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ABSTRACT

Background

Depressive disorders are common in old age, with serious health consequences such as increased morbidity, disability, and mortality. The
frailty of elderly people may seriously hamper the efficacy and safety of pharmacotherapy. Therefore, electroconvulsive therapy (ECT) may
be an alternative to treatment with antidepressants.

Objectives

To assess the efficacy and safety of ECT compared to simulated ECT or antidepressants in depressed elderly people.

Search methods

We searched the CCDAN Controlled Trials Register on 21/1/2007, MEDLINE 1966-2006, EMBASE 1980-2006, Biological abstracts 1985-2006,
CINAHL 1982-2006, Lilacs from 1982 onwards, Psyclit 1887-2006, Sigle 1980-2006. Reference lists of relevant papers were scanned. The
Journal of ECT, the International Journal of Geriatric Psychiatry and the American Journal of Geriatric Psychiatry were handsearched.

Selection criteria

Randomised controlled trials of ECT for elderly people (>60 years) with depression, with or without concomitant conditions such as
cerebrovascular disease, dementia (including Alzheimer's type and vascular) and Parkinson's disease were included.

Data collection and analysis

Data were independently extracted by at least two review authors. Weighted mean differences (WMD) between groups were calculated
for continuous data.

Main results

Randomised evidence was sparse. Only four trials were eligible for inclusion, one comparing the efficacy of real ECT versus simulated
ECT, two comparing the efficacy of unilateral versus bilateral ECT and the other comparing the efficacy of ECT once a week with ECT
three times weekly. All trials had major methodological shortcomings; reports were mostly lacking essential information to perform a
quantitative analysis. Although the findings from one study (35 participants) concluded that real ECT was superior to simulated ECT, these
conclusions need to be interpreted cautiously. Only results from one of the trials (29 participants) comparing unilateral versus bilateral
ECT could be analysed, and did not show convincing efficacy of unilateral ECT over bilateral ECT, WMD 6.06 (CI -5.20 to 17.32). Randomised
evidence on the efficacy and safety of ECT in depressed elderly with concomitant dementia, cerebrovascular disorders or Parkinson's
disease was lacking completely. Possible side-effects could not be adequately examined because of the lack of randomised evidence and
methodological shortcomings.
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Authors' conclusions

None of the objectives of this review could be adequately tested because of the lack of firm, randomised evidence. Given the specific
problems in the treatment of depressed elderly, a well designed randomised controlled trial should be conducted in which the efficacy of
ECT is compared to one or more antidepressants.

PLAIN LANGUAGE SUMMARY

Electroconvulsive therapy (ECT) for depression in elderly people

Antidepressant drugs often cause side effects in elderly people, which may limit the effectiveness of treatment for depression. ECT can be
an important alternative to drug treatment for depressed elderly people. This review involved searching the literature for well-conducted
(randomised) studies that compared ECT to both simulated ECT and to antidepressants. The review found only four studies, all of which
had serious problems in their methods. At present, therefore, it is not possible to draw firm conclusions on whether ECT is more effective
than antidepressants,.or on the safety or side effects of ECT in elderly people with depression.
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BACKGROUND

The prevalence of depressive disorders in older people in the
community is around 12.5%. This includes both major and minor
depressive disorders and dysthymic disorder (a chronic form of
depression). The prevalence of major depressive disorder in people
over the age of sixty is estimated to be around two percent
(Beekman 1999). The prevalence of depression in people suffering
from dementia, Parkinson's disease and cerebrovascular accidents
is higher. The burden of depression both to the individual and to
society is huge. Depression in the elderly is accompanied by a high
(cardiovascular) mortality (Frasure-Smith 1993; Penninx 1999) and
has a negative effect on well-being and daily functioning (Ormel
1999).

Depression in late life is thought to differ from depression
in younger subjects in etiology, presentation, treatment and
outcome. Although social, psychological, physical and biological
factors interact, depression in the elderly is only partly explained
by risk factors like physical health, life events, social support
and personality (Beekman 2000). Biological factors may play an
important role in the etiology of late-life depression, and this may
be of particular significance in some subgroups of the depressed
elderly. It is not clear how these factors interact, but hyperactivity
of the hypothalamic-pituitary-adrenocortical (HPA) system and
an increased production of immune-mediated cytokines like
interleukin-6 (IL-6) may be major biological risk factors in the
pathogenesis of depression (Holsboer 1995; Maes 1995; Song
1998). Old age is accompanied by increased activity of the HPA-
system independent of the occurrence of depression (Deuschle
1997). Psychosocial stress factors induce even stronger HPA-system
hyperactivity (Holsboer 1996). The high prevalence of depression
in the elderly may thus be explained by the effect of psychosocial
stress factors on the HPA-system, which finally lead to depression.
Cerebrovasculardisorders also are arisk factor of majorimportance
in the pathogenesis of late life depression (Alexopoulos 1997).
Lacunar and cortical infarcts occur regularly in elderly people
with depression. So-called white matter hyperintensities appear
often on MRI-scans of depressive elderly people (Alexopoulos
1997). These white matter hyperintensities may have a vascular
pathogenesis (Pantoni 1995; Pantoni 1997). Depression in older
people with concomitant cerebrovascular disorders is therefore
sometimes called 'vascular depression' (Alexopoulos 1997).

There are two major forms of biological treatment for late-
life depression: antidepressants and electroconvulsive therapy
(ECT). Various antidepressants are now being marketed, and their
efficacy is the topic of two Cochrane systematic reviews (Mottram
2006; Wilson 2001). It is generally acknowledged that older, frail
depressed patients are particularly prone to the side effects of
antidepressants. Cardio-vascular side effects of antidepressants
occur more often in older than younger patients (Woodhouse
1992). Many of these drugs also have serious anticholinergic side-
effects (Moskowitz 1986), that may seriously affect compliance
with treatment. Although approximately 50-60% of patients are
thought to improve clinically as a consequence of antidepressant
treatment (Schneider 1995), in subgroups of the depressed elderly,
the efficacy of antidepressants may be lower. For example,
white matter hyperintensities and lacunar infarcts on MRI-scan
are thought to markedly affect the outcome of treatment with
antidepressants (Simpson 1997; Simpson 1998).

ECT involves the application of an electric current to the head with
the aim of inducing a controlled tonic clonic convulsion, and is
usually carried out at intervals of days. Although the efficacy of
ECT has been established in a considerable number of studies,
it is still a controversial treatment. The use of ECT is subject
to legal restriction in some parts of the world. Some reports
suggest that ECT is particularly effective in late-life depression (Flint
1998), and that it is effective in therapy-resistant depressive elderly
people with extensive white matter hyperintensities (Coffey 1988).
Currently there is no evidence to suggest that ECT causes any
kind of brain damage, although temporary cognitive impairment
is frequently reported (Devanand 1994; Scott 1995). ECT seems
to be a safe procedure, even in the elderly with cardiovascular
disorders (Rice 1994). ECT is used to treat the depressed elderly
more frequently, and its use is declining less rapidly, than in the
general population (Glen 1999).

ECT may be safer and more effective than antidepressants in the
treatment of late life depression. This greater efficacy may be more
pronounced in subgroups of the depressed elderly who suffer from
co-morbid cerebrovascular disorders, dementia and Parkinson's
disease. A systematic review to summarise all available high quality
evidence on the effectiveness of ECT for depressed elderly peopleis
called for, in order to inform treatment decisions in this population.

OBJECTIVES

To perform a systematic review and meta-analysis on the evidence
for the efficacy of ECT in late life depression, and to assess the
methodological quality and generalisability of the trialsin this area.

The primary objectives of this review were:

To test the hypothesis that modified real ECT has a greater
and/or more rapid antidepressant effect than simulated (sham)
ECT, antidepressant drug treatment or non-pharmacological
interventionsin the early phase (the first six weeks) and longer term
(six months post treatment) treatment of late life depression.

The secondary objectives of this review were:

1. To determine whether ECT produces a differential response in

depressed, elderly patients with concomitant conditions including:
a) evidence of cerebrovascular disorders (cortical and lacunar

infarcts, and white matter hyperintensities)

b) dementia of the Alzheimer's type or vascular dementia

c) Parkinson's disease.

2. To determine the effect of electrode placement (unilateral versus
bilateral forms of ECT) and dosage (both the amount of energy
supplied and the frequency of ECT-application) on the efficacy of
ECT in late life depression

3. To examine the immediate and long-term side effects, and in
particular, the cognitive side effects of ECT in the depressed elderly.

METHODS

Criteria for considering studies for this review
Types of studies

Randomised and non-randomised (observational studies,
retrospective studies and case series) evidence was obtained. The
review and meta-analysis included randomised controlled trials
only. The results of non-randomised studies were not summarised

Electroconvulsive therapy for the depressed elderly (Review)
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in this review, and have been summarised separately in a narrative
review (van der Wurff 2003).

Types of participants

Patients were included in the review if diagnosed as suffering from
major depression by any criteria, including primary depressive
illness with psychotic features. Patients with a primary diagnosis of
schizophrenia, schizoaffective disorders or bipolar disorders were
excluded. The review included depressive patients suffering from
concomitant conditions, including dementia of the Alzheimer's
type, vascular or multi-infarct dementia, Parkinson's disease and
cerebrovascular disorders.

Trials that included subjects under the age of 60 were excluded,
unless data concerning subjects over the age of 60 were analysed
separately.

Types of interventions

The intervention of interest was unilateral or bilateral ECT, that
is, the electrical induction of cerebral seizure activity after the
intravenous induction of a brief general anaesthesia and the
pre-administration of a skeletal muscle relaxant drug. Trials that
evaluated the acute phase treatment of depression were included.
Trials that examined the effectiveness of maintenance ECT were
excluded.

For the primary objectives, trials were included that compared the
application of ECT with:

1. "sham-ECT" or "simulated-ECT"

2. treatment with antidepressants

3. non-pharmacological forms of treatment

4. any other form of placebo treatment.

For the secondary objectives, trials were included that compared
the application of:

1. ECT applied in groups of depressed elderly with or without
concomitant conditions including Parkinson's disease, dementia
of the Alzheimer's type, vascular or multi-infarct dementia and
cerebrovascular disorders

2. unilateral versus bilateral ECT

3. ECT applied at different energy levels

4. ECT applied at different frequencies, for example once or twice
weekly.

Types of outcome measures

The primary outcome measure to assess antidepressant efficacy
was the reduction in symptoms of depressive illness measured as
changes in scores from baseline. It was anticipated that reduction
in symptoms would be measured on:

1. continuous symptom scales like the Hamilton Rating Scale

for Depression (HRDS) (Hamilton 1960), the Montgomery Asberg
Depression Rating Scale (MADRS)(Montgomery 1979), the Clinical
Global Inventory (CGI) which were then analysed as a continuous
variable, or

2. clinical global outcome measures such as "recovered" , "much

improved" or "not improved". For trials in which categorical
outcome data were available, these were summarised as the
number of people who experienced those outcomes in each
comparison group and the total number in each group, and were
then analysed as a dichotomous variable.

Secondary outcome measures to assess efficacy were if possible
determined by:

1. the number of patients in each group who showed significant
clinicalimprovement in the long term (six months post treatment),
either measured as a declinein symptoms on continuous scales like
the HRDS, MADRS, CGlI or dichotomous variables like "recovered",
"much improved" or "not-improved";

2. the number of drop-outs

3. cause-specific and non-specific mortality

4. suicide

5. functional outcomes like quality of life and cognitive functioning.

The main outcome measures for assessing side effects in controlled
trials were:

1. cause specific mortality

2. severe somatic complications like myocardial and cerebral
disorders

3. immediate and long-term cognitive disorders like disorders
in attention, orientation and memory measured on the Mini
Mental State Examination (MMSE) or any other neuropsychological
instruments.

Search methods for identification of studies

The original search was performed in collaboration with John
Geddes and others, who were kind enough to share their search
results with us. The Geddes' group have conducted a review on the
safety and efficacy of ECT for depressive illness, but not specifically
in the elderly. Therefore a two-stage search process was used for
our review.

A. Firstly, we used the search results of Geddes et al. The search
strategy was as follows:

1. An updating search of the Cochrane Controlled Trials
Register and the Cochrane Collaboration Depression Anxiety
and Neurosis Controlled Trials Register was carried out on
12/1/2007 using the search terms Diagnosis Depress or Dysthymi or
"Adjustment Disorder*" or "Mood Disorder*" or "Affective Disorder"
or "Affective Symptoms" and Age Group Aged and Intervention
"Electroconvulsive Therapy" In addition CCDANCTR-References
were searched on 12/1/2007 with Keyword Depress* or Dysthymi*
or "Adjustment Disorder*" or "Mood Disorder*" or "Affective
Disorder*" or "Affective Symptoms" And Free-text Elder or Geriatri
or Senil or Older or "Old Age" or "Late Life" or "Aged, 80-And-Over"
And Free-text Electr or ECT

* 1

2. In addition a number of other electronic databases were
searched using the CCDAN search strategy:

Biological abstracts 1985-2006

CINAHL 1982-2006

EMBASE 1980-2006

Lilacs from 1982 onwards

MEDLINE 1966-2006

PsycLIT 1887-2006

Sigle 1980-2006

2 We searched reference lists of the handbooks on ECT by Abrams
and Fink and the latest APA Guidelines.

3. We handsearched the Journal of ECT/Convulsive Therapy.

More than 3000 references resulted from this process, of which

John Geddes' group selected just under 600 studies initially
satisfying their inclusion criteria. These references were held on
Reference Manager Version 9 and this database was shared with us.

Electroconvulsive therapy for the depressed elderly (Review)
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One of us (FvdW) searched this database for references in which
elderly or aged were used as keywords or appeared in the abstract.

B. Due to the difficulty in locating trials in older people,
additional electronic and hand searches were done by the authors
(FvdW and MS). In this additional searching, the target was to
locate randomised and non-randomised (observational studies,
retrospective studies, case series, case reports) evidence on ECT in
depressed elderly.

1. The CCDAN and CCTR was searched using "electroconvuls
or "electro-convuls*" or "electroshock*" or "electro-shock*" or
"convuls*" or "ECT" and senil* or geriatr* or older or elder* or late-
life or later-life or "late* life" as search terms.

2. The following databases were additionally searched using the
CCDAN Controlled Trials Register search strategy in combination
with search terms on elderly, dementia, cerebrovascular disorders
and Parkinson's disease, case reports, case series, retrospective
studies:

Biological abstracts 1985-2006

Cinahl 1982-2006

EMBase 1980-2006

Lilacs from 1982 onwards

Medline 1966-2006

Psyclit 1887-2006

Sigle 1980-2006

2. We searched reference lists of the chapter on "Electroconvulsive
Therapy in late-life depression" by Harold Sackeimin the handbook
on Clinical Geriatric Psychopharmacology by Carl Salzman
(Salzman 1992) and the chapter Electroconvulsive Therapy in the
handbook on Late-life depression by Roose and Sackeim (Roose
2004).

3. We handsearched the International Journal of Geriatric
Psychiatry and the American Journal of Geriatric Psychiatry.

4. Additional searching of references cited in all included and
excluded trials was carried out to identify any missing studies on
the basis of the title.

5. C.H. Kellner, expert in the field, was asked whether he was aware
of any additional eligible studies.

*1

Through this process, more than 400 citations potentially
fulfilling the inclusion criteria for the review were selected. The
title, abstracts or full copy of these references were assessed
independently by the first two reviewers for inclusion into the
review. Following assessment of the references, 191 references
that included ECT and depression (with or without dementia,
cerebrovascular disorders or Parkinson's disease) in the elderly
remained. Of these 191 references, the abstracts or full copy were
assessed independently by FvdW and MS. An inter-rater agreement
(kappa) of 0.96 was obtained for inclusion into the review.

Data collection and analysis

Selection of studies

The first review author identified the studies. The first two review
authorsindependently assessed the relevance of each trial, blind to
the decisions made by one another. Each trial was assessed against
pre-set criteria. In cases of disagreement, decisions were reached
by consensus through open discussion. Based on the title of the
publication and its abstract, and if necessary the complete article,
irrelevant citations were excluded. Potential studies for inclusion
(randomised and non-randomised) were obtained in hard copy.
Reasons for exclusion or inclusion were recorded. Review authors
were not blinded for authorship of trials, journals and institutions

from which articles came. The four review authors judged the
relevance of the included trials independently. FvdW has a special
interest in the topic of depression in the elderly with concomitant
cerebrovascular disorders or dementia. MS has a special interest in
ECT in late life depression. AB and WH are acknowledged experts
in the field of late-life depression. The latter two review authors
were notinvolved in the search and identification phase. They were
active in the selection process of included trials and in the editorial
phase of the review.

Data collection

Data were extracted from studies using a preset form. Data were
entered into Review Manager software. Where data were missing,
the principal investigator of the study was contacted for more
information.

Methodological qualities of included studies

We assessed the methodological quality of each trial according to
the guidelines in the Cochrane Handbook for Systematic Reviews
of Interventions (Higgins 2005). Concealment of allocation was
the main quality criterion for included studies. The adequacy of
allocation concealment was rated as adequate (A), unclear (B) or
inadequate (C) (for example an open list of random numbers, the
use of alphabet or date of birth) or not used (D). Other major aspects
on which the methodological quality were assessed included the
blinding of participants and assessors; the adequacy of outcome
assessment (intention to treat analysis (ITT)), and the adequacy of
follow-up assessments. Only trials in category A or B were included
in the review.

Data and statistical analysis

We hoped we would be able to find enough studies to be able to
analyse data as described in the Cochrane Handbook. Categorical
data would be transformed into dichotomous outcomes as
described earlier. Relative risks, odds ratios and 95% confidence
intervals would be calculated for the individual studies and pooled
using the fixed effect model of Peto. The random effects method
would then be used as a test for the robustness of the findings from
the fixed effect analysis. We hoped to present data as 'the Number
Needed to Treat" (NNT). In case continuous data were normally
distributed, they would be analysed by calculating the weighted
mean difference or the standardised mean difference depending on
whether the same or different scales had been used for measuring
outcome.

Sensitivity analysis
When possible, we wished to investigate the effect of including or
excluding studies with methodological shortcomings.

Subgroup analysis

We hypothesised that clinical factors, such as the presence of co-
morbid cerebrovascular disorders would influence the outcome of
trials. Therefore, our intention was to perform subgroup analyses
to investigate whether there were differences in response between:

a) depressed elderly people with or without cerebrovascular
disorders (cortical and lacunar infarcts, and white matter
hyperintensities)

b) depressed elderly people with or without dementia of the
Alzheimer's type or vascular dementia

c) depressed elderly people with or without Parkinson's disease.

Assessment of heterogeneity

Electroconvulsive therapy for the depressed elderly (Review)
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If a meta-analysis was possible, the random effects model would
be used to test the robustness of the findings from the fixed effect
analysis. Statistical heterogeneity would be assessed through use
of I-squared test.

Publication bias
It was planned to examine publication bias through the use of
funnel plots.

RESULTS

Description of studies

For substantive descriptions of studies please see "Characteristics
of Included and Excluded Studies" tables.

1. General remarks

Randomised evidence on ECT in elderly people was sparse. In the
original version of the review, we were only able to select three
trials that studied one of the primary or secondary objectives of
this review (Fraser 1980. Kellner 1992, O'Leary 1994). The updating
search identified one new trial for inclusion (Stoppe 2006). Only
one controlled trial was found that investigated one of the primary
objectives of this review, that is, the efficacy of real ECT to
simulated ECT (O'Leary 1994). No controlled trials could be found
that examined any of the other primary objectives of this review,
for example the efficacy of ECT compared to antidepressants.
Three RCTs investigated one of the secondary objectives of the
review, two of which compared the efficacy of unilateral versus
bilateral ECT (Fraser 1980, Stoppe 2006) and the third comparing
the efficacy of ECT once aweek with ECT three times weekly (Kellner
1992). Randomised evidence on the efficacy and safety of ECT
in depressed elderly with concomitant dementia, cerebrovascular
disorders or Parkinson's disease is lacking completely. One RCT
that may meet the inclusion criteria for the review considering long
term treatment (6 months) is awaiting further assessment (Kellner
2006). It reports on maintenance ECT versus pharmacotherapy with
lithium and nortriptyline after a successful course of ECT. To date
no separate analysis has been done in the elderly (> 60 years) in this
study.

Although randomised evidence is sparse and the four included
trials had several methodological problems, we decided to present
the readerwith an overview of the different methodological aspects
of the studies. In one comparison a quantitative analysis on the
data was performed (the effectiveness of unilateral versus bilateral
ECT). In case this quantitative analysis was not possible, the major
results were summarised as reported by the investigators for each
study.

All other identified studies consisted of non-randomised evidence,
including observational studies, retrospective studies, case reports
and case series. As stated earlier, the findings have been
summarised separately in a narrative review (van der Wurff 2003).

2. Excluded studies

We excluded 187 studies. One study was an open trial
without a control group. Thirty-five were prospective, mostly
naturalistic follow-up studies, but without randomisation or
control conditions. Thirty-six were excluded because they were
retrospective studies and fifty-one because they concerned case-
reports. Another 64 studies were excluded, either because they
were reviews or because they did not fulfil our inclusion criteria

(for example they examined the effectiveness of maintenance ECT,
or the effectiveness of ECT on the motor symptoms of Parkinson's
disease without concomitant depressive disorder, or considered
epidemiological aspects of ECT in the elderly).

3. Included studies

For the primary objective, only one RCT meeting our inclusion

criteria was found (O'Leary 1994). Some remarks need to be made
concerning this study. This study was a post-hoc analysis of data
in elderly people who participated in the Nottingham trial on
ECT (Gregory 1985). The Nottingham trial is an RCT in which
the efficacy of ECT (unilateral and bilateral) was compared with
simulated ECT in 69 patients, but not specifically the elderly. The
presentation of the data in the O'Leary study was sparse, mean
scores in the treatment conditions and/or standard deviations for
the different comparisons the investigators performed were not
available. Therefore we were not able to calculate a standardised
mean difference, necessary to perform a quantitative analyses.
We contacted the principal investigator in an attempt to obtain
the relevant data to be able to perform a quantitative analysis.
Because of the post-hoc nature of the report and all the other
methodological limitations, which we will describe, the results
of this study need to be interpreted with caution. But because
of the lack of randomised evidence for the primary objective of
this review, we decided to include this study in the review and
to provide the reader with its major results. There are a large
number of non-randomised studies on the primary and secondary
objectives of our review, which are summarised separately in a
narrative review (van der Wurff 2003)

For the secondary objectives we found three RCTs meeting our
inclusion criteria. Fraser 1980 compared the efficacy of unilateral
versus bilateral ECT. Stoppe 2006 compared fixed high-dose
unilateral ECT versus bilateral ECT for efficacy and effects on
cognition. Kellner 1992 performed a randomised trial on the
dosage of ECT comparing the efficacy of ECT weekly with ECT
three times weekly. In only one of these studies could data be
extracted for inclusion (Fraser 1980). In the study by Stoppe 2006,
continuous data were only presented in graphs, and presentation of
dichotomous data was limited to numbers of participants who were
in remission at the end of the study, excluding partial response or
no response. In addition, there was a marked difference in pre-ECT
MADRS scores between the compared groups of RUL ECT versus BL
ECT. We have attempted to contact the trialists to obtain continuous
data, but have not yet received a response. Data in the study by
Kellner 1992 were sparse. Means and standard deviations were not
reported. We contacted the principal investigator, who informed us
that the necessary information to perform a quantitative analysis
was not available. Again, because of the lack of randomised
evidence, we decided to include these trials in the review, but
our results need to be interpreted with caution because of the
methodological problems that we will describe hereafter.

a. Length of included trials

The Nottingham trial, from which O'Leary 1994 re-analysed the
data, took place between August 1981 and February 1983. The
subgroup analysis of elderly participants was done more than 10
years after the study. In the Nottingham trial participants were
followed for up to 6 months. Fraser 1980 and Kellner 1992 did
not specify the length of the trial and no relevant follow-up took
place. Stoppe 2006 did not specify length of treatment and the time
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frame of measurements, but reports that 28 from the original 39
participants had a follow-up 1 month after the last ECT session.

b. Participants of included trials
All of the studies included participants of 60 years and older. Both
sexes were included.

Inthe Nottingham trial a standardised psychiatric history was taken
and all patients were assessed using the MRC and Feighner criteria
for major depressive illness and the Present State Examination
(PSE). Fraser 1980 operationalised diagnosis according to the
Feighner criteria (Feighner 1972). Kellner 1992 used DSM-IlI criteria
to diagnose depressive illness. Only one of the studies (Stoppe
2006) used a structured clinical interview to establish diagnosis
(Cambridge Examination of for Mental Disorders of the Elderly,
DSM-IV criteria).

The participants in the Nottingham trial were, for the most part,
referred for ECT treatment. Fraser 1980 provided no information
on preliminary treatment of the participants. The participants in
the study by Kellner 1992 were referred for ECT. Stoppe 2006
indicates that patients were especially referred for ECT. More
specific information on earlier treatment with antidepressants
prior to the episode in which the patients participated in the
studies was missing in all the included studies. In addition,
no information was provided on the treatment of participants'
possible earlier depressive episodes. Information on the mean
number of admissions was also lacking in all the studies.

As adequate information on somatic and psychiatric co-morbidity
and history is important in the treatment of depressed elderly
people, the lack of data about physical disease and psychiatric co-
morbidity is a serious limitation. Only Fraser 1980 mention that
"mild or moderate senile dementia did not by itself exclude a
patient from ECT".

c. Setting of included trials
Participants in the studies were inpatients as well as outpatients.

d. Study size of included trials

O'Leary 1994 analysed data on 35 patients aged 60 and over

from the Nottingham trial (Gregory 1985), in which 69 patients
originally participated. Twelve of the elderly participants were
withdrawn from the Nottingham trial before completing the six
study treatments. Three of these non-completers were withdrawn
because they improved before the six study treatments were
finished, eight of them because they failed to improve, and one
because of physical illness. A separate analysis on the completers
and non-completers was performed, but not an intention-to-treat
analysis. Some serious doubt is necessary, therefore, on the value
of the results they describe. In the Nottingham trial, seven elderly
patients completed treatment with simulated ECT, eight patients
completed treatment with unilateral and eight with bilateral ECT.

Fraser 1980 initially included 33 patients. Four of them dropped
out of the study, two of them died, and two left treatment "against
advice". The authors did not include these drop-outs in their
analyses. Kellner 1992 included only 15 patients. It seems that all
of them completed treatment. Stoppe 2006 included 39 patients
for randomisation. No information was provided on the number of
eligible participants before inclusion.

e. Interventions of included trials

In the O'Leary 1994 analysis (based on re-examination of data
on elderly patients in the Nottingham trial) participants were
randomised to receive simulated ECT, unilateral ECT or bilateral
ECT. Treatment was twice weekly. Six study treatments were
given. An Ectron Duopulse Mark IV machine, waveform 1, was
used, delivering energy in units of Joules rather than charge,
which made it impossible to quantify the amount of electrical
stimulation administered. Bilateral treatment was applied using
the bitemporal position and unilateral ECT was administered
using the Lancaster position, applied to the right tempero-parietal
position (Lancaster 1958). Anaesthesia consisted of methohexital
70 mg with suxamethonium bromide 50 mg as a muscle relaxant.
Patients in the simulated group received the whole ECT procedure,
but no shock. Adequacy of seizures was determined by means of
the cuff method but details were not reported. The use of low-dose
benzodiazepines was allowed during the study.

Fraser 1980 randomised participants to receive either unilateral
or bilateral ECT. They used an Elektron Duopuls Mark 4 machine,
delivering 30 to 120 Joules in a unidirectional "chopped" sine
waveform, making it impossible to quantify the amount of
electrical stimulation administered. Patients were anaesthetised
with thiopentone 150-250 mg, and the muscle relaxant was
suxamethonium 25-40 mg, doses depending on body weight. The
electrode placement was according to the method by Stromgren
1973. No information is provided on the adequacy of seizure
induction or the parameters by which this was established. All
psychotropic medication was stopped 24 hours before treatment.
The number of treatments ranged from 4-11, twice weekly.

Kellner 1992 randomised between two treatment groups. Group
1 underwent ECT once a week for 3 weeks. Group 2 underwent
three-times-weekly ECT for 3 weeks. Slow-responders in group 1
were switched to three-times weekly treatment after treatment
3. Slow-responders in group 2 after nine treatments were given
ongoing three-times-weekly ECT until clinically well. Bilateral
electrode placement was used for all participants. A MECTA
SR2 ECT device was used, delivering a brief-pulse, square-wave
stimulus. Anaesthesia consisted of methohexital (1 mg/kg) and
succinylcholine (0.75 mg/kg). Dose titration was not performed.
Stimulus dosing was adjusted to produce a motor seizure >20
s. Motor seizures lasting <15 s were considered missed. Those
patients were re-stimulated at higher-energy settings within
30-60s. No information is provided on the adequacy of seizure
induction and the parameters by which this was established.
Information on the use of psychotropic medication is lacking.

Stoppe 2006 randomised participants to receive either unilateral
or bilateral ECT. They used a SpECTrum 5000Q (Mecta corp). A
maximum charge of 1152 mC could be delivered. Patients were
randomised to BL ECT modified fixed dose (2.5 times age) or RUL
ECT at a modified fixed dose (7 times age formula). Seizures < 25
seconds EEG monitoring were considered as missing. Anaesthesia
and relaxation was provided with etomidate (0.2-0.3 mg/ kg) and
succinylcholine chlorhydrate (0.5 mg/kg).

f. Outcomes

In all studies improvement was measured on internationally

validated instruments like the Hamilton Depression Rating scale
(HRDS or HAM-D) (Hamilton 1960) and the Montgomery Asberg
Depression Rating Scale (MADRS) (Montgomery 1979). These were
all continuous outcome measures. Only the study by Stoppe
2006 used pre-defined criteria for responders or non-responders;
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remission was defined as a drop of >10 points, response as a
reduction of at least 50% on the MADRS scores. In the other studies
no dichotomous data could be generated.

Primary outcomes

Primary outcome measures in the Nottingham trial (O'Leary
1994) were scores on continuous outcome scales, the MADRS and
HRDS. Study patients were assessed after every two treatments
and within two days of the last ECT. Raters were blinded to the
treatment group. No information is provided on how this blinding
was achieved.

In Fraser 1980 scores on the HAM-D were the primary outcome.
Participants were assessed before treatment, within 24 hours of
the fifth treatment and 3 weeks after the last. Fraser 1980 also
made comparisons between patients with 'good' and 'moderate’
outcomes. However, information on this point is so scarce, that the
review authors have serious doubts on the interpretation of these
data. A rater who was blind to the patient's treatment condition
measured the depressive symptoms. No information was provided
on how this blinding was achieved.

Kellner 1992 measured the primary outcome by means of the
HAM-D, the Beck Depression Inventory (BDI), the Clinical Global
Improvement Scale (CGI), and the Brief Psychiatric Rating Scale
(BPRS), all of them being continuous outcome scales. A researcher
who was blind to the patient's treatment rated the depression
scales. No information was provided on how this blinding was
achieved.

Stoppe 2006 measured outcome by the continuous scores of the
MADRS during (4th, 8th, 12th, 16th session), before and after the last
ECT session. In addition, response and remission were compared
dichotomously. No specific information was given on the way in
which blinding of measurements was carried out.

Secondary outcomes

In the Nottingham trial (O'Leary 1994) no information on
cognitive or other side effects was collected. Fraser 1980 examined
cognitive side effects by applying the Wechsler memory scale
before treatment, not less than 24 hours after the fifth treatment
and 3 weeks after the last treatment. The principal investigator
also administered a "simple ad hoc questionnaire" at the
moment the second Hamilton test was applied, intended to score
potential side effects such as headache and nausea. Kellner 1992
examined cognitive side effects by applying the Mini-Mental Status
Examination (MMSE) at baseline, weekly on non-ECT days, and
1 week after the last ECT. Thereby, the Wechsler memory Scale-
Revised (WMS-R) was administered at baseline and 1 week after the
last ECT treatment. Stoppe 2006 examined cognitive side effects
with the MMSE during (4th, 8th, 12th, 16th session) before and
afterthe last ECT session. A neuropsychological battery was applied
before and after the ECT course. All test scores were presented as
continuous data.

None of the studies provided information on any of the other
outcome measures as described in the methodology section of this
review.

Missing outcomes

All trials except Stoppe 2006 presented findings in graphs or
p-values only. Stoppe 2006 described remission based on the
preset criteria of numbers of patients, however, response was

not specified in this way. Standard deviations and/or means were
not provided in all studies. In Fraser 1980 it was also possible
to calculate dichotomous outcome from the data provided in
the report. Because only Stoppe 2006 used pre-defined criteria
for responders or non-responders, it was impossible to obtain or
calculate any dichotomous outcome measures in other studies.

Stoppe 2006 reported cognitive outcome, but only literate
participants (28 out of 39) could participate in this part of the study.
Information on the efficacy and possible side-effects of ECT in the
medium and long term was sparse or lacking completely. In the
Nottingham trial (O'Leary 1994), data on cognitive side-effects were
not collected .

None of the trials provided information on cause-specific and non-
specific morbidity/mortality or suicide rates in the short or longer
term. Data on physical co-morbidity and mortality/suicide rates
were not collected in any of the trials. No trial reported on economic
or functional outcomes

Risk of bias in included studies

See: Characteristics of Included Studies table

Randomisation

No studies achieved a quality rating of "A" for their descriptions
of methods used to randomise. It was not clear exactly how
randomisation had occurred in any of the studies, resulting in all
of them receiving a rating of "B" (methods used unclear). The
information provided in the studies did not rule out the possibility
that bias could have been introduced.

Blinding to interventions and outcomes

No study clearly described their procedures for blinding of
assessors. They all described that assessors were blinded for the
procedure under study, but adequate information to determine this
with certainty was missing.

Follow-up

In the Nottingham trial participants were followed up until six
months after the end of treatment with ECT. O'Leary 1994 mentions
that "at 1, 3 and 6 months after the study there were no significant
differences in the change in HDRS or MADRS score between the
three treatment types". No analysable data were provided on this
point, and the statistical procedures on which these conclusions
were based were not clear. The number of drop-outs was not
reported, neither was it clear how the significant differences had
been calculated. Fraser 1980 and Kellner 1992 make no mention
of follow-up data. No study analysed their data on an intention-
to-treat basis. O'Leary 1994 performed a separate analysis on
completers and non-completers. Stoppe 2006 reports a maximum
follow-up of one month post ECT.

Because of the lack of information on the adequacy of
randomisation, the adequacy of blinding of outcome assessors and
allthe other limitations, interpretation of the results of the included
studies is difficult and necessitates caution.

Effects of interventions

No study addressing the primary objective of this review was
identified. The study by O'Leary 1994 was the only study to examine
one of the primary objectives, but the methodological problems
and insufficient data prohibited a comparison. Only one study
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on one of the secondary objectives was available for inclusion
in a comparison (Fraser 1980). The trial by Kellner 1992 could
not be included in a comparison because the relevant data were
missing and could not be supplied. The trial by Stoppe 2006 was
not included in a comparison, because the relevant continuous
data were not presented, and dichotomous data were limited to
numbers of participants who remitted at the end of the study.
Other well-designed randomised controlled trials evaluating ECT
in the depressed elderly were lacking, especially trials in which
the efficacy of ECT was compared with antidepressants, or trials in
which the efficacy and safety of ECT in subpopulations of depressed
elderly were studied. Therefore it was possible to undertake one
comparison only, on the efficacy of unilateral versus bilateral ECT,
on the basis of the study by Fraser 1980. A comparison in MetaView
could be presented for this outcome (see Comparison 2). We
decided to give an overview of the major findings as reported by
O'Leary 1994, Kellner 1992 and Stoppe 2006, given the fact that
no other randomised evidence was available. We provide these
findings in Comparisons 1 to 3, without being able to present
them in MetaView. Because of the small numbers of studies found,
heterogeneity and sensitivity analyses could not be performed.

Comparison 1: Real ECT versus simulated ECT

One study compared real ECT with simulated ECT (O'Leary 1994).
The authors performed an analysis both on the completers and
non-completers. No intention to treat analysis was performed.
Post hoc analyses of the completers showed that after six study
ECT-treatments the mean MADRS scores of the unilateral and
bilateral groups differed significantly from the simulated group
(p<0.05). Because the investigators had not supplied means and/
or standard deviations, a quantitative analysis could not be made
on this outcome. Atwo-way analysis of variance of treatment group
and number of ECT-treatments showed a significant interaction
between treatment group and number of ECT- treatments (p<0.01).
Again, because means in the treatment and control conditions were
not provided, the analysis we had intended to undertake (change
of baseline scores using a fixed effect model) was not possible.
The authors of this trial performed a separate analysis on the non-
completers. Among the non-completers, there was a significant
improvement in the real treatment group compared to the
simulated group as measured by the mean and percentage changes
in the HRDS and MADRS (p<0.02). In our opinion, interpreting
results on non-completers without performing an intention to treat
analysis necessitates caution.

Comparison 2: Unilateral versus bilateral ECT

Three trials compared unilateral with bilateral ECT (Fraser 1980,
O'Leary 1994, Stoppe 2006). Continuous data were available in the
first two studies only. However, O'Leary 1994 did not provide means
and/or standard deviations, therefore the comparison could not be
included in the quantitative analysis. The analysis was therefore
based only on the data supplied by Fraser 1980. Although the
authors suggested superior efficacy of unilateral ECT over bilateral
ECT, the findings are not wholly convincing with WMDs of 6.06
(Cl -5.20, 17.32) after 5 treatments, and -0.37 (-5.02, 4.28) after 3
weeks of treatment. It should be noted that the sample size was
small (13 receiving unilateral ECT and 16 bilateral ECT). In the study
by Stoppe 2006, the authors reported that 15 out of 17 patients
(88.2%) from the RUL ECT group and 15 out of 22 patients (68%)
of the BL ECT patients were in remission at the end of the study,
a non-significant difference between groups (p=0.25). The number
of participants who partially responded or did not respond were

not reported. In addition, there was a marked difference in pre-ECT
MADRS scores between the two groups.

Stoppe 2006 and Fraser 1980 did not provide standard deviations
on the outcomes for the cognitive side effects. Therefore, these
outcomes could not be included in the quantitative analysis.

Comparison 3: Once weekly ECT versus three-times weekly ECT
Kellner 1992 compared once-weekly ECT with three-times-
weekly ECT. Scores on the HAM-D showed statistically significant
improvement in both groups (p<0.001), with HAM-D scores
significantly lower in the three-times weekly group compared to
the once-weekly ECT-group at week 4 of treatment only (p<0.001).
No statistically significant difference was found between pre-
treatment and post treatment or between groups on cognitive
measures. Information on standard deviations was lacking for both
the outcomes on the HAM-D and cognitive measurements. No
quantitative analysis could be performed because the principal
investigator for the Kellner study has informed us that no additional
information is available.

DISCUSSION

Methodological considerations and limited data

Given the fact that elderly people are particularly prone to the
side effects of antidepressants and that ECT in the elderly may
be a more effective and safer treatment, it is important to have
randomised data available on this specific topic. The lack of well
conducted randomised prospective trials in which the efficacy
and safety of ECT was compared with antidepressants, made it
impossible to test the major hypothesis of this review, namely
that modified ECT has a greater and/or more rapid antidepressant
effect than simulated ECT, antidepressant drug treatment or non-
pharmacological interventions. Evidence on the superiority of real
over simulated ECT in elderly could only be based on one study,
which contained several methodological shortcomings (O'Leary
1994). Ethically, it does not seem justified to employ sham ECT in
further trials because comparative active treatments are available
for depressive disorder in the elderly. Evidence for the superiority of
ECT over antidepressants in depressed elderly patients was simply
lacking. There was no clear evidence to support or refute the use
of ECT for particular subgroups of depressed elderly patients, such
as those with concomitant dementia, cerebrovascular disorders or
Parkinson's disease, because randomised evidence on this topic
is also lacking. Although a large number of studies appeared on
the major topic and subtopics of this review, they mostly consisted
of non-randomised studies. Summarising the results of these non-
randomised studies was not the objective of this review.

Only one study on one of the secondary objectives of this
review (Fraser 1980) generated data that could be included in the
quantitative analyses. The data did not convincingly demonstrate a
superior efficacy of unilateral ECT over bilateral ECT. Because of the
small number of studies on the efficacy and safety of ECT in elderly
people, considerable caution must be taken in generalising these
findings. We hope to be able to obtain continuous data from the
study by Stoppe 2006, for pooling with the continuous data from
the Fraser 1980 study, in the next update of the review.

Generalisability

Randomised evidence on the efficacy and safety of ECT in
depressed elderly people was sparse. Three eligible studies out
of four randomised participants without operationally diagnosed
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disorders. Extensive information on somatic and psychiatric co-
morbidity, as well as information on previous treatments and
depressive episodes, was missing. Therefore, how the participants
resemble those seen in general practice is hard to know.

Limited data

Randomised trials on the efficacy and safety of ECT in depressed
elderly was sparse. The collection and quality of reporting data
was disappointing. In two of the four included trials means and/
or standard deviations were not given, or data were presented
in graphs that made it almost impossible to extract useful
information.

Sensitivity analysis and publication bias

It was not possible to undertake the proposed funnel graph for
publication bias or undertake a sensitivity analysis on subgroups
of depressed elderly people (those with concomitant dementia,
cerebrovascular disorders and Parkinson's disease). The absence
of any controlled studies that attempted to replicate the included
studies was surprising, given the daily use of ECT in such patients.
This leads to the question of whether there might be some bias
against research in this understudied area.

AUTHORS' CONCLUSIONS

Implications for practice

The main conclusions from this review are as follows:

1. Randomised evidence on the efficacy and safety of ECT in
depressed elderly people is sparse, based on trials with a limited
number of participants and with shortcomings in methodology and
in presentation of outcome data. This leads us to conclude that
none of the objectives of this review could be adequately tested.
These findings are noteworthy given the relatively frequent usage
of ECT in elderly people.

2. One trial concluded that real ECT was superior to simulated

ECT. Because of the many methodological problems of this study,
replication of these findings with a larger number of participants
may be justified.

3. The efficacy of unilateral over bilateral ECT or vice versa has not
been convincingly proved.

4. The superiority of three-weekly ECT over ECT once a week has
not been convincingly proved.

5. Randomised evidence on the efficacy and safety of ECT in

subpopulations of depressed elderly patientsis completely lacking.

Implications for research

1. Given the specific problems in the treatment of depressed elderly
people, it is important to conduct a well designed randomised
controlled trial in which the efficacy of ECT is compared to one or
more antidepressants or transcranial magnetic stimulation (TMS).
2. In such trials, it is important to establish the medium and long
term effects of ECT in outcome, morbidity, mortality and economic
values.

3. More studies on the safety and efficacy of ECT compared
to antidepressants in specific subpopulations of depressed
elderly patients (such as those with concomitant dementia or
cerebrovascular disorders) need to be performed.

4, Attention should be paid to the presentation of outcome data in
future trials.
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CHARACTERISTICS OF STUDIES

Characteristics of included studies [ordered by study ID]

Fraser 1980

Methods Allocation: Randomised controlled trial, randomisation procedure not described and allocation con-
cealment unclear;
Duration: not specified,;
patient and outcome assessor blinding seems appropriate;
no follow-up period; Intention-to-treat analysis not mentioned, possible 4 patients dropped-out, au-
thors seem to have used an end-point analysis;

Participants Diagnosis: Depressive illness, based on Feigner criteria;
Age 64 - 86 years;
N =33, 5 participatns dropped-out;
Sex:8M, 25 F;
Inclusion criteria: depression of a least a month duration, dementia was not an exclusion criterium,
other inclusion criteria not specified.

Interventions Unilateral versus bilateral ECT; no information is provided on the adequacy of seizures or the method
by which seizures were induced;
unilateral ECT n=13
bilateral ECT n=16

Outcomes Mood change: Hamilton Rating Scale (HAM-D) and the Nursus' Observation scale for Inpatient evalua-
tion;

Cognitive side-effects:
the Wechsler Memory Scale

Other side-effects by questionnaire

Notes

Risk of bias

Bias Authors' judgement  Support for judgement

Allocation concealment Unclear risk B - Unclear
(selection bias)
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Kellner 1992

Methods

Allocation: Randomised controlled trial, randomisation procedure not described and allocation con-
cealment unclear;

Duration: not described,;

No follow-up period;

Patient blinding: not possible;

Outcome blinding: procedure not described, bias seems possible, cannot be excluded;

Intention to treat analysis not mentioned, none of the participants dropped out of treatment.

Participants

Diagnosis: DSM-III criteria for major depression;

Age 53-87 years;

participants had been referred for ECT treatment, no information is provided on earlier antidepressant
treatment in any of the participants;

N =15;

Sex: 11M and 4F

Interventions

ECT once a week versus three-times-weekly ECT;
bilateral treatment in all participants;
method of seizure induction adequately described

Outcomes Mood change: Hamilton Rating Scale for Depression (HAM-D), the Beck Depression Inventory (BDI), the
Clinical Global Improvement Scale (CGI) and the Brief Psychiatric Rating Scale (BPRS)
Cogpnitive side effects: Mini Mental Status Examination (MMSE) and the Wechsler Memory Scale-Revised
(WMS-R)

Notes

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Unclear risk B - Unclear

O'Leary 1994

Methods

Allocation: Randomised controlled trial,

Duration: not described;

Follow-up period: six month;

Patient blinding adequate;

Outcome blinding: seems adequate;

Intention to treat analysis not mentioned, 12 of the participants dropped out of treatment.

Participants

Diagnosis: DSM-III criteria for major depression;

Age 60 - 85 years;

participants had been referred for ECT treatment, no information is provided on earlier antidepressant
treatment in any of the participants;

N =35;

Sex: not provided

Interventions

Sham ECT, versus unilateral or bilateral ECT; maximum number of study ECT-treatment 6;
method of seizure induction described

Outcomes Mood change: Hamilton Depression Rating Scale (HDRS), Montgomery Asberg Depression Rating Scale
(MADRS)
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O'Leary 1994 (Continued)

Side effects: no information provided.

Notes Reexamination of outcome data from the Nottingham ECT trial from 1985
Risk of bias

Bias Authors' judgement  Support for judgement

Allocation concealment Unclear risk B - Unclear

(selection bias)

Stoppe 2006

Methods Allocation: Randomised controlled trial
Participants Diagnosis:

DSM IV criteria; CAMDEX diagnosis
Interventions Unilateral versus bilateral ECT
Outcomes Mood change: MADRS

Cognition: MMSE neuropsychological battery
Notes
Risk of bias
Bias Authors' judgement  Support for judgement
Allocation concealment Unclear risk B - Unclear

(selection bias)

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion
Alexopoulos 1984 not a randomized controlled trial - retrospective chart review
Alexopoulos 1989 not a randomized controlled trial - review
Allen 1982 not a randomized controlled trial - case report
Allman 1987 not a randomized controlled trial - case report
Andersen 1987 not a randomized controlled trial on depression in Parkinson's disease
Asnis 1977 not a randomized controlled trial - case report
Atre-Vaidya 1988 not a randomized controlled trial - case report
Avery 1976 not a randomized controlled trial, naturalistic study
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Study

Reason for exclusion

Awata 2002

case series

Aziz 2005

no RCT; cost utility study

Babigian 1984

not a randomized controlled trial - epidemiologic follow-up study

Ball 1995

not a randomized controlled trial - retrospective chart review

Balldin 1980

not a randomized controlled trial on depression in Parkinson's disease

Barnes 1997

not a randomized controlled trial - case report on maintenance ECT

Beale 1996

not a randomized controlled trial - case report on maintenance ECT

Benbow 1987

not a randomized controlled trial - retrospective chart review

Benbow 1988

not a randomized controlled trial - letter

Benbow 1989

not a randomized controlled trial - traditional review

Blackburn 1994

not a randomized controlled trial - case report

Bosboom 2006

naturalistic study of cognitive side effects

Bosworth 2002

not a randomized controlled trial

Bracken 1987

not a randomized controlled trial - case report

Brodaty 2000 not a randomized controlled trial, naturalistic study

Brodaty 2001 not a randomized controlled trial, naturalistic study

Burd 1998 not a randomized controlled trial, naturalistic study

Burke 1985 not a randomized controlled trial - retrospective chart review
Burke 1987 not a randomized controlled trial - retrospective chart review
Burke 1988 not a randomized controlled trial - case report

Calloway 1981

not a randomized controlled trial - retrospective chart review

Casey 1994

not a randomized controlled trial - traditional review

Casey 1996

not a randomized controlled trial - retrospective chart review

Cattan 1990

not a randomized controlled trial - retrospective chart review

Chacko 1983 not a randomized controlled trial - case report
Coffey 1987 not a randomized controlled trial - case report
Coffey 1988a not a randomized controlled trial, naturalistic study
Coffey 1988b not a randomized controlled trial - retrospective chart review
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Reason for exclusion

Coffey 1989

not a randomized controlled trial, naturalistic study

Currier 1992

not a randomized controlled trial - retrospective chart review

Cybulska 1997

not a randomized controlled trial - case report

D'Mello 1988

not a randomizedcontrolled trial - case report

Devanand 1994

not a randomized controlled trial - review

Dighe-Deo 1998

not a randomizedcontrolled trial - case report

Dinan

Dinan 1989

no separate analysis of elderly possible

Douyon 1989

not a randomized controlled trial - case report

Drop 1988

not a randomized controlled trial - case report

Dubin 1992

maintenance ECT, not a randomized controlled trial

Duncan 1990

maintenance ECT, not a randomized controlled trial

Dysken 1976

not a randomized controlled trial, case report

Ehrenberg 1955 not a randomized controlled trial, not modified ECT

Erman 1979 not a randomized controlled trial, retrospective chart review
Faber 1991 traditional review on Parkinson's disease and ECT

Fall 1999 not a randomized controlled trial, case report

Figiel 1989 not a randomized controlled trial, naturalistic study

Figiel 1990a not a randomized controlled trial, naturalistic study

Figiel 1990b not a randomized controlled trial, naturalistic study

Figiel 1991 not a randomized controlled trial, case report

Flaherty 1984

not a randomized controlled trial, case report

Flint 1997

not a randomized trial, open study

Frances 1989

not a randomized controlled trial, case report

Frasca 2003

no separate analysis of elderly possible

Fraser 1978 not a randomized controlled trial, case reports
Fu 1999 not a randomised trial on the efficacy of ECT in depressed elderly
Gallinek 1947 Not modified ECT
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Study Reason for exclusion

Gaspar 1982 not a randomized controlled trial, retrospective chart review
Godber 1983 letter

Godber 1987 not a randomized controlled trial, naturalistic study

Gormley 1998

not a randomized controlled trial, retrospective chart review

Gournelis 2006

review article

Greenberg 1992

traditional review

Greenwald 1989

not a randomized controlled trial on the outcome of ECT in depression

Grunhaus 2003 RCT of ECT versus TMS; no separate analysis of elderly possible

Guttmacher 1989 not a randomized controlled trial, case series

Hay 1989 not a randomized controlled trial, retrospecitve chart review

Heshe 1978 mixed unipolar and bipolar group, no separate analysis of unipolar depressive elderly possible
Hickie 1995 not a randomized controlled trial, naturalistic study

Hihn 2006 case series on cognition

Holcomb 1983

not a randomized controlled trial, case report

Hordynska 2003 review article

Hunt 1998 not a randomized controlled trial, case report
Husain 2004 no analysis on elderly possible; RCT on M-ECT
Hussar 1968 not a randomized controlled trial, case report
Huuhka 2003 case series on cardiac arrhytmia and ECT

Huuhka 2004 naturalistic study

Jenike 1983 not a randomized controlled trial, traditional review
Jenike 1989 not a randomized controlled trial, traditional review
Kajala 2004 naturalistic study

Kamat 2003 review article

Karlinsky 1984

not a randomized controlled trial, retrospective chart review

Kellner 2004 single blind study; no separate analysis of elderly possible
Kelly 2000 not a randomized controlled trial, traditional review
Kelsey 1995 not a randomized controlled trial, retrospective chart review
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Study Reason for exclusion
Kramer 1986 not a randomized controlled trial, case report
Kramer 1987 not a randomized controlled trial, retrospective chart review

Krause 1988

not a randomized controlled trial, retrospective chart review

Kroessler 1993

not a randomized controlled trial, retrospective chart review

Krystal 2000

randomized trial on the predictive power of Ictal EEG Indices on respons of unilateral or bilateral
ECT. No outcome measures of depression provided. Therefore, study excluded. No additional infor-

mation obtained.

Kuruvilla 2006

no RCT, patient's view study

Lambourn 1978

allthough randomisation took place, no reliable extraction on data in elderly possible

Lebensohn 1975

not a randomized controlled trial, case report

Lekwauwa 2006

no RCT, hippocampal volume and cognition/ ECT

Levy 1983

not a randomized controlled trial, case report

Liang 1988

not a randomized controlled trial, case report

Liberzon 1991

not a randomized controlled trial, case report

Lipman 1993 not a randomized controlled trial, follow-up study

Little 2004 retrospective study

Loo 1991 not a randomized controlled trial, case report

Lovell 1948 not a randomized controlled trial, traditional review

Magni 1988 not a randomized controlled trial, retrospective chart review
Malcolm 1989 not a randomized controlled trial, letter

Mandel 1980 not a randomized controlled trial, case report

Manly 2000 not a randomized controlled trial, retrospective chart review
Martin 1992 not a randomized controlled trial, case series

Mattingly 1991

not a randomized controlled trial, case report

Meyers 1985

not a randomized controlled trial, retrospective chart review

Mielke 1984

not a randomized controlled trial, retrospective chart review

Morris 1991

not a randomized controlled trial, naturalistic study

Mulsant 1991

not a randomized controlled trial, naturalistic study

Murray 1986

not a randomized controlled trial, retrospective chart review
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Study

Reason for exclusion

Nahshoni 2001

naturalistic study on heart rate variability and ECT

Nelson 1989

not a randomized controlled trial, retrospective chart review

Nelson 1991

not a randomized controlled trial, retrospective chart review

0O' Connor 2001

not a randomized controlled trial on the efficacy of ECT, randomisation on maintenance ECT versus
pharmacotherapy

O'Leary 1996

not a randomized controlled trial, naturalistic study

0'Shea 1987 not a randomized controlled trial, case report
Palmer 1990 not specifically on elderly with a depression
Pande 1990 not a randomized controlled trial, naturalistic study

Petrides 1996

not a randomized controlled trial, case report

Pettinati 1984

not a randomized controlled trial, retrospective chart review

Philibert 1995

not a randomized controlled trial, naturalistic study

Price 1989

not a randomized controlled trial, traditional review

Prudic 1987

no separate analysis of elderly possible

Rabkeru 2003

review article

Rao 2000

not a randomized controlled trial, retrospective chart review

Regestein 1980

not a randomized controlled trial, case report

Reynolds 1987

not a randomized controlled trial, naturalistic study

Rice 1994 not a randomized controlled trial, retrospective chart review
Rosen 1992 not a randomized controlled trial, naturalistic study

Rubin 1993 not a randomized controlled trial, retrospective chart review
Ruxin 1994 not a randomized controlled trial, case reports

Salaris 2000 not a randomized controlled trial, case report

Salzman 1982

not a randomized controlled trial, traditional review

Salzman 2002

review article

Scott 1990 not a randomized controlled trial, letter
Scott 1991 not a randomized controlled trial, letter
Serra 2006 no clear outcome criteria, small numbers
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Study

Reason for exclusion

Simpson 1998

not a randomized controlled trial, naturalistic study

Smith 2000 not a randomized controlled trial, case report

Sommer 1989 not a randomized controlled trial on the efficacy of ECt in depressed elderly
Spear 1997 not a randomized controlled trial, case report

Stack 1988 not a randomized controlled trial, naturalistic study

Stern 1997 not a randomized controlled trial, case report

Stoudemire 1990

not a trial on the efficacy or side effects of ECT in depressed elderly, naturalisitic study

Stoudemire 1991

not a randomized controlled trial, naturalistic study

Stoudemire 1993

not a randomized controlled trial, naturalistic study

Stoudemire 1994

not a randomized controlled trial, naturalistic study

Stoudemire 1995

not a randomized controlled trial, naturalistic study

Strain 1971 not a randomized controlled trial, case report

Suzuki 2006 case study

Swett 1977 not a randomized controlled trial, naturalistic study
Tamam 2003 naturalistic study

Tancer 1987 not a randomized controlled trial, case report

Tew 1999 not a randomized controlled trial, naturalistic study
Tew 2002 age of elderly do not correspond with inclusion criteria

Thienhaus 1990

study of the efficacy of maintenance ECT

Thompson 2001 ¢

no data available

Tomac 1997

not a randomized controlled trial, retrospective chart review

Van Marwijk 1988

not a randomized controlled trial, retrospective chart review

Van Waarde 2001 not a randomized controlled trial, retrospective chart review
Ware 1990 not a randomized controlled trial, case report
Weiner 1982 not a randomized controlled trial, traditional review

Weisberg 1991

not a randomized controlled trial, case report

Wesson 1997

not a randomized controlled trial, naturalistic study

West 1999

not a randomized controlled trial, case report
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Study Reason for exclusion

Wetterling 1998 not a randomized controlled trial, retrospective chart review
Wijeratne 1999 not a randomized controlled trial, case report

Wilkinson 1993 not a randomized controlled trial, naturalistic study
Williams 1997 not a randomized control trial, naturalistic study

Wolff 1954 no modified ECT

Yesavage 1980 not a randomized controlled trial, retrospective chart review
Young 1985 not a randomized controlled trial, case report

Yudofsky 1979 not a randomized controlled trial, case report

Zorumski 1988 not a randomized controlled trial, review

Zubenko 1994 not a randomized controlled trial, naturalistic study

Zwil 1992 not a randomized controlled trial, traditional review

Zwil 1997 not a randomized controlled trial, case report

should be Kajala 2002

Characteristics of ongoing studies [ordered by study ID]

Kellner 2006

Trial name or title CORE 2001

Methods

Participants all ages; large part elderly

Interventions M-ECT versus pharmacotherapy (Li + nortrip)

Outcomes HAM-D

relapse

Starting date

Contact information Kellner CH

Notes awaiting answer on possibilty to analyse data in the elderly
DATA AND ANALYSES
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Comparison 1. unilateral versus bilateral ECT/after 5 treatments

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
1 Hamilton Depression Rating Scale 1 29 Mean Difference (IV, Fixed, 95%  6.06 [-5.20, 17.32]
Cl)

Analysis 1.1. Comparison 1 unilateral versus bilateral ECT/
after 5 treatments, Outcome 1 Hamilton Depression Rating Scale.

Study or subgroup Unilateral ECT Bilateral ECT Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Fixed, 95% Cl Fixed, 95% Cl
Fraser 1980 13 19.7(15.8) 16 13.6(14.9) ——B > 0% 6.06[-5.2,17.32]
Total *** 13 16 —————eeeEE  100% 6.06[-5.2,17.32]

Heterogeneity: Not applicable
Test for overall effect: Z=1.05(P=0.29)

Favours treatment  -10 -5 0 5 10 Favours control

Comparison 2. unilateral versus bilateral ECT/after 3 weeks treatment

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
1 Hamilton Depression Rating Scale 1 29 Mean Difference (IV, Fixed, 95% -0.37 [-5.02, 4.28]
Cl)

Analysis 2.1. Comparison 2 unilateral versus bilateral ECT/after 3
weeks treatment, Outcome 1 Hamilton Depression Rating Scale.

Study or subgroup unilateral ECT Bilateral ECT Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl

Fraser 1980 13 7.4 (5.7) 16 7.8(7.1) —.— 100% -0.37[-5.02,4.28]
Total *** 13 16 -—-¢-» 100% -0.37[-5.02,4.28]

Heterogeneity: Not applicable ‘
Test for overall effect: Z=0.16(P=0.88) ‘

Favours treatment  -10 -5 0 5 10 Favours control

FEEDBACK

Feedback on 'Electroconvulsive therapy for the depressed elderly', 9 December 2014
Summary

Comment 1. The authors write that "approximately 50-60% of patients are thought to improve clinically as a consequence of
antidepressant treatment." This is not correct. The FDA's meta-analysis of 100,000 people found that about 50% of the patients got better
on an antidepressant and 40% on placebo, ie. only a 10% difference (1), and a Cochrane review of treatment of depressed patients in
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primary care reported similar results (2). However, these trials were not effectively blinded, and if atropine is put in the placebo to blind
the trials better, there is no effect, which another Cochrane review has shown (3, 4).

Comment 2. The authors write that, "Currently there is no evidence to suggest that ECT causes any kind of brain damage, although
temporary cognitive impairment is frequently reported" and that "ECT seems to be a safe procedure". This is not the case. ECT is highly
controversial (5), patients report permanent memory problems (6), and there seems to be a death rate of about 1 per 1000 (7).

Comment 3. Only one RCT met the inclusion criteria and that trial was a post-hoc analysis of data in elderly people who participated in the
Nottingham trial. It would be of interest to readers to know what the Nottingham trial showed.

Comment 4. The authors write that, "The original search was performed in collaboration with John Geddes and others, who were kind
enough to share their search results with us. The Geddes group have conducted a review on the safety and efficacy of ECT for depressive
illness, but not specifically in the elderly." There is no reference to Geddes' review, and | have been unable to find it on PubMed. | also think
other readers than me would be interested in knowing what this review found.

I agree with the conflict of interest statement below:

| certify that | have no affiliations with or involvement in any organization or entity with a financial interest in the subject matter of my
feedback.
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Reply

Dear colleague

Thank you for your comments on the Cochrane review ‘Electroconvulsive therapy for the depressed elderly’ originally dating from 2003,
with a minor update in 2009. We are aware that the review is outdated now and that a review on this topic is needed, given the wealth
of new research in this area in the last period. Indeed we plan to start an update of this review this year, with the help of the improved
Cochrane methods today.

Considering your comments:

1. Indeed a wealth of trials in primary care arrangements in depressed people, also in the elderly, concludes that the effect of
pharmacotherapy is restricted and sometimes hardly better than placebo. The main problem here is the depression diagnosis that has
been seriously flawed by our classification system. | think the reference you comment is indeed not applicable to the ECT population.
Elderly patients who receive ECT are in a large majority hospitalised during at least the index episode of their mood disorder (1, 2, 3) and
not in any way comparable to the participants in the studies you mention.

2. Safety of the procedure during ECT is has to be considered in the light of the life threatening effects of the severe mood disorder of the
majority of patients who receive ECT like suicidality, decreased intake of fluids and food, agitation etc. Serious depression in the elderly,
often with psychomotor symptoms, psychotic and melancholic features, is a life threatening condition. Considering the memory problems,
you are right that this problem has not been solved, for a large part because studying cognitive impairment in ECT is methodologically
very complicated. Nevertheless a lot of effort has been spent recently to study more in detail important domains of cognition in depressed
patients. It will be part of the update of this review. To date, still the majority of patients treated with ECT have no lasting effect on cognition
after six months (4, 5). The stigma on ECT as a treatment modality makes it (still) controversial; opinions in this respect differ also. This
aspect will not be part of our review.
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3. You mention an important issue when studying ECT. Ideally a ‘double blinded sham condition’ should be performed to fulfil RCT
conditions. This was only feasible in an era when there was serious doubt on the efficacy alone of the treatment as shown in the Nottingham
trial. Indeed a post-hoc analysis of older people is the only data available in this respect. | am pretty sure it will stay that way, because a
controlled RCT with sham ECT in seriously depressed older people is unlikely to be accepted by respected ethical committee.

4. The protocol by Geddes and colleagues was withdrawn from The Cochrane Library; the review was then published in the Lancet in March
2003 (6). Our review was first published on the Cochrane Library in April of the same year. Because at that time Cochrane reviews were
published quarterly, no reference to the Lancet paper could be included as our review would have already been marked for publication.
We will address this in the upcoming review update by starting a completely new search.

Max L Stek
Professor in old age Psychiatry
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