. 2012; 24(4): 33.
36. Okamoto N, Sakamoto K, Yamada M. Transient serotonin syndrome by concurrent use of
electroconvulsive therapy and selective serotonin reuptake inhibitor: a case report and review
of the literature. Case Rep. Psychiatry 2012; 2012: 214–215.
37. Sackeim HA, Dillingham EM, Prudic J, Cooper T, McCall WV, Rosenquist P. et al. Effect of
concomitant pharmacotherapy on electroconvulsive therapy outcomes: short-term efficacy and
adverse effects. Arch. Gen. Psychiatry 2009; 66(7): 729–737.
38. Nelson JP, Benjamin L. Efficacy and safety of combined ECT and tricyclic antidepressant drugs
in the treatment of depressed geriatric patients. Convuls. Ther. 1989; 5(4): 321–329.
39. Lauritzen L, Odgaard K, Clemmesen L, Lunde M, Ohrström J, Black C. et al. Relapse prevention by means of paroxetine in ECT-treated patients with major depression: a comparison with
imipramine and placebo in medium-term continuation therapy. Acta Psychiatr. Scand. 1996;
94(4): 241–251.
40. Curran S. Effect of paroxetine on seizure length during electroconvulsive therapy. Acta Psychiatr.
Scand. 1995; 92(3): 239–240.
41. Gutierrez-Esteinou R, Pope HG Jr. Does fluoxetine prolong electrically induced seizures?
Convuls. Ther. 1989; 5(4): 344–348.
42. Baghai TC, Marcuse A, Brosch M, Schüle C, Eser D, Nothdurfter C. et al. The influence of
concomitant antidepressant medication on safety, tolerability and clinical effectiveness of
electroconvulsive therapy. World J. Biol. Psychiatry 2006; 7(2): 82–90.
43. Masdrakis VG, Oulis P, Florakis A, Valamoutopoulos T, Markatou M, Papadimitriou GN.
The safety of the electroconvulsive therapy-escitalopram combination. J. ECT 2008; 24(4):
289–291.
44. Lanes T, Ravaris CL. Prolonged ECT seizure duration in a patient taking trazodone. Am. J.
Psychiatry 1993; 150(3): 525.
45. Krahn LE, Hanson CA, Pileggi TS, Rummans TA. Electroconvulsive therapy and cardiovascular
complications in patients taking trazodone for insomnia. J. Clin. Psychiatry 2001; 62(2): 108–110.

Combined use of ECT and psychotropic drugs

1251

46. Conway CR, Nelson LA. The combined use of bupropion, lithium, and venlafaxine during ECT:
a case of prolonged seizure activity. J. ECT 2001; 17(3): 216–218.
47. Dersch R, Zwernemann S, Voderholzer U. Partial status epilepticus after electroconvulsive
therapy and medical treatment with bupropion. Pharmacopsychiatry 2011; 44(7): 344–346.
48. Saddichha S, Soy A, Vibha P. Possible manic switch induced by combination of bupropion
and electroconvulsive therapy in recurrent unipolar depression: a case series. BMJ Case Rep.
2009; 2009.
49. Farah A. Mirtazapine and ECT combination therapy. Convuls. Ther. 1997; 13(2): 116–117.
50. Jha A, Tomar R. Interaction between ECT and venlafaxine. Int. J. Geriatr. Psychiatry 2002;
17(10): 979–980.
51. 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): 206–209.
52. Kranaster L, Janke C, Hausner L, Frölich L, Sartorius A. Venlafaxin-associated post-ictal asystole
during electroconvulsive therapy. Pharmacopsychiatry 2012; 45(3): 122–124.
53. Heinz B, Lorenzo P, Markus R, Holger H, Beatrix R, Erich S. et al. Postictal ventricular
tachycardia after electroconvulsive therapy treatment associated with a lithium-duloxetine
combination. J. ECT 2013; 29(3): e33–e35.
54. Wells DG, Bjorksten AR. Monoamine oxidase inhibitors revisited. Can. J. Anaesth. 1989;
36(1): 64–74.
55. Kellner CH, Rubey RN, Burns C, Bernstein HJ, Monroe RR Jr. Safe administration of ECT in
a patient taking selegiline. Convuls. Ther. 1992; 8(2): 144–145.
56. Nordenskjöld A, von Knorring L, Ljung T, Carlborg A, Brus O, Engström I. Continuation electroconvulsive therapy with pharmacotherapy versus pharmacotherapy alone for prevention of
relapse of depression: a randomized controlled trial. J. ECT 2013; 29(2): 86–92.
57. Prudic J, Haskett RF, McCall WV, Isenberg K, Cooper T, Rosenquist PB. et al. Pharmacological
strategies in the prevention of relapse after electroconvulsive therapy. J. ECT 2013; 29(1): 3–12.
58. Pisani F, Oteri G, Costa C, Di Raimondo G, Di Perri R. Effects of psychotropic drugs on seizure
threshold. Drug Saf. 2002; 25(2): 91–110.
59. Hedges D, Jeppson K, Whitehead P. Antipsychotic medication and seizures: a review. Drugs
Today (Barc.) 2003; 39(7): 551–557.
60. Gazdag G, Barna I, Iványi Z, Tolna J. The impact of neuroleptic medication on seizure threshold
and duration in electroconvulsive therapy. Ideggyogy Sz. 2004; 57(11–12): 385–390.
61. Centorrino F, Price BH, Tuttle M, Bahk WM, Hennen J, Albert MJ. et al. EEG abnormalities during treatment with typical and atypical antipsychotics. Am. J. Psychiatry 2002; 159(1): 109–115.
62. Sengul C, Kalkanci O, Simsek D, Herken H. Maintenance electroconvulsive therapy combined
with long-acting risperidone in the treatment of resistant bipolar affective disorder. J. ECT
2009; 25(4): 282–283.
63. Hirose S, Ashby CR Jr, Mills MJ. Effectiveness of ECT combined with risperidone against aggression in schizophrenia. J. ECT 2001; 17(1): 22–26.
64. Hanretta AT, Malek-Ahmadi P. Combined use of ECT with duloxetine and olanzapine: a case
report. J. ECT 2006; 22(2): 139–141.

1252

Wojciech Merk, Krzysztof Kucia

65. Oulis P, Florakis A, Markatou M, Tzanoulinos G, Masdrakis VG. Corrected QT interval changes
during electroconvulsive therapy-antidepressants-atypical antipsychotics coadministration:
safety issues. J. ECT 2011; 27(1): e4–e6.
66. Takács R, Iványi Z, Ungvari GS, Gazdag G. Safety of the electroconvulsive therapy and amisulpride combination. Psychiatr. Danub. 2013; 25(1): 76–79.
67. Masdrakis VG, Florakis A, Tzanoulinos G, Markatou M, Oulis P. Safety of the electroconvulsive
therapy-ziprasidone combination. J. ECT 2010; 26(2): 139–142.
68. Lopez-Garcia P, Chiclana C, Gonzalez R. Combined use of ECT with aripiprazole. World J.
Biol. Psychiatry 2009; 10: 942–943.
69. Masdrakis VG, Oulis P, Zervas IM, Karakatsanis NA, Kouzoupis AV, Karapoulios E. et al. The
safety of the electroconvulsive therapy-aripiprazole combination: four case reports. J. ECT
2008; 24(3): 236–238.
70. Bloch Y, Pollack M, Mor I. Should the administration of ECT during clozapine therapy be
contraindicated? Br. J. Psychiatry 1996; 169(2): 253–254.
71. Beale MD, Pritchett JT, Kellner CH. Supraventricular tachycardia in a patient receiving ECT,
clozapine, and caffeine. Convuls. Ther. 1994; 10(3): 228–231.
72. Kupchik M, Spivak B, Mester R, Reznik I, Gonen N, Weizman A. et al. Combined electroconvulsive-clozapine therapy. Clin. Neuropharmacol. 2000; 23(1): 14–16.
73. Kho KH, Blansjaar BA, de Vries S, Babuskova D, Zwinderman AH, Linszen DH. Electroconvulsive therapy for the treatment of clozapine nonresponders suffering from schizophrenia-an
open label study. Eur. Arch. Psychiatry Clin. Neurosci. 2004; 254(6): 372–379.
74. Keller S, Drexler H, Lichtenberg P. Very high-dose clozapine and electroconvulsive therapy
combination treatment in a patient with schizophrenia. J. ECT 2009; 25(4): 280–281.
75. Gazdag G, Kocsis-Ficzere N, Tolna J. The augmentation of clozapine treatment with electroconvulsive therapy. Ideggyogy Sz. 2006; 59(7–8): 261–267.
76. Masoudzadeh A, Khalilian AR. Comparative study of clozapine, electroshock and the combination of ECT with clozapine in treatment-resistant schizophrenic patients. Pak. J. Biol. Sci.
2007; 10(23): 4287–4290.
77. Petrides G, Malur C, Braga RJ, Bailine SH, Schooler NR, Malhotra AK. et al. Electroconvulsive
therapy augmentation in clozapine-resistant schizophrenia: a prospective, randomized study.
Am. J. Psychiatry 2015; 172(1): 52−58.
78. Tharyan P, Adams CE. Electroconvulsive therapy for schizophrenia. Cochrane Database Syst.
Rev. 2005; 2: CD000076.
79. Braga RJ, Petrides G. The combined use of electroconvulsive therapy and antipsychotics in
patients with schizophrenia. J. ECT 2005; 21(2): 75–83.
80. Bhat RS, Mayur P, Chakrabarti I. ECT-donepezil interaction: a single case report. Int. J. Geriatr.
Psychiatry 2004; 19(6): 594–595.
81. Zink M, Sartorius A, Lederbogen F, Henn FA. Electroconvulsive therapy in a patient receiving
rivastigmine. J. ECT 2002; 18(3): 162–164.
82. Rao NP, Palaniyappan P, Chandur J, Venkatasubramanian G, Gangadhar BN. Successful use
of donepezil in treatment of cognitive impairment caused by maintenance electroconvulsive
therapy: a case report. J. ECT 2009; 25(3): 216–218.

Combined use of ECT and psychotropic drugs

1253

83. Prakash J, Kotwal A, Prabhu H. Therapeutic and prophylactic utility of the memory-enhancing
drug donepezil hydrochloride on cognition of patients undergoing electroconvulsive therapy:
a randomized controlled trial. J. ECT 2006; 22(3): 163–168.
84. Logan CJ, Stewart JT. Treatment of post-electroconvulsive therapy delirium and agitation with
donepezil. J. ECT 2007; 23(1): 28–29.
85. Stryjer R, Ophir D, Bar F, Spivak B, Weizman A, Strous RD. Rivastigmine treatment for the
prevention of electroconvulsive therapy-induced memory deficits in patients with schizophrenia.
Clin. Neuropharmacol. 2012; 35(4): 161–164.
86. Mindus P, Cronholm B, Levander SE. Does piracetam counteract the ECT-induced memory
dysfunctions in depressed patients? Acta Psychiatr. Scand. 1975; 51(5): 319–326.
87. Tang WK, Ungvari GS, Leung HC. Effect of piracetam on ECT-induced cognitive disturbances:
a randomized, placebo-controlled, double-blind study. J. ECT 2002; 18(3): 130–137.
88. Linton CR, Reynolds MT, Warner NJ. Using thiamine to reduce post-ECT confusion. Int. J.
Geriatr. Psychiatry 2002; 17(2): 189–192.
Address: Wojciech Merk
Department of Psychiatry and Psychotherapy
Medical University of Silesia in Katowice
Independent Public Clinical Hospital No. 7
Medical University of Silesia
Leszek Gieca Upper-Silesian Medical Centre
40-635 Katowice, Ziołowa Street 45/47

