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Randomized Controlled Trial
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Objectives: This study aimed to compare the long-term effects of mainte-
nance electroconvulsive therapy (M-ECT) with medication and medication
only in patients with depression.

Methods: A randomized controlled trial of 1 year of M-ECT with medi-
cation or medication only investigated relapse/recurrence among 56 pa-
tients in remission after electroconvulsive therapy (ECT) for depression
was conducted. The results of the first year are published already and
showed a significant advantage of M-ECT with medication.

The current study was a long-term follow-up. When the randomized

treatment allocation ended, medication was continued in both groups but
M-ECT was terminated. Patients were followed for up to 10 years via
Swedish national registers until the study endpoint of a new psychiatric di-
agnosis as an inpatient, suicide, suspected suicide, or death of another
cause. Time to relapse was compared between the M-ECT with medication
group and the medication-only group using Kaplan-Meier estimates.
Results: The median follow-up time was 6.5 years for the M-ECT and
medication group and 3.1 years for the medication-only group. One year
after randomization 22 patients remained in the M-ECT and medication
group, and 14 patients remained in the medication-only group. Relapse pat-
terns between the treatment groups after the completion of M-ECT seemed
to be similar according to visual inspection.
Conclusions: This long-term follow-up study suggests that most of the
benefit achieved during the treatment period with M-ECT is maintained
over several years, but the small sample size, with accompanying large sta-
tistical imprecision, makes the results uncertain. More long-term studies of
M-ECT are required.
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lectroconvulsive therapy (ECT) is an effective treatment for de-

pression. However, just like for patients treated by other
means, symptoms often return within 6 months, even in patients
who achieve remission.' ™ Medication and additional ECT are ef-
fective in preventing relapse.’ Additional ECT treatment during
the subsequent 6 months to prevent the return of symptoms (ie, re-
lapse) is sometimes referred to as continuation ECT. The term
maintenance ECT (M-ECT) is sometimes used to refer to ECT
that is prolonged more than 6 months after the index treatment
ended and recurrence describes symptoms that return more than
6 months after the index depression. Herein, we use the terms
M-ECT and relapse, thus not distinguishing between (1) if symp-
toms return before or after 6 months as well as (2) continuation
ECT and M-ECT.

The short-term effects of M-ECT in combination with med-
ication is documented in 5 randomized controlled trials (RCTs)
summarized in a meta-analysis.® The data show that M-ECT in
combination with medication is more effective than medication
only during the treatment period of 6 months to 1 year, with 34 re-
lapses in 147 patients (23%) as compared with 48 relapses in 139
patients (34%) (relative risk, 0.65; 95% confidence interval,
0.45-0.93; P =0.02).°

However, the long-term effect of M-ECT is currently uncer-
tain. One RCT with 33 patients that compared patients who re-
ceived nortriptyline alongside M-ECT with patients who received
nortriptyline only over 2 years revealed that patients who received
M-ECT with nortriptyline were less likely to relapse than those
who received nortriptyline only.” In addition, observational stud-
ies have shown associations between reduced relapse risks and
costs in patients treated with M-ECT with medication as compared
with those with only medication.®® Nevertheless, it is uncertain
how long the benefits persist after completed treatment. Observa-
tional studies have indicated high relapse risks after completing
M-ECT treatment.'® Similarly, experiences from the COVID-19
pandemic, when M-ECT was suddenly stopped, indicated that
the relapse risk after the treatment is high.!!™'> Therefore, the
long-term effects after M-ECT remain uncertain.

To evaluate the long-term effects, we extended the follow-up time
of our RCT. The original RCT" consisted of 56 patients (28 women
and 28 men) who had been successfully treated with ECT, defined as
at least “much improved”” on the Clinical Global Impression Scale and
a maximum of 15 points on the Montgomery-Asberg Depression Rat-
ing Scale (MADRS) after index-ECT. The ECT was administered for
unipolar or bipolar depression in 1 of 4 Swedish hospitals between
January 8, 2008, and March 22, 2012.

Patients were randomized to receive either M-ECT every
week for 6 weeks and, thereafter, once every other week for
46 weeks alongside medication for the whole year or medication
only. The randomization at the end of index ECT was the start of
the follow-up period. Antidepressant medication with venlafaxine
was considered the first choice and lithium augmentation was of-
fered. Patients were followed from randomization until relapse,
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death, or the end of the study. Relapse was defined as readmission
to hospital with a psychiatric diagnosis based on the Swedish version
of the International Statistical Classification of Diseases and Re-
lated Health Problems 10th Revision (ICDI10-SE), suicide,
suspected suicide, or a score of 20 or higher on the MADRS.

Of the patients randomized to M-ECT and medication, 2 re-
fused treatment and 7 discontinued M-ECT before the end of
treatment. However, all 9 patients were included in the intention-
to-treat analysis. Patients had a mean age of 57 years, mean
MADRS score was 34.0 before index ECT, and mean MADRS
score was 4.3 at randomization. After 1 year of randomized treat-
ment, 61% of the patients in the pharmacotherapy arm versus 32%
of the patients in the M-ECT plus pharmacotherapy arm relapsed
(P =0.036). Cognitive function and memory measures were sta-
ble for patients without relapse in both groups. The original study
was registered at www.clinicaltrials.gov with the registration num-
ber NCT00627887.

The study received ethical approval from the regional ethics
review board and the current extension by the Swedish Ethical Re-
view Authority.

This extension of the study aimed to investigate whether the
difference in time to relapse between patients with depression who
received M-ECTwith medication and those who received medica-
tion only remains 9 to 10 years after completion of M-ECT.

METHODS

Study Design and Data Collection

After the first year of randomized treatment, M-ECT was
stopped and patients were treated according to treatment as usual.
In this study, patients were followed up via Swedish national reg-
isters to identify relapses and deaths. Individual Swedish personal
identity numbers were used to identify patients from the following
registers:

1)The Swedish National Quality Register for ECT holds infor-
mation on ECT treatment series. We used the start date of the
treatment series and whether it was an M-ECT series. In 2019,
the coverage was 92.9% of all ECT administered in Sweden.'?
2)The Swedish National Patient Register contains the following
information on inpatient episodes: date of admission, date of re-
lease, and diagnosis using the /CDI10-SE. Diagnoses recorded
in the registry have a positive Predictive value of 85% to 95%
depending on the diagnosis.'®"”

3)The Swedish Cause of Death Register contains the main
cause of death, the contributing cause of death, and the date
of death for individuals who died in Sweden and Swedish citi-
zens who died abroad.'®

4)The Swedish Prescribed Drug Register contains records of all
prescribed medications in Sweden and includes type, date of
collection, and amount collected.®

Using these registers, we did the following:

1)Identified whether the main or contributing cause of death
was coded as X60-X84 or Y10-Y34 according to the
ICD10-SE,"” which denoted that the cause of death was consid-
ered suicide or suspected suicide.

2)Calculated the time at risk from randomization until the first
occurrence of death, admission to hospital for a psychiatric dis-
order (initial letter coded as F in the /CD10-SE), new ECT, and
the end of the study (December 31, 2018).

3)ldentified the type of outcome at the end of the follow-up pe-
riod: relapse (readmission, suicide, suspected suicide, or new
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ECT) or censorship (death of another cause or the end of
the study).

4)lIdentified psychiatric medication according to the Anatomical
Therapeutic Chemical Classification: System Codes (ATC) as
follows: selective serotonin reuptake inhibitors: ATC = NO6AB;
serotonin-norepinephrine reuptake inhibitors: ATC = N06AX16
or NO6AX21; mirtazapine: ATC = NO6AX11, tricyclic antide-
pressants: ATC = NO6AA04, NO6AA09, or NO6AA10; other
antidepressants: ATC = NO6A and not listed above; any antide-
pressant: ATC = NO6A; Lithium: ATC = NO5SAN, antipsy-
chotics: ATC = NO5A but not NOSAN; and Benzodiazepines:
ATC = NO5BA. Data were collected for each patient from ran-
domization until relapse, censorship, or 10 years after the start
of the study, whichever came first.

Statistical Analysis

Descriptive statistics of the initial patient properties as well as
medication after the end of the randomized treatment regime (ie,
the first year) until relapse or end of the study by treatment alloca-
tion were calculated. Differences between treatment allocation
groups were analyzed using ¢ tests and X tests.

The outcome of the study was time to relapse, with relapse
defined as suicide, suspected suicide, readmission, or new ECT.
Statistical analyses involved 2 models to separate the overall effect
from the postrandomization treatment: (1) from 1 year after ran-
domization to relapse, death, or the end of the follow-up period
(for those who did not relapse during the first year) and (2) from
randomization to the end of the follow-up period.

Group differences were analyzed using Kaplan-Meier esti-
mates, and log-rank tests were visualized using survival plots.

Analyses were performed using R 4.1.1 (R Core Team, R
Foundation for Statistical Computing, Vienna, Austria).

RESULTS

Results From Randomization

The follow-up time was up to 10.9 years, depending on the
inclusion date of the patients. The median follow-up time until
an event or end of study was 6.5 years for the ECT and medication
group and 3.1 years for the medication-only group. Between the
end of the first year and relapse or death, none of the patients re-
ceived further M-ECT. Medication therapy during the first and
second years of the study is described in Supplementary Table 1
(http://links.lww.com/JECT/A201) and thereafter in Supplemen-
tary Table 2 (http://links.Iww.com/JECT/A202). In the first year
after randomization, 25 patients (89.3%) in each treatment group
used some form of antidepressant medication. During the first year
after randomization, 8 patients (28.5%) in each treatment group
were treated with antipsychotics, 16 patients (57.1%) in each treat-
ment group were treated with lithium, and benzodiazepines were
used to treat by 6 patients (10.7%) in the M-ECT and medication
group and 3 patients (21.4%) in the medication-only group (Sup-
plementary Table 1, http:/links.lww.com/JECT/A201).

Of'the 56 patients originally randomized, the outcome of cen-
sorship due to nonsuicidal death occurred in 1 patient in each
group; the outcome of a new inpatient episode occurred in 17 pa-
tients in the M-ECT with medication group and 17 in the
medication-only group; 1 patient in the M-ECT and medication
group and 1 patient in the medication-only group were followed
up until a new ECT series, and 1 patient in the medication group
died by suspected suicide. The remaining 17 patients were
followed up until the end of the follow-up period. Visual inspec-
tion of the survival curve of the whole follow-up period from
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Long-Term Effect of M-ECT in Patients

randomization suggested that the relapses tended to occur earlier
in the medication-only group (Fig. 1), but the difference between
the treatment groups was not statistically significant (P = 0.310).

Results After the End of Randomized Treatment

One year after randomization 22 patients remained in the
M-ECT and medication group, and 14 patients remained in the
medication-only group. The medication treatment was similar be-
tween the treatment groups during follow-up (Supplementary Ta-
ble 2, http://links.lww.com/JECT/A202). After the first year, 12 of
22 patients (54.5%) in the M-ECT and medication group and 6
(42.9%) of 14 patients in the medication-only group relapsed be-
fore the end of the follow-up period, without significant differ-
ences in relapse rates (P = 0.62). Visual inspection of the survival
curves suggested that the relapse patterns between the treatment
groups were similar after the first year.

DISCUSSION

This extension of a randomized trial of M ECT with medica-
tion as compared with medication only in patients successfully
treated with ECT for depression reports that there is no statistically
significant difference in relapse rate between the treatment arms
after the completion of M-ECT. Visual inspection of the survival
curves for the whole study period indicates that the M-ECT and
medication group seem to have a better outcome; however, this
difference does not reach statistical significance, which is likely
because of low statistical power. In the first year during which

the randomized treatment was administered, patients receiving
M-ECT with medication are less likely to relapse than those
treated with medication only, as previously reported.'*

Data from 5 RCTs show that M-ECT with medication are more
efficient at preventing relapse than only medication during the treat-
ment period.® However, there is limited evidence of how patients
who receive M-ECT and medication compare with those who receive
medication only after the completion of M-ECT. Observational stud-
ies report high relapse risk after the completion of M-ECT.'%!*> How-
ever, it might be different to stop M-ECT abruptly because of a pan-
demic than to stop in a planned fashion after a long course of M-ECT.
The results of our study, albeit in a small sample size, suggest that pa-
tients who complete M-ECT treatment have a similar risk of relapse
after the M-ECT than those who did not undergo M-ECT and thus
that most of the benefit that is achieved during the treatment period
is maintained. More studies with long follow-ups are required to as-
certain the long-term effects of M-ECT.

LIMITATIONS

The small sample size, with accompanying large statistical
imprecision, makes the results uncertain. After the first year of
follow-up, treatment was not determined by a study protocol. Pa-
tients received treatment according to clinical practice, and
follow-up was based on data obtained from registers. Although
the registers have high coverage, there may be missing data. In ad-
dition, diagnoses and treatment regimens are not systematized in
the same way as during the first year of the study. Moreover, the
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FIGURE 1. Time to relapse. Relapse was defined as readmission, suicide, or ECT. The top graph spans the first year, and the middle graph spans
the rest of the follow-up period for patients who did not relapse during the first year. The bottom graph shows the complete follow-up

period for all patients.
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design only captured relapsing patients who were treated with
ECT, were admitted, or committed suicide. Furthermore, patients
who do not respond to index-ECT or have certain comorbid disor-
ders, such as substance abuse and schizophrenia, were not eligible
for inclusion in the study; therefore, the results may not generalize
to such patients.

CONCLUSIONS

The results of this long-term follow-up study of an RCT of
patients with depression treated with ECT and subsequently ran-
domized to receive either M-ECT with medication or medication
only is consistent with the combined evidence that M-ECT with
medication is more effective for relapse than medication only. It
seems that most of the benefit achieved during the treatment pe-
riod is maintained over several years, but the small sample size,
with accompanying large statistical imprecision, makes the results
uncertain. More long-term studies of M-ECT are required.
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