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Efficacy and Cognitive Side Effects of
Electroconvulsive Therapy (ECT) in Depressed Elderly Inpatients
With Coexisting Mild Cognitive Impairment or Dementia
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Objective: To study cognitive performance in
depressed geriatric inpatients with or without pre-
existing cognitive impairment who received a first
course of electroconvulsive therapy (ECT).

Method: Forty-four elderly inpatients with major
depressive disorder (ICD-10 criteria) were included
in a prospective consecutive case series of a univer-
sity hospital. The patients were divided into 3 groups
(no cognitive impairment [NCI], mild cognitive
impairment [MCI], dementia) and rated for cogni-
tive performance with the MMSE before first ECT,
after sixth ECT, and 6 weeks and 6 months after ECT
termination. Affective symptoms were rated by 21-
item Hamilton Depression Rating Scale (HDRS-21)
before and 6 weeks after ECT. Analysis of variance
or Kruskal-Wallis tests on ECT-induced MMSE and
HDRS-21 score changes were compared to baseline.
Binary logistic regression was used for predictor
analysis. The study was conducted from April 2004
to April 2008.

Results: After initial nonsignificant cognitive
deterioration in all 3 groups, the NCI group im-
proved cognitively 6 weeks (P=.018) and 6 months
(P=.027) after ECT. The MCI group improved in
cognition 6 months (P=.036) after ECT. In the
dementia group, mean MMSE scores also improved
numerically over the course of ECT without sig-
nificance. Dementia patients with antidementia
treatment improved in cognition to a clinically rel-
evant extent after the sixth ECT. Dementia subjects
without antidementia treatment deteriorated. After
the sixth ECT, 70.0% of dementia patients (P=.004)
presented a cognitive decline, and 68.8% of MCI
patients (P <.001) presented a decline 6 weeks after
ECT. Six months after ECT, one-third of the demen-
tia patients (P <.036) still had a cognitive decline.
Affective symptoms remitted after ECT in all 3
groups (P<.001). Pre-ECT cognitive deficits were
the best predictor of MMSE decline (6 weeks after
ECT, P=.007; 6 months after ECT, P=.055).

Conclusions: ECT is effective and well tolerated
in geriatric depressed inpatients regardless of preex-
isting cognitive impairment. Cognitive deficits
were transient.
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T he prevalence of major depressive disorder in subjects
older than 60 years is estimated to be around 2%.!
The prevalence of subsyndromal depressive syndromes
in elderly subjects is about 12.5%, including major and
minor depressive disorders and dysthymia.! In patients
with dementia, Parkinson’s disease, and cerebrovascular
accidents, depression is even more common and more pro-
nounced and creates a high burden of disease, both to the
individual and to society. Electroconvulsive therapy (ECT)
is a safe and effective treatment for affective disorders like
severe or delusional depression, especially in frail elderly
subjects with multiple comorbidities.>?

Although there are only few controlled studies about this
important treatment option, it may be concluded that ECT
could be more efficacious for treating severe affective disor-
ders in elderly than in young adults. In geriatric patients,
50%-60% are thought to improve clinically after an antide-
pressant medication,” but the immediate efficacy of ECT is
higher.% Continuation or maintenance ECT may also suc-
cessfully be applied to prevent a relapse of depression after a
first effective course of ECT.”?

One of the most frequently observed side effects of ECT
are cognitive disturbances, which are debated especially
before treating elderly subjects. Studies examining cognitive
side effects in adult nongeriatric patients showed reversible
effects like reduced concentration, sustained disorientation,
impaired attention, retrograde memory loss, and problems
with the reproduction of autobiographic facts immediately
after ECT treatment.!*-!2 However, Hihn et al'* showed an
improvement of memory encoding after ECT, even when
delayed recall remained impaired. There also was a signifi-
cant short-term anterograde memory impairment directly
after an ECT session but no influence on non-mnestic cog-
nitive functions.'* Bilateral electrode placement tends to
exert more memory dysfunction than right unilateral elec-
trode placement.!"!>16 There are few studies on long-term
ECT effects on cognitive functioning and the results vary:
some studies observed an improvement of cognitive deficits
occurring directly after an ECT session,'” some reported
vulnerability for persisting deficits of autobiographical
amnesia, especially in subjects with preexisting global cog-
nitive impairment before ECT or postictal confusion.!? In
contrast, the few existing long-term maintenance ECT stud-
ies have even demonstrated cognitive improvement after
12-24 months of maintenance ECT.
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In geriatric patients, depression may frequently occur
with comorbid cerebral conditions like cerebrovascular or
neurodegenerative diseases, and symptoms of depression
in elderly subjects may also include cognitive impairments.
Such patients may be even more vulnerable to ECT-induced
cognitive side effects than otherwise healthy elderly people.
Recent studies on this topic are scarce: there is a reluctance of
treating elderly depressed patients with preexisting cognitive
impairments or even dementia with ECT, mainly because of
detrimental effects of a short-term narcosis'® but also because
of the idea that ECT could irreversibly worsen preexisting
cognitive dysfunction. Furthermore, it is difficult to get a
long-term follow-up because of high mortality in this age
range or the discontinuation of contact to a specialist physi-
cian after moving into a nursing home. Further investigations
are necessary because therapy-refractory affective disorders
are often found in the elderly population because of cerebral
changes'” and drug-treatment resistance or the high sensitiv-
ity for pharmacologic side effects?®?! and polypharmacy.

In the present study, we investigated the course of cogni-
tive performance and affective symptoms in a consecutive
series of psychiatric inpatients with geriatric depression
undergoing a first course of ECT. The indication for ECT in
the elderly subjects was given according to routine proce-
dures at our institution. Subjects with and without preexisting
cognitive impairments (ie, mild cognitive impairment [MCI]
and dementia) were included and their cognitive follow-up
monitored.

We hypothesized that in elderly patients with therapy-
resistant depression, a preexisting cognitive impairment,
ie, MCI or dementia, predisposes to more severe cognitive
side effects of ECT than in no cognitive impairment (NCI)
patients. Further, we hypothesized that the emergence of
cognitive side effects is modulated by a number of biologic
variables, eg, age, cerebral pathologies on magnetic resonance
imaging (MRI), and medication.

METHOD

Design and Study Population

From April 2004 to April 2008, a consecutive series
of 44 elderly (age>65 years) depressed inpatients were
treated with ECT for the first time at the Central Institute
of Mental Health, according to the standard indication of
ECT in Germany. All subjects had an affective disorder and
tulfilled the ICD-10 criteria for a current major depressive
disorder. They showed a clinical phenotype of delusional
depression or treatment-resistant severe depression, defined
as at least 2 sufficient trials (adequate in dose, duration, and
compliance) with antidepressants from different pharma-
cologic classes that failed to produce a significant clinical
improvement. Since this was an open-label and noncon-
trolled study, the clinical decision to use ECT was strictly
independent from study participation. All patients provided
written informed consent, and the study was approved by the
local ethics committee.
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Thirteen subjects were cognitively intact (NCI), accord-
ing to clinical investigation and neuropsychological findings.
Twelve subjects with dementia had preexisting Alzheimer’s
disease with or without vascular contribution, according to
ICD-10 criteria and the National Institute of Neurologic and
Communicative Disorders and Stroke and the Alzheimer’s
Disease and Related Disorders criteria?? for probable or
possible Alzheimer’s disease of mild to moderate severity.
Nineteen subjects had MCI and fulfilled the criteria accord-
ing to Winblad et al.?* The distinction between dementia
and MCI relies on a clinical decision and relates to the lack
of impairment in general intellectual functioning and lack
of impairment in (instrumental) activities of daily living in
MCI. Subjects with major cerebrovascular changes or non-
Alzheimer’s disease dementia etiology were excluded from
this study.

The present clinical investigation had a prospective
observational design with a 6-month follow-up. Mini-Mental
State Examination (MMSE)?* ratings were performed prior
to the first ECT session, after the sixth ECT session, and 6
weeks and 6 months after the termination of the ECT course.
The 21-item Hamilton Depression Rating Scale (HDRS-21)%
was administered prior to the index ECT and 6 weeks after
the last ECT. The enrollment of the subjects in this study did
not influence their pharmacologic treatment. The dropout
rate after 6 months was 45% in the total sample.

Assessment Methods

Affective symptoms were assessed by rating the HDRS-
21% (complete remission defined as HDRS-21<7), and
cognitive performance was measured with the MMSE. All
ratings were done by a trained psychiatrist administering the
questionnaire. All subjects underwent an MRI < 12 months
before the first ECT session, which was examined by an
experienced neuroradiologist in our center. The cranial
MRI was specifically examined for signs of cerebral pathol-
ogy as neurodegeneration or cerebrovascular disease.

Electroconvulsive Therapy (ECT) Methods

Five days prior to the first application of ECT, any psy-
chotropic medication except benzodiazepine was stopped
to lower the risk of adverse side effects. Benzodiazepines
were usually kept (maximum 2 mg at the day of application)
because of the suicidal risk or the severity of affective symp-
toms bothering the patient. Electroconvulsive therapy was
started right unilaterally at minimal 2.5 times over seizure
threshold or bilaterally at minimal 1.5 times over seizure
threshold, respectively. Switching was considered according
to clinical necessity. Seizure threshold was titrated during
the first treatment, and the energy was subsequently in-
creased if a patient did not clinically respond or showed
insufficient seizures during the ECT course (usually motor
response time <20 seconds and electroencephalogram seizure
activity <30 seconds; total seizure coherence and concor-
dance, seizure energy index, postictal suppression, midictal
amplitude, and maximal poststimulation heart rate were
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Table 1. Sociodemographic and Clinical Characteristics of the Patient Sample and the Created Subgroups: NCI, MCI, and Dementia

Characteristic Total Patient Cohort (N = 44) NCI (n=13) MCI (n=19) Dementia (n = 12) P
Age, mean +SD (range), y 73.0% 6.0 (65-89) 70.4+5.3 (65-82) 73.5+5.0 (66-84) 75.0+7.4 (66-89) 148
‘Women, n (%) 33 (75.0) 8(61.5) 16 (84.2) 9 (75.0) 364
Bilateral ECT stimulation, n (%) 12 (27.3) 3(23.1) 5(26.3) 4(33.3) .850
Trapanal anesthesia, n (%) 40 (90.0) 12 (92.3) 17 (10.5) 11 (91.7) .899
MRI pathology (WML or atrophy), n (%) 24 (54.5) 2(15.4) 12 (63.2) 10 (83.3) .001
Affective disorder, n (%)

Recurrent depressive disorder (F33) 29 (65.9) 9(69.2) 14 (73.7) 6 (50.0)

Depressive episode (F32) 11 (25.0) 3(23.1) 4(21.1) 4(33.3)

Bipolar affective disorder (F31) 1(2.3) 1(8.3)

Schizoaffective disorder (F25) 3(6.8) 1(7.7) 1(5.3) 1(8.3)
Dementia disorder, n (%)

Alzheimer’s dementia, early onset 1(8.3)

Alzheimer’s dementia, late onset 7 (58.3)

Mixed Alzheimer’s dementia 4(33.3)
Antidementia drug therapy 5(11.4) 5(41.6)

Rivastigmine 3(6.8) 3(25.0)

Memantine 2 (4.5) 2(16.7)

2Post hoc test (Scheffé): NCI versus MCI, P=.015; NCI versus dementia, P=.002; MCI versus dementia, P=.406.
Abbreviations: ECT = electroconvulsive therapy, MCI = mild cognitive impairment, MRI = magnetic resonance imaging, NCI =no cognitive impairment,

WML = white matter lesions.

also used to some extend to clinically identify nonadequate
seizures). Electroencephalogram was recorded electronically
by the ECT device (Thymatron IV; Somatics, LLC, Lake Bluff,
Illinois) with bilateral frontomastoid leads. The frequency of
ECT treatment was 2-3 times per week, according to clini-
cal judgment, and anesthesia was achieved by administering
thiopental (90%) or etomidate (10%).

Statistical Analysis

The statistical analyses were performed by an indepen-
dent investigator who was not involved in the data collection
or data management. All statistical analyses were performed
with the software SPSS, Version 15 (SPSS Inc, Chicago,
Illinois). For normally distributed quantitative variables,
statistical significance was tested with paired or unpaired
Student ¢ tests, as applicable, and analysis of variance with
post hoc Scheffé tests. For not normally distributed vari-
ables, we performed nonparametric Kruskal-Wallis tests
with post hoc Mann-Whitney U tests. Differences between
qualitative variables were tested using x* or Fisher exact tests.
Stepwise binary logistic regression analyses were computed
to analyze the extent and factors of ECT-induced MMSE
score decline. In these analyses, the factors preexisting MRI
pathology, preexisting cognitive deficits, prior antidementia
drug treatment, and age were entered as independent vari-
ables to predict the binary dependent variable MMSE score
decline versus no MMSE score decline. As there were 3 dif-
ferent follow-up times (after the sixth ECT, 6 weeks after the
last ECT, and 6 months after the last ECT), 3 binary logistic
regression analyses were computed, each of which com-
paring the initial MMSE score to 1 of the 3 follow-up scores.
Two different sets of samples were analyzed: To avoid too
many missing values in the outcome parameters, missing
values were replaced by the last observed value of the respec-
tive variable (last observation carried forward [LOCF]). We
also analyzed the sample without replacing missing values
(observed cases) to be able to compare these analyses with the
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LOCEF analyses. Statistical significance was set at the P<.05
level. Because of the exploratory nature of the study, no
adjustment for multiple comparisons was performed.

RESULTS

Patient Characteristics and Disposition

Table 1 reports in detail the baseline characteristics of
all patients and of the subgroups NCI, MCI, and demen-
tia as well as the variables’ type of ECT stimulation, type of
anesthesia, preexisting pathology in MRI, type of affective
disorder and dementia, and use of antidementia drugs. All
patients were 65+ years of age, with a mean age of 73+6
years. Twenty-four subjects had cerebral pathologies on MRI
with relevance for a dementia disorder, eg, subcortical white
matter lesions or cerebral atrophy. Only 2 of 13 subjects
without cognitive deficits had pathologies on MRI, and 10
of 12 subjects with dementia had MRI pathologies (P=.001),
which is consistent with diagnoses of dementia.

Cognitive Performance Under ECT

Intergroup differences in cognitive functioning (given as
MMSE score), depressive symptoms (given as HDRS score),
and the rate of MMSE score decline from baseline at each
point of the assessment are presented in Table 2. The 3 groups
did not differ in the initial severity of the affective symptoms
(initial HDRS-21 scores) and in the severity of the symptoms
6 weeks after ECT termination. As expected, NCI subjects
had the best cognitive scores at baseline, whereas subjects
with dementia had the lowest (P=.031). At each assessment
time point, the MMSE scores differed significantly between
the subgroups (P=.003 after the sixth ECT, P<.001 six weeks
after the last ECT, and P=.001 six months after the last ECT),
with NCI subjects always having the highest cognitive scores
and the demented subjects having the lowest. After the sixth
ECT, subjects with dementia most frequently showed a
decline in cognitive functioning (70.0%), and those who
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Table 2. Intergroup Differences of Cognitive Function (given as MMSE score) and Depressive Symptoms (given as HDRS-21 score)

at Each Time Point of Assessment: NCI, MCI, and Dementia

Post Hoc Test (Scheffé), P

NCI, Mean + SD MCI, Dementia, NCI vs NCI vs Dementia
Measure n % (range) Mean +SD (range) Mean +SD (range) P MCI Dementia vs MCI
Initial HDRS-21 score 44 30.1+5.2 (23-37) 27.8+7.1(14-39) 27.6+6.7 (17-36) .554 .620 .651 999
HDRS-21 score 6 wk after 44 8.3+3.5(5-15) 9.2+4.7 (1-18) 8.3+4.0 (4-15) 782 .835 1.000 .850
last ECT
Initial MMSE score 42 955 27.6+1.9(24-30) 23.6+6.3 (5-29) 22.7+4.4 (15-29) .031 .082 .058 905
MMSE score after sixth ECT 41 932 27.4+2.0(23-30) 22.3+5.5(12-28) 22.3+3.3(17-28) .003 .007 .022 994
MMSE score 6 wk after 41 932 29.2+0.8 (28-30) 23.6+4.2 (14-29) 24.1+3.8(17-29) <.001 <.001 .002 948
last ECT
MMSE score 6 mo after 30 682 29.4+0.7 (28-30) 26.5+3.3 (20-30) 26.0+2.6 (22-29) .001 .002 .016 945
last ECT
n/n (%)* n/n (%)* n/n (%)?*
MMSE score decline after 6/13 (46.2) 12/18 (66.7) 7/10 (70.0) .004 .007 .023 1.000
sixth ECT
MMSE score decline 6 wk 2/13 (15.4) 11/16 (68.8) 4/11 (36.4) <.001 <.001 .003 944
after last ECT
MMSE score decline 6 mo 1/8 (12.5) 2/10 (20.0) 2/6 (33.3) .036 .075 .077 943
after last ECT

*Denominator equals sample size available at each measurement point for each subgroup.
Abbreviations: ECT =electroconvulsive therapy, HDRS-21=21-item Hamilton Depression Rating Scale, MCI =mild cognitive impairment,

MMSE =Mini-Mental State Examination, NCI=no cognitive impairment.

were cognitively unimpaired least frequently showed a
decline in cognitive functioning (P=.004). Six weeks after
ECT, MCI subjects more frequently showed (68.8%) a cogni-
tive decline versus baseline (P <.001) than the other patient
groups. Six months after ECT, one-third of subjects with
dementia had a cognitive decline compared to baseline
more frequently than the other 2 groups (P=.036).

The detailed development of the affective and cognitive
symptoms in the 3 patient groups (NCI, MCI, and dementia)
over the course of ECT is reported in Table 3 and Figure 1.
After an initial (nonsignificant) cognitive deterioration in
all 3 patient groups, the NCI group improved significantly
6 weeks (P=.018) and 6 months (P=.027) after the last
ECT (compared to baseline). In the MCI group, cognitive
symptoms improved significantly (P=.036) from baseline
6 months after the ECT course. In the group of patients
with dementia, the mean MMSE scores also improved con-
tinuously over the course of ECT, but this improvement in
score was not significant. Furthermore, demented patients
with antidementia treatment improved in cognition to a
numerically relevant extent (+4.2 points on MMSE) 6 weeks
after ECT termination as compared to their baseline scores,
whereas cognition in demented subjects without antidemen-
tia treatment deteriorated (-1 point); however, both changes
in cognition were not significant (dementia without anti-
dementia treatment P=.264, dementia with antidementia
treatment P=.639).

Affective symptoms remitted almost completely 6 weeks
after termination of ECT, with highly significant reductions
in the HDRS-21 scores (P <.0001), regardless of the patient’s
initial cognitive status.

Prediction of Cognitive Decline Under ECT
According to logistic regression analysis, pre-ECT cogni-
tive deficits were the best predictor of MMSE score decline
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from baseline at the follow-up time point 6 weeks after the
last ECT treatment (P=.007) and with a trend to statistical
significance from baseline to 6 months after the last ECT
(P=.055). The predictive accuracy could not be further
enhanced by adding another predictor.

DISCUSSION

Our data show that ECT does not induce cognitive defi-
cits in geriatric patients, irrespective of preexisting cognitive
impairment (MCI or Alzheimer’s disease). In agreement with
recent literature, all cognitive side effects after the sixth ECT
were reversible and transient, even in dementia subjects. Sec-
ond, geriatric depression was treated effectively, as has been
shown before.*?6-28 Third, the cognitive performance of NCI
depressed elderly patients improved. Preexisting cognitive
deficits were the best clinical predictor of a reversible cogni-
tive decline. An additional observation was that demented
subjects numerically improved cognitively in the short term,
if treated with antidementia drugs, while untreated demented
subjects declined.

We investigated a large and fairly homogeneous clinical
case series with comparable severity of depression between
the groups and with long-term follow-up. They were all
elderly depressed patients with or without a preexisting
cognitive impairment or dementia. The sample included
old (age>65 years) and old-old (age>85 years) patients.
All patients underwent ECT for the first time in their life.
During treatment, they were inpatients in a tertiary specialized
referral center, receiving state-of-the-art gerontopsychiatric
care. Such studies are rare and of strong clinical relevance®
because (1) ECT represents an effective treatment option for
this patient population, although (2) it could confer high
risks of cognitive side effects due to the increased vulnerabil-
ity of the brain, mainly because of coexisting cerebrovascular

J Clin'Psychiatry72:1; January 2011
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and/or neurodegenerative disorder. So
far, no controlled empirical data exist.

The effects of ECT on cognition
in elderly depressed patients are still
discussed controversially. Factors con-
tributing to the variability of results
include the inclusion or exclusion
of patients with preexisting demen-
tia, generally small sample sizes, and
uncontrolled study designs; the lack
of discrimination between electrode
placements; and the use of tests in-
sensitive to subtle cognitive changes.*
However, our data prove that there is
no long-term cognitive decline (time
points 6 weeks and 6 months after ECT)
induced by ECT in either group.

The significant improvement of
cognitive functioning among the
groups of nondemented elderly (cogni-
tively healthy and MCI subjects) needs
further comment: because of the larger
variability of cognitive effects in cogni-
tively impaired subjects (SD for MMSE
mean score in the NCI group, 0.7-1.9;
in the MCI group, 3.3-6.3; in the DEM
group, 2.6-4.4), a larger sample size for
the demented group would be required
to demonstrate statistical significance.
Generally, a larger sample size might
detect further effects of ECT in sub-
jects with cognitive impairment. The
quantitative cognitive improvement in
MCI and dementia was larger than in
the NCI group (MMSE score difference
in NCI, 1.8; in MCI, 2.9; in dementia,
3.3). Potential explanations may be the
positive effects of ECT on the cognitive
symptoms of depression in all groups
(pseudodementia) and in particular in
the groups with preexisting cognitive
impairment.?”1-3°

Because of the limitations of our
study, these results have to be interpret-
ed cautiously. The lack of a randomized
controlled setting including a compar-
ator group is a general limitation that
restricts the interpretation of results to
a comparison to the baseline condition.
The small changes in the MMSE scores
of the NCI depressed subjects may be
partially due to ceiling effects of the
MMSE in unimpaired subjects. With
respect to the small group size, several
practical difficulties limit the recruit-
ment of depressed demented patients
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Figure 1. Time Course of HDRS-21 and MMSE Scores in NCI,
MCI, and Dementia Patients
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for a prospective study, making it difficult to demonstrate
significant changes.*® Furthermore, the degree of cognitive
decline after the sixth ECT compared to baseline is smaller
in NCI subjects than in the other groups (MMSE score dif-
ference in NCI, 0.2; in MCI, 1.3; in dementia, 0.4 points),
but none of these can be regarded as clinically relevant.
A larger proportion of patients with preexisting cognitive
impairment experience a numerical cognitive drop during
and after ECT compared to the patients without preexisting
cognitive impairment, demonstrating a higher vulnerability
of the patients to side effects of ECT, as had been reported
before.’” In summary, in this cohort including subjects aged
65 years and older with and without prediagnosed MCI or
dementia, the cognitive side effects of ECT were transient
and manageable.

Almost all patients in the sample achieved remission or
at least response of the affective symptoms. Electroconvul-
sive therapy proved to be an effective antidepressant therapy
in our cohort. In the literature, the remission rates under
ECT for late-life depression amount to 70%-90% for de-
pressive symptoms and, for depressive symptoms that had
been treatment resistant to pharmacotherapy, 50%-70%.38
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In addition, some ECT studies report even higher response
and remission rates for late-life depression than for depres-
sion in adulthood,*** and ECT has been shown to be more
efficacious than antidepressants in elderly people.®

In our study, the 5 of 12 depressed demented subjects
receiving antidementia drugs during ECT improved in cogni-
tion, whereas the 7 of 12 subjects without antidementia drug
therapy did not, or their cognition even deteriorated. Recent
studies have shown that patients receiving an acetylcholin-
esterase inhibitor (ACHE-I) performed better on delayed
memory and abstract reasoning following ECT and recov-
ered more rapidly in personal memory,***! potentially due to
a functional reversal of reduced brain muscarinic cholinergic
receptors under ECT.*’ The administration of physostigmine
reversed the ECT-induced memory impairment,** and some
case reports have suggested the usefulness of combining
ACHE-I with ECT.***> Antidementia drug treatment may
protect against cognitive side effects in demented subjects
treated with ECT against depression.

In our sample, the best predictor of a reversible cognitive
decline after ECT was whether or not a patient had preex-
isting cognitive impairments. Age-associated comorbidities,
but not age itself, increases the likelihood of ECT side effects
in geriatric depressed subjects.”” Most frequent among those
age-related comorbidities are cerebrovascular brain lesions or
cerebrovascular risk factors,*® which are potentially involved
in the etiology of depression in the elderly.?**

In summary, the results of our investigation confirm that
ECT is an effective treatment in geriatric depressed patients.
In this group with treatment-resistant depression, depres-
sive symptoms remitted partially or completely for the whole
sample and all subgroups. Furthermore, ECT does not induce
long-term cognitive deficits in subjects with and without
preexisting cognitive impairment. So, ECT is safe and well
tolerated in geriatric patients irrespective of preexisting cog-
nitive impairment. This finding has implications for clinical
practice.

Drug names: etomidate (Amidate and others), memantine (Namenda),
rivastigmine (Exelon and others).
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