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Abstract
Electroconvulsive therapy (ECT) is an effective treatment for severe psychiatric disorders. Patients referred to ECT are often 
taking multiple medications, many of which can potentially affect the safety and efficacy of their course of ECT. This review 
evaluates the impact of a variety of psychotropic medications often used in conjunction with ECT and examines strategies 
to optimize their management. The review encompasses mood stabilizers, antidepressants, benzodiazepines, antiepileptics, 
antipsychotics, and other commonly used psychotropics.

Key Points 

Navigating electroconvulsive therapy (ECT) and con-
comitant psychotropic use in patients with severe psychi-
atric illnesses can be challenging.

Certain psychotropic medications used during ECT can 
affect seizure thresholds, seizure propagation, and ECT 
safety and efficacy.

The majority of psychotropic medications can be safely 
administered along with ECT; however, continued evalu-
ation of risks versus benefits is indicated to optimize 
treatment.

1 Introduction

Electroconvulsive therapy (ECT) is highly effective in the 
treatment of severe mood and psychotic disorders requiring 
rapid improvement or manifesting relative resistance to phar-
macotherapy [1]. ECT is also effective in pharmacotherapy 

refractory medical conditions, including neuroleptic malig-
nant syndrome, status epilepticus, and behavioral distur-
bances in dementia [2–4]. Patients who present to ECT are 
often taking multiple psychotropic medications after not 
responding to pharmacotherapy (for example, see Kellner 
et al. [5] and Beale and Kellner [6]). In fact, the recent US 
FDA guidelines for ECT call for ECT to be administered in 
treatment-resistant depression (TRD) [2].

Thirty years ago, ECT was primarily an inpatient pro-
cedure and the common practice was to discontinue psy-
chotropic medications prior to beginning an ECT course. 
However, the lengths of psychiatric hospitalizations have 
decreased dramatically and ECT is increasingly shifting to 
an outpatient procedure [7–9]. Medication ‘washouts’ are 
more complicated and, in many cases, impractical due to the 
pressures to initiate treatment quickly and the difficulty of 
discontinuing medications abruptly in this patient population.

Many of the medications used during ECT increase the 
seizure threshold or impede seizure propagation (e.g. ben-
zodiazepines and anticonvulsants), and other psychotropics 
may decrease the seizure threshold (e.g. antipsychotics and 
antidepressants). Using techniques such as stimulus titra-
tion to determine the seizure threshold for an individual 
patient may mitigate the impact of concomitant medication 
on maintaining an adequate stimulus dose. However, ECT 
practitioners also need to know if concomitant medications 
may cause other adverse effects or influence the efficacy 
of a course of ECT. The efficacy of ECT is clearly corre-
lated with the quality of the ECT-induced seizure [10] and 
it would be reasonable to assume that an anticonvulsant 
medication could potentially influence the seizure threshold, 
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quality, and duration. Medications that could decrease the 
seizure threshold may potentially cause longer seizures and 
associated adverse effects.

Understanding the impact of concomitant psychotropic 
medication on the efficacy and safety of ECT is the focus 
of this review. A PubMed query was completed reviewing 
current and past literature regarding psychotropic use during 
ECT. Search queries include names of different psychotropic 
medications and ECT. There were no date restrictions used 
in the query.

2  Anticonvulsant Medications

ECT efficacy is determined by the relationship of the ECT 
stimulus dose to the seizure threshold [11]. Several factors 
impact the seizure threshold, which is increased with bilat-
eral versus unilateral ECT, older age, and male sex [12]. 
Anticonvulsant medications also affect seizure thresholds 
[13] and may therefore affect both the efficacy and safety 
of ECT. Anticonvulsant medication used during ECT could 
potentially affect the seizure quality and length, and lead to 
missed or inadequate seizures.

The efficacy of ECT is primarily correlated with the qual-
ity of the seizure (e.g. ictal activity and postictal suppression 
[14]) and not necessarily the length of the seizure [15]. How-
ever, missed or very short seizures (< 15 s) are also practical 
problems that need to be addressed. Clearly, to be effective, 
the ECT stimulus must elicit a seizure [16, 17] and, in the 
case of unilateral ECT, the stimulus must be significantly 
suprathreshold [11].

The primary anticonvulsant medications used in patients 
receiving ECT include the non-benzodiazepine antiepileptic 
drugs (AEDs) and benzodiazepines themselves. Abruptly 
stopping benzodiazepines in a severely depressed patient 
can be difficult, particularly in an outpatient setting. Patients 
with bipolar disorder and mood instability often present to 
ECT while taking anticonvulsant medications and/or benzo-
diazepines, which are used as mood stabilizers and to treat 
associated anxiety. AEDs are also used during a course of 
ECT to prevent a depressed bipolar patient from cycling 
into mania [18]. Older retrospective chart reviews demon-
strated the potential for ECT treatments and antidepressants 
to increase mood switches to mania in bipolar patients [19]. 
Although there are data from more recent trials showing ECT 
rarely induces mania [20, 21], many patients are continued on 
AEDs and benzodiazepines during a course of ECT.

2.1  Antiepileptic Drugs

In a retrospective, single-site study of 550 patients, inves-
tigators examined the effect of benzodiazepines and AEDs 
on the initial titrated seizure length and threshold, and found 

that these medications were associated with no significant 
changes in seizure characteristics or ECT parameters [22]. 
A large retrospective study [13] and one prospective study 
[23] also found no relationship between AEDs and initial 
seizure threshold. However, as van Waarde et al. point out 
[23], in large studies that do not control the medications 
patients are taking, patients are often taking drugs that may 
both increase (e.g. antiepileptics and benzodiazepines) and 
decrease (e.g. tricyclic antidepressants and antipsychotics) 
the seizure threshold, cancelling out each other’s effects.

Virupaksha et al. [24] evaluated 201 consecutive admis-
sions of patients with bipolar disorder (depressed, manic, or 
mixed states) treated with ECT and compared patients who 
were either taking AEDs or not taking concomitant AEDs. 
The patients taking AEDs had significantly higher seizure 
thresholds, shorter motor seizures and an increased number 
of missed seizures, higher maximum charge received during 
the ECT course, and required an increased number of treat-
ments during the ECT course. Although both groups had 
similar clinical outcomes, the AED group had longer hospi-
tal stays. Other studies of specific AEDs are outlined below.

2.1.1  Sodium Valproate and Carbamazepine

Jahangard et al. compared the efficacy of ECT in bipolar 
disorder, manic phase, with and without concurrent use of 
sodium valproate [25]. Forty-two patients with mania were 
randomly assigned to either sodium valproate (minimum 
dose of 750 mg/day) or the control group (sodium valproate 
discontinuation). All patients underwent bifrontal ECT 
for a minimum of six sessions. Manic symptoms signifi-
cantly improved over time regardless of group. Concomitant 
sodium valproate did not negatively impact or improve the 
efficacy of ECT.

Rakesh et al. [26] conducted a randomized control trial 
(RCT) to assess clinical improvement and adverse cogni-
tive effects in bipolar patients receiving ECT alone versus 
ECT and AEDs, specifically carbamazepine and sodium 
valproate. Patients were randomized into three groups: full-
dose AED (FD), half-dose AED (HD), or discontinue AED. 
Thirty-six patients with bipolar disorder, currently manic, 
were randomized and there were no differences across the 
three groups when assessing the primary outcomes, although 
patients in the FD group improved faster than patients in the 
HD group. There were no differences across the groups in 
the context of cognitive adverse effects. Additionally, seizure 
parameters did not vary across the groups.

2.1.2  Lamotrigine

Lamotrigine is FDA-approved as a maintenance medication 
for recurrent depression in patients with bipolar disorder. 
Patients with bipolar disorder may be receiving lamotrigine, 
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or may be started on lamotrigine, as a maintenance medica-
tion during a course of ECT.

In a case series of nine patients with acute bipolar depres-
sion, lamotrigine was titrated to doses ranging from 25 to 
225 mg/day (with a mean dose of 102.8 mg) during the acute 
and maintenance ECT course [27]. There was no significant 
change in mean seizure duration or time to reorientation in 
patients from the lowest to highest doses of lamotrigine, 
and lamotrigine was well tolerated with no serious adverse 
events.

In a retrospective study, Sienaert et al. [28] found that 
lamotrigine was not associated with a higher stimulus dose 
or a decreased seizure duration in 19 patients receiving ECT. 
In this study, eight patients were prescribed lamotrigine at 
doses > 200 mg/day. The study did however find that patients 
taking concomitant lamotrigine with ECT were more likely 
to have missed seizures. Additionally, in a retrospective 
review of 187 patients, Joo et al. found that benzodiazepine 
dose, lamotrigine use (range of 6.25–200 mg/day), and older 
age were associated with decreased motor seizure duration 
during ECT [29]. Lamotrigine may therefore be associated 
with a decrease in seizure length and more missed seizures.

2.1.3  Topiramate and Gabapentin

Topiramate and gabapentin are AEDs with no reports of 
their impact on safety or efficacy in the context of concomi-
tant use during ECT.

Conclusion: There are no clear contraindications to con-
tinuing AEDs during a course of ECT. There may however 
be a risk for missed seizures and an increase in the number 
of seizures required to reach remission during a course of 
ECT with concomitant AEDs. The evidence is somewhat 
mixed as other studies have found that AEDs are associated 
with improved efficacy and no significant adverse events. 
Using the dose-titration method and holding the medication 
the night before and the morning of the ECT treatment can 
mitigate the effects on the seizure threshold. More prospec-
tive studies are needed to make more definitive guidelines 
on the use of AEDs in patients receiving acute and mainte-
nance ECT.

3  Benzodiazepines

Patients who present for ECT are often taking benzodiaz-
epines to control anxiety, mania, and/or catatonia. Benzodi-
azepines are associated with decreased ECT-associated sei-
zure length, but are not associated with a significant decrease 
in seizure threshold in some studies [12, 13]. Another large 

study reported no effect of benzodiazepines on seizure 
length or threshold [22].

Although seizure duration is not associated with efficacy, 
decreases in seizure duration can result in missed or short 
seizures [12, 15, 30]. One strategy has been to limit benzo-
diazepines or block the benzodiazepine receptor with fluma-
zenil prior to initiating the stimulus [31, 32]. The pharmaco-
dynamics of flumazenil are such that a dose of 0.1–0.2 mg 
produces partial agonism of the benzodiazepine receptor, 
and a dose of 0.4–1.0 mg produces nearly complete block-
ade of the receptor (https ://daily med.nlm.nih.gov/daily 
med/fda/fdaDr ugXsl .cfm?setid =436f5 616-9626-4b6a-
9deb-29864 44179 d0&type=displ ay). Flumazenil is typi-
cally administered after the patient is sedated to minimize 
the potential for benzodiazepine withdrawal symptoms in 
an awake patient. However, the time between the anesthe-
siologist administering the sedating anesthetic medication 
(e.g. methohexital or propofol) and seizure initiation is only 
2–3 min. Only 80% of the effect of flumazenil is apparent at 
3 min and a peak effect occurs at 6–10 min (). Flumazenil 
therefore provides only a partial blockade of the receptor 
during the ECT stimulus.

In a retrospective study, concomitant benzodiazepines 
did not decrease the response to bitemporal ECT [33]. This 
study used the half-age method to dose ECT, therefore the 
investigators could not analyze the effect of benzodiazepines 
on the seizure threshold. Another retrospective study of 
patients receiving right unilateral ECT for major depression 
used an algorithm to determine stimulus dose [30]. In this 
study, there was a decrease in the number of responders in 
the group taking benzodiazepines, and a significant increase 
in the final depression scores in the patients taking benzo-
diazepines who were responders, indicating more residual 
symptoms in the benzodiazepine group. Interestingly, the 
non-responders in the benzodiazepine group who were 
switched to bilateral ECT had an 82% response rate (9/11) 
after an average of only five bilateral ECT treatments. Simi-
larly, Jha and Stein found that concomitant benzodiazepines 
used during an ECT course decreased the response to right 
unilateral ECT and resulted in longer hospital stays, but did 
not affect the efficacy of bilateral ECT [34].

In a recent retrospective study of 70 patients (22 taking 
concomitant benzodiazepines) receiving bitemporal ECT 
using a dose-titration method, the benzodiazepine group 
had a significantly higher rate of response than the non-
benzodiazepine group [35]. There were no differences in 
the two groups in terms of seizure thresholds or duration of 
the ECT-induced seizures.

Conclusion: These studies support the hypothesis that 
concomitant benzodiazepines may affect the response to uni-
lateral and bilateral ECT differentially [36]. This dichotomy 
would at least argue for a course of bilateral ECT in patients 

https://dailymed.nlm.nih.gov/dailymed/fda/fdaDrugXsl.cfm?setid=436f5616-9626-4b6a-9deb-2986444179d0&type=display
https://dailymed.nlm.nih.gov/dailymed/fda/fdaDrugXsl.cfm?setid=436f5616-9626-4b6a-9deb-2986444179d0&type=display
https://dailymed.nlm.nih.gov/dailymed/fda/fdaDrugXsl.cfm?setid=436f5616-9626-4b6a-9deb-2986444179d0&type=display
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taking benzodiazepines and not responding to a course of 
right unilateral ECT.

4  Antipsychotics, Antidepressants, Lithium, 
and Stimulants

The antidepressants, antipsychotics, lithium, and stimulants 
are associated with, to varying degrees, lowering the sei-
zure threshold. The concern with these medications is their 
potential for producing prolonged seizures, leading to pos-
tictal confusion or increased cognitive problems. Continuing 
these medications during a course of ECT is common as 
ECT patients are often using these medications when they 
present for ECT and the medications may be important to 
keep them stable during ECT.

Initiating antidepressants during ECT, including lithium, 
may decrease the risk of early relapse, which is especially 
high in the first few weeks following a successful course of 
ECT [37]. In addition, many patients receiving maintenance 
ECT will be kept on adjunctive antidepressants and antip-
sychotics. Understanding the potential therapeutic effects of 
these medications and the risks associated with them during 
ECT is important.

4.1  Antipsychotics

ECT has been used as an augmentation strategy in patients 
with mood disorders and psychosis [38], and the combina-
tion of an antipsychotic with ECT has been shown to be 
effective in treatment-resistant schizophrenia [39–47]. A 
meta-analysis of RCTs in patients receiving ECT and taking 
concomitant antipsychotic medications (except clozapine) 
showed that the combination was effective in treatment-
resistant schizophrenia, but was associated with more mem-
ory impairment and post-ECT headaches than ECT alone 
[48].

There are other concerns about the combination of ECT 
with antipsychotics, particularly phenothiazines and clozap-
ine, given the potential impact on the seizure threshold and 
the risk for prolonged seizures. In a review of 208 patients 
(primarily diagnosed with schizophrenia and schizoaffec-
tive disorder) who received a combination of clozapine and 
ECT, Grover et al. [49] found the combination was generally 
well tolerated, with only five patients experiencing delirium 
and four patients with prolonged seizures. Other reports of 
clozapine prescribed during a course of ECT have also found 
it to be well tolerated and effective [50].

Petrides et al. conducted an 8-week, single-blind study 
of clozapine versus clozapine and ECT in patients diag-
nosed with schizophrenia who previously did not respond 
adequately to clozapine alone [42]. The ECT group received 
bilateral ECT three times per week for 4 weeks and then 

twice a week for 4 weeks. At the end of the trial, 50% of the 
ECT group met the response criteria but none of the patients 
in the clozapine-only group. Subjects who did not meet the 
response criteria could crossover to an 8-week trial of ECT; 
of the patients who crossed over, 47% met the response cri-
teria. ECT was well tolerated and few adverse effects were 
reported.

Conclusion: The combination of antipsychotics and ECT 
appears to be generally well tolerated and effective in the 
treatment of schizophrenia that has been resistant to pharma-
cotherapy. Patients should be monitored closely for cognitive 
problems, including emergent delirium, and there is at least 
a potential for prolonged seizures. The data on the combined 
use of ECT and antipsychotics in mood disorders are less 
well researched.

4.2  Antidepressants

ECT is widely recognized as one of the most effective anti-
depressant treatments, even in patients with TRD [1]; how-
ever, relapse prevention after an acute course of ECT has 
remained a significant challenge. Relapse rates are generally 
reported in the range of 50% within the first 6 months after 
an acute course of ECT [37, 51, 52]. The need for carefully 
planned continuation therapy strategies is compelling and 
should be considered early in the acute ECT course. The use 
of antidepressant medications for the purpose of treatment 
augmentation and relapse prevention is discussed below, 
along with the potential adverse effects of using comorbid 
antidepressants during a course of ECT.

4.2.1  Tricyclic Antidepressants

Recent research combining ECT and antidepressant medi-
cations has focused on relapse rates and short-term anti-
depressant effects of ECT. Many of these studies, which 
included tricyclic antidepressants (TCAs) and monoam-
ine oxidase inhibitors (MAOIs) and were conducted in 
the 1950s and 1960s, were inconclusive due to multiple 
methodological issues, including retrospective designs, 
small sample sizes, lack of controls, low medication doses, 
and flawed outcome assessments [53–55]. TCAs pose a 
potential risk of cardiovascular or anticholinergic toxicity, 
particularly at higher doses. TCAs have also been associ-
ated with a longer electroencephalogram (EEG) seizure 
duration [22]; however, TCAs have generally been found to 
be well tolerated when combined with ECT at therapeutic 
doses [56, 57].

A retrospective study conducted in 1989 of 84 patients 
with major depression found that patients who received a 
combination of ECT and nortriptyline treatment had bet-
ter acute antidepressant outcomes than those receiving ECT 
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alone [57]. The effect was graded as the study included a 
low-dose TCA group and A therapeutic-dose TCA group. 
Patients in the therapeutic-dose TCA group required sig-
nificantly fewer ECT treatments than the group that received 
only ECT (8.1 vs. 9.8 treatments). There was no difference 
between the two groups in terms of adverse effects or safety. 
A study from 2009 found the concurrent use of nortriptyline, 
and, to a lesser extent, venlafaxine, increased acute ECT 
response rates. In addition, patients receiving concurrent 
nortriptyline (but not venlafaxine) had improved short-term 
cognitive outcomes following ECT [58].

Much of the focus of the research using concomitant anti-
depressants with ECT has been on improving the relapse 
rates following ECT. Prudic et al. found that starting nortrip-
tyline or venlafaxine at the beginning of an ECT course did 
not improve depression relapse rates [52]. A separate RCT 
compared placebo, nortriptyline, and nortriptyline + lith-
ium administered after a successful acute course of ECT 
and showed 6-month relapse rates of 84%, 60%, and 39%, 
respectively [56]. The study showed that without active 
continuation treatment, almost all patients relapsed within 
6 months after an index ECT course.

In another RCT, when lithium was added to nortriptyline 
or venlafaxine following the index ECT course, both the 
nortriptyline + lithium and venlafaxine + lithium groups had 
a 6-month relapse rate of 50%, similar to the 39% relapse 
rates with nortriptyline + lithium found in the 2001 study 
by Sackeim et al. cited above [56], and comparable to the 
6-month relapse rates reported with a continuation ECT 
(cECT) protocol [59]. A recent multisite study [60] pro-
spectively assigned 120 elderly patients who remitted with 
ECT to receive continuation pharmacotherapy with venla-
faxine + lithium alone or combined with an individualized 
cECT protocol. The combined pharmacotherapy and cECT 
group was 1.7-fold more likely to remain in remission after 
6 months than the pharmacotherapy-alone group (13.1% vs. 
20.3%).

4.2.2  Monoamine Oxidase Inhibitors

There has been an ongoing concern related to the use of 
MAOIs in the context of general anesthesia and ECT, with 
general guidelines recommending a 2-week washout period 
prior to starting ECT. This recommendation does not match 
the very limited available evidence.

Dolenc et al. published four case reports and found no 
evidence of adverse effects in patients taking MAOIs during 
a course of ECT [61]. All case reports in this publication 
included the use of tranylcypromine and found no major 
changes in seizure length or reports of autonomic instabil-
ity. The largest case series evaluating concomitant MAOIs 
during a course of ECT included 100 patients randomized to 
phenelzine versus placebo. This study concluded that there 

was increased antidepressant response in the phenelzine 
group and reported no major complications [62].

4.2.3  Selective Serotonin Reuptake Inhibitors

There is evidence that selective serotonin reuptake inhibi-
tors (SSRIs) may increase the seizure length; however, this 
increase does not appear to be clinically significant [63] and 
the SSRIs have been associated with increased postictal sup-
pression [63], which has been correlated with clinical effi-
cacy [64, 65].

A double-blind RCT in 1996 compared outcomes in 
depressed patients, with and without cardiac disease, receiv-
ing ECT, placebo, or concomitant pharmacotherapy [66]. 
Thirty patients with cardiac disease were assigned to ECT 
and placebo or 30 mg paroxetine, while 52 patients without 
cardiac disease were assigned to ECT and 30 mg paroxetine 
or 150 mg imipramine. There was no difference in short-
term outcomes between the paroxetine and placebo groups 
in relation to the cardiac patients. However, in the group 
without cardiac disease, those treated with ECT and imipra-
mine had better short-term outcomes than those receiving 
ECT and paroxetine, as demonstrated by lower depression 
scores. Moreover, in the continuation phase, patients receiv-
ing paroxetine had lower relapse rates than those receiving 
imipramine or placebo.

In a 2006 retrospective review of patients taking antide-
pressants during a course of ECT, Baghai et al. found that 
seizure duration was unaffected by most antidepressants, 
except for SSRIs, which increased the mean EEG seizure 
duration to a modest degree [63]. The postictal suppression 
index was lower on mirtazapine and higher (better) with 
SSRIs and serotonin norepinephrine reuptake inhibitors 
(SNRIs). Nonetheless, the response rate, as measured by the 
Clinical Global Improvement (CGI) scale, was significantly 
lower (improved mood) in patients receiving concomitant 
mirtazapine and SSRIs compared with those receiving no 
pharmacotherapy. Importantly, there were no serious adverse 
events.

4.2.4  Serotonin and Norepinephrine Inhibitors

Early reports found that the SNRI venlafaxine at high doses 
(300 mg or more) was associated with transient asystole 
when combined with propofol anesthesia [67]. Baghai et al. 
[63] also reported higher rates of transient cardiovascular 
adverse effects in patients receiving a mean dose of 225 mg 
of venlafaxine.

Concomitant venlafaxine during an acute course of ECT 
was also associated with increased cognitive adverse effects 
and a lower rate of improvement compared with nortriptyl-
ine [58], although the combination of venlafaxine and lith-
ium was both well tolerated and effective as a maintenance 
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medication in the elderly after a successful course of ECT 
[60].

4.2.5  Bupropion

Bupropion has the potential to lower the seizure thresh-
old, therefore the combination of bupropion and ECT has 
raised concerns that the combination may cause prolonged 
seizures [68–70]. A retrospective chart review compared 
patients treated with ECT alone and those treated with ECT 
with concomitant bupropion [71]. Surprisingly, patients on 
ECT and bupropion had significantly shorter motor and EEG 
seizure durations and an equivalent number of treatments, 
with no increase in prolonged seizures. A second retrospec-
tive review found concomitant bupropion had no effect on 
the initial seizure threshold or duration [22], while another 
2016 review highlighted the proconvulsant nature of bupro-
pion and advised a dose-related seizure risk approach [72]. 
Additionally, extended-release formulations were advised 
to prevent variable peak serum concentrations. Therefore, 
from the limited data available, therapeutic doses of bupro-
pion appear to be well tolerated when administered with 
ECT, although caution is appropriate and it is important to 
be mindful of the dose-dependent seizure risk with bupro-
pion [73].

Conclusion: Antidepressants may provide significant ben-
efit in preventing relapse after a course of ECT. The benefits 
of starting an antidepressant prior to the start of or during a 
course of ECT appear to outweigh the risks, although cau-
tion should be observed when the patient is receiving high 
doses of the antidepressant, particularly bupropion and ven-
lafaxine. While there are no reports of adverse effects of 
patients taking MAOIs during a course of ECT, the studies 
are limited. MAOIs may also pose a risk of hypertensive 
crisis in patients who are administered, for example, medica-
tions to support their blood pressure in recovery from ECT. 
Patients receiving MAOIs during ECT should be identified 
clearly during their course of ECT.

4.3  Lithium

ECT is not associated with a significant change in lithium 
distribution or pharmacokinetics, or interactions with drugs 
used during ECT (e.g. barbiturate anesthetics) [74], although 
lithium may lower the initial seizure threshold [13]. Early 
reports of patients taking lithium during a course of ECT 
cited an increased risk of delirium [75–77], prolonged apnea 
[78–80], and spontaneous seizures [81]. By 1985, the con-
sensus was that patients should be lithium-free prior to the 
initiation of ECT [82].

Stopping lithium abruptly prior to ECT may have signifi-
cant clinical consequence. Lithium has been shown to be an 
effective maintenance medication after ECT [56, 60, 83–86] 
and can be used as a mood stabilizer for patients with bipolar 
disorder who are receiving ECT. A 2005 review by Dolenc 
and Rasmussen [87] showed the safe and effective use of 
lithium and ECT in 12 patients with lithium levels between 
0.3 and 1.4 mEq/L. A recent literature review examining 
factors associated with delirium following ECT did not find 
a relationship with any medications, including lithium, in the 
eight studies that addressed concomitant medication [88]. 
Patient characteristics (e.g. dementia), bitemporal electrode 
placement, and higher stimulus intensity were more salient 
variables in determining treatment-emergent delirium.

A prospective comparison of 55 inpatients with diverse 
psychiatric diagnoses (schizophrenia, non-organic psy-
chosis, mania, and depression) who received ECT, com-
pared patients who were either taking (n = 27) or not tak-
ing (n = 28) lithium. Thirthalli et al. found no significant 
difference in the two groups in terms of seizure variables, 
apnea time, or recovery from anesthesia [89]. Cardiovascular 
measures, including average maximum heart rate, average 
maximum systolic blood pressure, and average maximum 
rate pressure product, were significantly lower in patients 
who had combined lithium and ECT. In lithium-treated 
patients, the average time to post-ECT recovery, which 
can be an early sign of ECT-associated delirium when pro-
longed, was positively correlated with serum lithium lev-
els. The investigators concluded that if lithium is continued 
during ECT, then maintaining the lithium level in the low 
therapeutic range and in patients with relatively low-risk 
profiles for delirium (i.e. young patients without baseline 
cognitive complications) will increase the safety of lithium 
use during ECT administration.

Perugi et  al. conducted a review of 522 consecutive 
patients diagnosed with bipolar disorder, including patients 
with depression, mania, mixed states, and catatonia [21]. In 
this naturalistic study, anticonvulsant medications, includ-
ing sodium valproate or carbamazepine, were discontinued 
and antidepressant and antipsychotic treatments were kept 
stable for at least 1 week before and during the ECT course. 
Lithium was allowed and the dose was reduced to main-
tain a level of 0.3–0.4 mEq/L, and was not administered the 
night before ECT. Benzodiazepines were allowed to a dos-
age equivalent of up to 3 mg/day of lorazepam. They dem-
onstrated a clinically significant response in approximately 
two-thirds of patients who were pharmacotherapy-resistant, 
and did not find evidence of mood destabilization or cycling 
into mania or severe adverse events.

In a recent sample of 64,728 adult US psychiatric inpa-
tients, Patel et al. examined the odds of delirium and cogni-
tive problems associated with ECT and lithium [90], and 
found a higher prevalence of delirium in the lithium and 
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ECT group (5.7%) versus ECT alone (0.6%) and lithium 
alone (0%). Patients treated with ECT and lithium had 11.7 
higher odds of delirium compared with the ECT-alone 
group. Further stratification by diagnosis found the preva-
lence of delirium was 7.8% in unipolar depression, 3.4% in 
bipolar depression, and 0.0% in bipolar mania. These results 
support caution when prescribing lithium in patients receiv-
ing ECT, but unfortunately do not provide guidance on the 
safety of low-dose versus high-dose lithium with concomi-
tant ECT.

Conclusion: There is evidence that concomitant lithium 
with ECT may also be associated with potential adverse 
events, most notably postictal delirium. Other reports have 
associated lithium and ECT with prolonged seizures, toxic 
lithium levels, and neuromuscular blockade [91]. Careful 
consideration of the risks/benefits of continuing lithium dur-
ing ECT should include evaluating the vulnerability of the 
particular patient to ECT-related cognitive problems (e.g. 
older age, baseline cognitive status) and monitoring patients 
carefully for early signs of emerging ECT-related cognitive 
problems (i.e. longer post-ECT recovery times). If lithium is 
continued during ECT, then decreasing the lithium level to 
the range that is most effective for antidepressant treatment 
(0.4–0.6 mEq/L) and holding the dose of lithium the night 
before and the morning of each ECT treatment may decrease 
the potential for adverse events.

4.4  Stimulants

The use of methylphenidate and dexamphetamine, as well 
as stimulant-like drugs such as modafinil and armodafinil, 
is becoming more widespread to address apathy and mood 
symptoms in late-life and TRD [92]. Stimulants such as 
methylphenidate have the potential to lower the seizure 
threshold and lead to prolonged seizures, although a system-
atic chart review did not show an effect of stimulants on the 
initial titrated seizure length or threshold [22]. An additional 
consideration is that stimulants may produce dysrhythmias 
and hypertension [93], although there are no RCTs of con-
comitant stimulant use in ECT.

Conclusion: Although not an absolute contraindication, 
holding stimulants until after the ECT course may limit any 
potential cardiac complications.

5  Other Psychotropic Medications

5.1  Acetylcholinesterase Inhibitors

Geriatric patients with pre-existing cognitive impairment 
may be referred for ECT while taking acetylcholinester-
ase inhibitors (AchEIs). AchEIs have been effective in 

decreasing the cognitive adverse effects of ECT [94]; how-
ever, there are also concerns that this class of drugs could 
potentially interact with succinylcholine, prolonging paraly-
sis and leading to potential complications such as apnea and 
bradycardia associated with the increased cholinergic tone 
from ECT [95, 96].

In a 2017 review of the available literature, Henstra et al. 
found that the five available clinical trials showed signifi-
cantly better cognitive performance in individuals treated 
with AchEIs during ECT [97]. There were no significant 
adverse events or effects on ECT seizure parameters. In 
a case report, donepezil was shown to decrease cognitive 
impairment in patients undergoing maintenance ECT, with 
no significant adverse effects [98]. An RCT comparing done-
pezil with placebo also found that post-ECT recovery time 
was also significantly improved in patients taking donepezil 
[99]. Two case reports found that post-ECT delirium was 
reduced or controlled with the addition of donepezil [100, 
101].

Conclusion: Despite the potential for an interaction with 
succinylcholine, the limited database on AchEIs show they 
are well tolerated in ECT and may provide some cognitive 
benefits.

5.2  Ketamine

Ketamine is an N-methyl-d-aspartate receptor antagonist 
that when administered intranasally or intravenously at a 
subanesthetic dose has been demonstrated to produce a rapid 
and significant antidepressant response in major depression 
and suicidal ideation [102, 103]. When compared with other 
anesthetics used in ECT, ketamine may have less effect on 
the seizure threshold and overall seizure quality [104]. In 
fact, both ketamine and etomidate may have advantages 
as anesthetic agents as they are less anticonvulsant than 
methohexital, thiopental, and propofol, and may have a 
decreased effect on the seizure threshold, duration, and qual-
ity [105]. Additionally, in a retrospective analysis of patients 
receiving a total of 3239 ECT-induced seizures at one site 
in Germany, the investigators found that in ECT-induced 
seizures using ketamine and etomidate anesthesia, the EEGs 
had a higher seizure quality and longer motor activity com-
pared with seizures using methohexital and propofol anes-
thesia [106]. However, concerns have been raised about the 
adverse effect profile of ketamine and whether it has clear 
advantages in relation to the other anesthetic medications. 
Ketamine has been associated with adverse effects post 
ECT, including nausea, dizziness, vomiting, vertigo, and 
psychotomimetic effects [107].

In a multicenter randomized trial, 79 patients were ran-
domized to adjunctive ketamine (0.5 mg/kg intravenous 
bolus) or saline with their anesthetic during a course of ECT 
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[108]. There were no advantages in the ketamine group in 
relation to neuropsychological or clinical outcomes. In an 
RCT in which 18 patients received either thiopental alone 
or with ketamine (0.5 mg/kg), or thiopental alone, there was 
no enhancement of the antidepressant effect in the ketamine 
group [109]. Finally, in an RCT comparing thiopental anes-
thesia and adjunctive ketamine or saline, Loo et al. found 
ketamine was well tolerated but did not differ from saline 
in terms of impact on neuropsychological measures follow-
ing ECT [110]. The ketamine group did show a small but 
significant advantage in efficacy measures in the first week 
of the ECT course, but both groups eventually had the same 
antidepressant response.

While ketamine could potentially have positive effects on 
cognition and mood during a course of ECT compared with 
standard anesthetics such as methohexital, this was not dem-
onstrated in an RCT comparing methohexital and ketamine 
as anesthetic agents [111]. In contrast, an RCT comparing 29 
patients randomized to either thiopental or ketamine found 
the ketamine patients showed an earlier response in depres-
sive symptoms (although both groups improved significantly) 
and was associated with a better cognitive performance [as 
measured by the Mini-Mental State Examination (MMSE)] 
and longer seizure duration [112]. Despite this positive study, 
two later meta-analyses of RCTs comparing ketamine as the 
sole anesthetic or added to other anesthetic agents during 
ECT did not find evidence of improved neurocognitive or 
antidepressant outcomes with ketamine compared with bar-
biturate or propofol anesthesia [113, 114]. While there is 
evidence to support an earlier response to ECT, the overall 
response rates showed no difference and ketamine was asso-
ciated with cardiovascular changes (i.e. increased blood pres-
sure), psychotomimetic experiences (e.g. dissociation), and 
vestibular adverse effects (e.g. vertigo) that may complicate 
compliance and patient management.

Conclusion: Ketamine is not recommended as a routine 
anesthetic in ECT but may have a role when it is difficult to 
elicit a seizure, as long as the patient is tolerating the proce-
dure and is not psychotic or at risk of dissociative episodes 
in recovery.

6  Discussion

Management of concomitant psychotropic medications 
during a course of ECT requires balancing the risks of 
continuing medications that may have adverse effects or 
interactions, with the ECT procedure, versus stopping 
medications and destabilizing a patient’s psychiatric sta-
tus and losing potential benefits in augmenting response 
or maintaining benefit after ECT. Stopping certain medi-
cations may also result in discontinuation adverse effects, 

delays in initiating ECT, or decreased compliance with 
treatment.

The effects of medications on seizure threshold may 
be overshadowed by intrinsic factors, which may account 
for as much as a 50-fold variation in seizure thresholds 
across patients. These include factors such as age, sex, 
medical illness, hydration status, weight and duration of 
mood disorder and history of ECT [12]. Using a stimulus 
dose-titration method allows the practitioner to individual-
ize the stimulus dose and incorporates all these variables, 
including medication.

Anticonvulsant medications can lead to missed or inad-
equate seizures. Strategies to manage inadequate seizures 
include stimulating at a higher dose, holding anticonvul-
sant medication the night before and the morning of ECT, 
using adjunctive short-acting opiates (e.g. remifentanil and 
alfentanil) in order to lower the barbiturate dose, changing 
anesthetics to ketamine or etomidate, adding flumazenil 
for patients on high doses of benzodiazepines, and vigor-
ous hyperventilation [1].

Proconvulsant medications can lead to prolonged seizures 
with associated complications, including postictal delirium. 
Again, the use of stimulus dose titration to determine the 
seizure threshold can personalize the treatment parameters 
and reduce the risk of excessive stimulus doses.

Limited data suggest that certain antidepressants, 
including TCAs, may augment the acute antidepressant 
response to ECT. These and other antidepressants appear 
to be generally well tolerated with ECT, and there is a 
theoretical rationale to start antidepressants for continu-
ation treatment early in the ECT course. However, case 
report literature would advise caution with high doses of 
venlafaxine and, by inference, other SNRIs during ECT.

The extant data suggest that antipsychotics, including 
clozapine, can be used safely with ECT. In addition, ECT 
has been shown to augment antipsychotic response, even 
in patients diagnosed with schizophrenia who have not 
responded to clozapine. The data for patients with mood 
disorders taking antipsychotics during a course of ECT 
are less clear.

The management of lithium during a course of ECT 
involves the most subtleties when determining the risk/ben-
efit ratio. Clearly there are reports of serious complications 
in patients taking lithium while receiving ECT. However, 
lithium is also a valuable medication to use in maintenance 
after ECT and an excellent mood stabilizer in patients with 
unipolar as well as bipolar disorder. Discontinuing lithium 
in all patients receiving ECT, and waiting five half-lives 
before starting ECT, could take 5 days or more depending 
on renal function. Practical considerations include hold-
ing the evening and morning doses in patients receiving 
ECT, maintaining lower blood levels (0.4–0.6 mEq/L) for 
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depressed patients, and monitoring patients carefully for 
evidence of delirium (e.g. longer recovery times).

Determining which psychotropic medications should be 
started, continued, or stopped involves a careful and com-
prehensive evaluation of the entire clinical picture for each 
patient starting a course of ECT.

7  Conclusions

There are multiple reasons why psychotropic medications 
may be continued or added during a course of ECT—avoid-
ance of discontinuation effects, management of intercurrent 
symptoms, as part of an augmentation or relapse preven-
tion strategy, or at times for unrelated medical reasons (as 
in patients with seizure disorder). Prescribing psychotropic 
medications during ECT is challenging since certain medi-
cations may significantly impact the safety or efficacy profile 
of ECT. It is important to be mindful of individual risks ver-
sus benefits of each medication. Many psychotropic medi-
cations can be safely administered during ECT, including 
antiepileptics, antipsychotics, and AchEIs; however, it is 
advisable to limit the use of benzodiazepines and stimulants 
in order to optimize ECT. Lithium and certain antidepres-
sants have been shown to be well tolerated and likely can 
help reduce relapse after a course of ECT, although it is 
prudent to keep lithium dose and levels as low as clinically 
feasible during the ECT course. Close monitoring is advised, 
especially with bupropion, venlafaxine, and MAOIs. Con-
tinued review of risks versus benefits, openness to change 
of treatment algorithms, and careful attention to a number 
of factors, including stimulus dosing, seizure characteristics, 
and treatment-related adverse effects, is essential to maxi-
mize the likelihood of favorable outcomes.
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