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ABSTRACT

The cognitive adverse effects (AEs) of electroconvulsive
therapy (ECT) limit the wider use of the treatment. These AEs
can be attenuated by changing the way ECT is administered;
however, such changes may reduce the response rate, the
speed of response, or both. A recent systematic review and
meta-analysis identified more than a dozen pharmacologic
interventions in 26 randomized controlled trials (RCTs) that
sought to reduce ECT-induced cognitive AEs. Because of
large differences across RCTs, only a few outcomes for a

few interventions could be pooled in meta-analysis, and
most pooled analyses included only 2-3 RCTs. Important
findings were that acetylcholinesterase inhibitors, ketamine,
memantine, and liothyronine were associated with
improved global cognitive functioning at 1-14 days post-
ECT. Anti-inflammatory treatments and opioid receptor
antagonists were not associated with improvement in
general cognitive outcome at 1-14 days post-ECT. Meta-
analysis was not possible for the remaining interventions,
including piracetam, melatonin, pemoline, nortriptyline,
herbal agents, drugs acting on the cortisol pathway, opioid
receptor antagonists, L-tryptophan, vasopressin analogs,
calcium channel blockers, and others; in individual RCTs,
some of these interventions attenuated some cognitive
measures as some time points after ECT. Regrettably, none
of the RCTs examined clinically meaningful outcomes

such as subjective cognitive impairment, impairments in
daily life, and persistent autobiographical memory deficits.
Future research should study such clinically meaningful
outcomes (rather than laboratory tests), using pharmacologic
interventions, perhaps in combination, for ECT procedures
that are associated with higher cognitive AE burden. A risk
is that whatever attenuates ECT-induced cognitive AEs may
also attenuate ECT-related therapeutic benefits.
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Electroconvulsive therapy (ECT) is the oldest and
perhaps the most effective treatment for major mental
illness, demonstrating benefits even in patients who fail
pharmacotherapy trials. The wider use of ECT is limited by
many factors. There is stigma associated with the treatment
due to distorted depictions in the mass media. There are
negative attitudes toward the treatment because of the
application of electricity to the head and the need for the
induction of a seizure for therapeutic benefit. And, there
are concerns about the cognitive adverse effects of the
treatment.!

Successful strategies to reduce the cognitive adverse
effects of ECT include switching from sinusoidal wave
to brief-pulse and ultrabrief-pulse ECT, from bilateral to
bifrontal and right unilateral ECT, from high dose to low
dose ECT, and from thrice weekly to twice weekly ECT.
Some of these strategies reduce the rate of response to the
treatment and some slow the speed of response.?

Many pharmacologic interventions have been studied in
animal models and in clinical trials with a view to reduce
ECT-induced cognitive deficits.>* The clinical data were
quantitatively examined in a recent meta-analysis.” The
present article examines the findings of the meta-analysis
and considers the challenges that researchers face in the field.

The Meta-Analysis by Verdijk et al’

Verdijk et al® described a systematic review and meta-
analysis of parallel-group randomized controlled trials
(RCTs) of pharmacologic interventions that sought to
diminish the cognitive adverse effects of brief-pulse ECT.
These authors identified 26 RCTs (pooled N=1,387) of
more than a dozen interventions, conducted in 14 different
countries between 1978 and 2020. Eleven of the RCTs had
been conducted in Iran and 4, each, in the United States
and China.

The median age of the patients in the studies was 41 years;
men and women were approximately equally represented.
Two-thirds of the studies had been specifically conducted
in depressed samples; in the remainder, mixed samples
were recruited or samples were restricted to mania or
schizophrenia. About 58% of the studies employed bilateral
ECT and 22%, right unilateral ECT; in the rest, electrode
placement was mixed or not specified.

Synthesis of data proved challenging for the authors.
This is understandable because there were too many
pharmacologic interventions, too few RCTs per intervention,
too many different kinds of cognitive assessment, and too
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Table 1. Important Findings From the Meta-Analysis by

Verdijk et al>?

1. Acetylcholinesterase inhibitors were associated with improved global
cognitive outcome at short-term assessment (SMD, 0.72; 95% Cl, 0.11-1.34;
4 RCTs; N=184).

2. Ketamine was associated with improved immediate recall at short-term
assessment (SMD, 0.33; 95% Cl, 0.08-0.58; 3 RCTs; N=250) but not with
improved delayed recall (SMD, 0.23; 95% Cl, —0.54 to 1.01; 3 RCTs; N=250)
nor with improved executive functioning (SMD, —0.01; 95% Cl, —0.42

t0 0.39; 3 RCTs; N=200). Ketamine was not associated with improved
autobiographical memory at short-term assessment, either (SMD, 0.07;
95% Cl, —0.29 t0 0.43; 2 RCTs; N=122).

3. Memantine was associated with improved global cognitive outcome

at short-term assessment (SMD, 0.62; 95% Cl, 0.15-1.09; 2 RCTs; N=78).
However, memantine was not associated with improved immediate
memory at short-term assessment (SMD, 1.26; 95% Cl, —0.37 to 2.90; 2
RCTs; N=78).

4. Liothyronine was associated with improved general memory abilities at
short-term assessment (SMD, 0.73; 95% Cl, 0.15-1.30; 2 RCTs; N=50).

5. Anti-inflammatory treatment was not associated with improved general
cognitive outcome at short-term assessment (SMD, 0.30; 95% Cl, —0.03 to
0.64; 2 RCTs; N=137).

6. Opioid receptor antagonists were not associated with improved general
cognitive outcome at short-term assessment (SMD, —0.06; 95% Cl, —0.43 to
0.31; 2 RCTs; N=149).

7. Meta-analysis was not possible for RCTs involving drugs such as
piracetam, melatonin, pemoline, and nortriptyline, though all of these
were associated with benefits on some cognitive outcomes in individual
studies.

8. Meta-analysis was not possible for herbal agents, drugs acting on the
cortisol pathway, L-tryptophan, vasopressin analogs, calcium channel
blockers, and other drugs; none of these studies, anyway, found an
advantage for experimental drug over placebo.

alImmediate outcomes were assessed at 0-1 day after ECT; short-term
outcomes at 1-14 days; and medium-term outcomes at 24 days to 2
months. No outcomes were assessed between 14 and 24 days. Only short-
term outcome data contributed to the pooled analyses.

Abbreviations: Cl=confidence interval, RCT =randomized controlled trial,
SMD = standardized mean difference.

many different time points at which the assessments were
made. As a result, there were only 2-3 RCTs per analysis
in most of the (few) situations in which meta-analysis was
actually possible; and sample sizes in these pooled analyses
were mostly small to very small. Publication bias could not
be assessed in any analysis for the same reason: there were
too few trials.

Important findings from the meta-analysis, taken
from the main paper and from the supplementary data,
are presented in Table 1; results from individual studies
(where no meta-analysis was possible) are not presented.
In summary, acetylcholinesterase inhibitors, ketamine,
memantine, and liothyronine were associated with medium
effect size improvements at 1-14 days post-ECT in domains
such as immediate recall, general memory ability, and
global cognitive functioning. Anti-inflammatory treatments
and opioid receptor antagonists were not associated with
improvement in general cognitive outcome at 1-14 days post-
ECT. Meta-analysis was not possible for RCTs involving drugs
such as piracetam, melatonin, pemoline, and nortriptyline,
though all of these were associated with benefits on some
cognitive outcomes. Meta-analysis was also not possible for
herbal agents, drugs acting on the cortisol pathway, opioid
receptor antagonists, L-tryptophan, vasopressin analogs,

calcium channel blockers, and other<drugs; noneof these
drugs outperformed placebo in their respective RCTs.

Limitations of the Research in the Field

After having received ECT, many patients complain of
memory and other cognitive impairments. However, it is
likely that at least some of such impairment is due partly to
everyday absent-mindedness and forgetfulness and partly to
the illness for which ECT was prescribed.! In this context, it
would have been helpful to see meta-analysis of the findings
of RCTs that examined whether or not pharmacologic
interventions attenuated subjective memory and other
cognitive complaints after ECT. Unfortunately, not a single
RCT examined such patient-reported outcome measures.

Next, the RCTs variously reported significant benefit
with pharmacologic intervention for outcomes such as
immediate recall, delayed recall, working memory, and
other cognitive functions. These cognitive functions
had been evaluated using neuropsychological tests.
Neuropsychological tests are fine-grain assessments. It is
not clear to what extent impairments in such laboratory
assessments translate into cognitive impairments in daily
life. Unfortunately, not a single RCT examined everyday
functional outcomes.

Finally, persistent autobiographical memory impairment
is arguably the most distressing cognitive adverse effect
ascribed to ECT; again, none of the RCTs in the meta-
analysis examined whether pharmacologic intervention
improved autobiographical memory outcomes at, for
example, 1 month post-ECT or later.

Conceptual Issues for the Field

Whatever research is conducted in the field will have to
be conducted in the context of bilateral ECT rather than
unilateral ECT, high dose ECT rather than low dose ECT,
and thrice weekly ECT rather than twice weekly ECT. This
is because unilateral ECT, low dose ECT, and twice weekly
ECT are all associated with a lower burden of cognitive
adverse effects!; there is not much point in trying to
attenuate ECT-induced cognitive deficits when the deficits
may be of low clinical significance.

Because the cognitive burden of ECT depends on how
ECT was administered, findings related to pharmacologic
interventions must only be generalized to the method
by which ECT was administered. So, for example, if a
pharmacologic intervention attenuates impairment in a
cognitive domain after right unilateral or twice weekly ECT,
there is no assurance that the intervention will attenuate
impairment in that domain after bilateral or thrice weekly
ECT. Likewise, generalization of study findings will be
diagnosis-specific because, for example, patients with
depression and schizophrenia have different patterns of
baseline cognitive impairment and, because of differences
in etiopathogenetic mechanisms, these patients may
respond differently to pharmacologic interventions meant
to attenuate ECT-induced cognitive disturbance. Because
of these matters, meta-analysis, ideally, should not pool
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studies ' when clinical diagnoses and ECT procedures vary
across studies.

Most psychopharmacologic agents, especially the newer
drugs, have specific neurochemical actions. In contrast, ECT
has a multitude of actions on the brain; these include a wide
range of actions on neurotransmitters and neurohormones,
resulting in a wide range of effects, from electrophysiological
changes to stimulation of neuroplasticity.®® It is very
unlikely that a single action from among all of these will
be responsible for the cognitive adverse effects of ECT. As
a result, pharmacologic interventions that target a single
mechanism may not bring about meaningful benefit even if
the mechanism addressed is relevant to the cognitive adverse
effect. In other words, pharmacologic combinations may be
more likely to yield clinical benefits than pharmacologic
monotherapies.

This straightaway leads to a problem. What if
pharmacologic interventions, especially in combination,
interfere with the mechanism of therapeutic benefit in
addition to interfering with the mechanism of cognitive
adverse effects? Consider, for example, that prolonged
seizures are associated with greater ECT-induced cognitive
impairment; however, a well-generalized seizure is essential
for the efficacy of ECT."? So, any intervention that interferes
with the seizure might attenuate ECT-induced cognitive
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adverse effects as well as"ECT-related therapeutic effects.
Similarly, ECT-induced neuroplasticity has been associated
with both ECT-related therapeutic benefit and ECT-related
cognitive impairment™'%; so, targeting glucocorticoid
mechanisms with a view to disrupting the neuroplasticity
effects of the treatment could reduce both cognitive adverse
effects and antidepressant benefits.

Food for Thought

One wonders whether greater efficacy of a treatment is
inextricably tied to greater adverse effect burden through
a larger number of biological actions. This is evident with
dual acting vs single action antidepressant comparisons and
with clozapine vs other antipsychotic comparisons. This
perhaps also applies to ECT vs pharmacotherapy and to
more effective vs less effective forms of ECT comparisons.

This should not discourage further research on the
pharmacologic attenuation of ECT-induced cognitive
deficits. However, future studies should address meaningful
outcomes; specifically, subjective memory impairments,
cognitive impairments in everyday life, and autobiographical
memory impairments, if any, that remain evident 1 month
and longer after the end of the ECT course. Future studies
should also focus on the more effective forms of ECT that
have been more associated with cognitive adverse effects.

Published online: October 3, 2022.
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