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Abstract

Objective: Electroconvulsive therapy (ECT) is an effective treatment for severe depressive
symptoms, yet more research is needed to examine predictors of treatment response, and factors
associated with response in patients not initially improving with treatment. This study reports
factors associated with time to response (early vs late) to ECT in a real-world setting.

Methods: This was a retrospective, single-center cohort study of patients endorsing moderate to
severe depressive symptoms using the Quick Inventory of Depressive Symptomatology (QIDS;
QIDS>10). Response was defined as 50% or greater decrease in QIDS score from baseline.

We used logistic regression to predict response at treatment #5 (early response) as well as

after treatment #5 (late response) and followed patients through ECT discontinuation or through
treatment #20.

Results: Of the 1699 patients included in this study, 555 patients (32.7%) responded to ECT
treatment at treatment #5 and 397 (23.4%) responded after treatment #5. Among patients who
did not respond by treatment #5, those who switched to brief pulse width ECT from ultrabrief
pulse ECT had increased odds of response after treatment #5 compared to patients only receiving
ultrabrief pulse (aOR = 1.55, 95% ClI: 1.16 — 2.07). Additionally, patients with less improvement
in QIDS from baseline to treatment #5 had decreased odds of response after treatment #5 (aOR =
0.97, 95% CI = 0.97-0.98).

Conclusion: Among depressed patients treated with ECT, response occurred in 56.0% of
patients by treatment #20. Patient receiving ultrabrief pulse ECT at baseline and who did not
respond by treatment #5 had greater odds of subsequent response if switched to brief pulse ECT
than if continued with ultrabrief pulse.
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Introduction:

Electroconvulsive therapy (ECT) is an effective treatment for severe depressive symptoms,
with reported remission rates ranging from 50-70% (Bahji et al., 2019; Dierckx et al.,
2012). Given the cost and potential side effects of ECT, an improved understanding of
predictors of ECT response would help guide referral for ECT treatment. Multiple prior
studies have explored factors associated with response to ECT, with factors including older
age, presence of psychotic symptoms, and increased severity of depression being associated
with improved response (de Vreede et al., 2005; Medda et al., 2014; Spaans et al., 2016;
Szegedi et al., 2009; Yao et al., 2019). These studies, however, have had limited sample
size, and meta-analyses have been challenged by the heterogeneity of study design including
variations in the definition of remission/response as well as the specific predictors included
in the analysis (van Diermen et al., 2018). Additionally, many studies focus on predictors of
short-term response to ECT over a few treatments, without examining predictors that predict
response over a greater number of treatments (de Vreede et al., 2005; Nordenskjold et al.,
2012).

ECT administration can involve multiple different electrode placements (unilateral,
bitemporal, bifrontal) and electrical pulse widths (ultrabrief pulse or brief pulse), which

may vary in efficacy and tolerability. While many prospective research studies specify these
ECT parameters a priori (de Vreede et al., 2005; Medda et al., 2014; Spaans et al., 2016),

in clinical practice there is greater heterogeneity in ECT parameter utilization, and clinicians
may make changes to a patient’s ECT regimen over the course of a treatment series. Despite
this common practice, the effects of changes in ECT parameters during a treatment course
has been little explored, and there have not been prospective trials comparing changes in
ECT parameters among patients who do not initially respond to treatment. For these reasons,
more research is needed to examine predictors of both early and late response to ECT, as
well as to examine the role of changing ECT parameters within larger, real-world cohorts.

Aims of the Study

Methods:

This study sought to identify demographic or clinical factors that predicted a patient’s
response to ECT treatment in a large, single site cohort. We also sought to identify factors
that were associated with a more rapid response to ECT, and factors associated with
response over a longer series of treatments among patients who do not initially respond
to treatment.

ECT Treatment:

This retrospective cohort study included patients receiving ECT at a single freestanding
psychiatric hospital between May 2011 and March 2020. Patients received ECT using
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a Mecta Sepctrum 5000Q (Tualatin, OR), and their individualized seizure threshold was
determined at first treatment (Luccarelli et al., 2020b, 2021b). By default, treatments

were given 3 times weekly; modifications to both dosing and electrode placement were
determined by the clinical judgement of the treating psychiatrist. Methohexital was

the default anesthetic, and succinylcholine muscle relaxant was used for all patients.
Demographic data is from patient self-report; diagnosis was extracted from the patient’s
clinical record at the time of their first treatment. The cohort was limited to patients with
major depressive disorder (MDD) or bipolar disorder (BPAD). Prior work has described
additional cohort data and description of treatment methodologies (Hart et al., 2022;
Luccarelli et al., 2021a, 2021c). Since some patients received multiple courses of ECT over
the study period, only the index treatment series was included in this analysis. To ensure that
assessments captured a single treatment series, patients were excluded from analysis if their
5th treatment within a series was more than 30 days from their initial treatment, if their 10th
treatment was more than 60 days from their initial treatment, or if their 15th treatment was
more than 150 days from their initial treatment.

Outcome Measure:

The primary symptom scale used in this study was the Quick Inventory of Depressive
Symptomatology — Self Report 16 item scale (QIDS)(Rush et al., 2003). The QIDS was
administered as part of routine clinical care prior to the first treatment and after treatment
#5, #10, #15, and #20. Due to variability in clinical care, a QIDS conducted within one
treatment of each primary timepoint was included as data for the major timepoints; for
example, a QIDS conducted after treatments #4—6 were included as data for treatment #5.
The distribution of assessment timepoints included in each primary time point is presented
in Supplemental Table 1. To focus our analyses on the effect of ECT on depressive
symptoms, our cohort was limited to patients experiencing moderate to severe symptoms
of depression at baseline (QIDS >10). A QIDS score of 6-10 indicates mild depression,
11-15 indicates moderate severity, 16-20 indicates severe depression symptomatology, and
>=21 indicates very severe depressive symptoms (Rush et al., 2003).Treatment response
was defined as a decrease in QIDS composite score of greater than or equal to 50%

from baseline. Patients who responded to ECT by treatment #5 were classified as early
responders, while those who responded at a subsequent time point were classified as late
responders. Remission was defined as QIDS < 6. Patients were excluded from analysis if
they did not provide a baseline QIDS, or if they lacked any QIDS follow-up data. Individuals
were followed until drop out from ECT treatment or until treatment #20.

Statistical Analysis:

Our first aim was to identify baseline factors that predicted response at treatment #5.
Therefore, we constructed a logistic regression model including baseline demographic data
(age, sex, diagnosis), baseline treatment location (inpatient vs. outpatient) and baseline
QIDS score. We also included two variables to capture baseline ECT parameters: 1) pulse
width, stratified into brief pulse (pulse width >0.37 ms) and ultrabrief pulse (pulse width
0.3 or 0.37 ms), and 2) electrode placement, stratified as unilateral or bilateral (defined as
bitemporal or bifrontal).

Acta Psychiatr Scand. Author manuscript; available in PMC 2024 April 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Hart et al.

Results:

Page 4

Our second aim was to identify factors associated response after treatment #5, or late
response to ECT. Therefore, we limited the cohort to those not responding at treatment

#5 and repeated the logistic regression including the same demographic variables (baseline
age, sex, diagnosis) and treatment location at treatment #5. To capture change in symptom
severity and ECT parameters during treatment, we included percent change in QIDS score
from baseline to treatment #5, as well as 2 variables to capture ECT parameters. ECT
parameters were summarized into the following variables: 1) pulse width, stratified into
patients that only received ultrabrief pulse, patients that started with ultrabrief pulse and
switched to brief pulse during their treatment series, or patients only receiving brief pulse; 2)
receipt of bilateral ECT at any point in the study period. Since patients progressed through
treatment series over different time courses, we performed a sensitivity analysis by repeating
the logistic regression assessing for response after treatment #5 and adding time to endpoint
(either response or final treatment) to the analysis as a covariate.

To assess for factors associated with dropout between assessment points, we constructed
logistic regression models to predict if a patient would still be receiving treatment at
treatment #10, treatment #15, and treatment #20. Each model included demographic data
(age, sex, and diagnosis) as well as treatment location (inpatient or outpatient) at the prior
assessment timepoint, percent change in QIDS score from baseline to the prior treatment
timepoint, and ECT parameters at the prior timepoint. ECT parameters were pulse width
(stratified to ultrabrief pulse or brief pulse), and laterality (unilateral vs bilateral electrode
placement). Patients that met criteria for response at a prior treatment timepoint were not
included in the analyses.

This study was reviewed by the Mass General Brigham Institutional Review Board and
approved with a waiver of informed consent. All analyses were completed in R (version
4.1.0).

1699 patients met inclusion criteria by having baseline QIDS >10 and at least one follow-up
QIDS measurement. Of these, 555 patients (32.7%) responded to ECT treatment at treatment
#5 (early responders) and 397 (23.4%) responded after treatment #5 (late responders;
treatment #10 (N = 242), treatment #15 (N = 109), and treatment #20 (N = 46)); that is,

952 (56.0%) of the 1699 patients who began treatment achieved QIDS defined response at
or before treatment #20 (Supplemental Figure 1). 38.6% (214/555) of patients responding at
treatment #5 achieved remission of depressive symptoms (QIDS<6) and 35.0% (139/397) of
patients responding after treatment #5 achieved remission.

The remaining 747 patients (44.0% of the original cohort) were classified as non-responders
as they did not meet QIDS response criteria at any time point. Table 1 shows baseline
demographics for the entire cohort, and for the overall responder and non-responder
subgroups. Patients were mostly white (91.8%) and female (59.6%). Clinical diagnosis was
MDD in 78.8% of patients and BPAD in 21.3%. Most patients received ultrabrief pulse,
unilateral ECT at baseline (ultrabrief pulse: 94.1%, unilateral: 97.2%). The distribution of
pulse widths at each treatment timepoint is presented in Supplemental Figure 2). Looking
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across all treatment timepoints 30.0% of bilateral ECT treatments were bifrontal electrode
placement and 70.0% were bitemporal.

The 555 early responders had an average percent decrease in their overall QIDS score of
65.4% (SD = 11.7) from baseline to treatment #5. The 1,144 non-responders at treatment
#5 had an average percent decrease in their overall QIDS score from baseline of 20.1%
(SD = 19.0). Supplemental Table 2 shows the baseline demographics stratified by response
at treatment #5. Figure 1 shows the composite QIDS score at baseline and treatment #5
separated by response status at treatment #5. In a logistic model of the outcome of response
VS. non-response at treatment #5, older age at baseline was associated with increased odds
of response (aOR = 1.01, 95% ClI: 1.00 — 1.01), while outpatient treatment at baseline was
associated with decreased odds of response (aOR = 0.49, 95% CI: 0.39 — 0.62; Table 2).
Patient sex, clinical diagnosis, baseline QIDS, and ECT parameters were not significantly
associated with response at treatment #5. Results were similar in an analysis limited to
patients with assessment only at the primary treatment timepoint (treatment #5; data not
shown).

Following treatment #5, an additional 397 patients responded to ECT and were classified

as late responders. This represents 23.4% of overall patients, or 44.7% of the 889 non-
responders at treatment #5 who continue in ECT through at least treatment #10. Figure 2
shows the composite QIDS score at treatment #5-#20 among patients not meeting criteria
for response at treatment #5 stratified by response after treatment #5. Late responders had a
mean percent decrease in QIDS from baseline of 64.7% (SD = 11.3) at the time of treatment
response, while never-responders had a mean percent change in QIDS of 20.4% (SD = 20.2)
at the time of last treatment. At treatment #20, 172 patients continued in ECT treatment who
did not meet response criteria based on QIDS score.

To explore factors more generally associated with later response to ECT, we performed a
logistic regression on the binary outcome of response beyond treatment #5 vs. no observed
response, with age, sex, diagnosis, location of treatment #5 (inpatient vs. outpatient), percent
change in QIDS from baseline to treatment #5, as well as 2 variables summarizing changes
in ECT parameters. Among 1144 patients not responding by treatment #5, 545 (47.6%)
patients had a change in their ECT parameters from those used at baseline. Patients who
started with ultrabrief pulse treatments and were switched to brief pulse ECT during their
treatment had increased odds of response as compared to patients only receiving ultrabrief
pulse (aOR = 1.55, 95% CI: 1.16 — 2.07). Patients receiving bilateral ECT at any point
during the treatment period had decreased odds of response as compared to patients never
receiving bilateral ECT treatment (aOR = 0.60, 95% CI: 0.42 — 0.85). Additionally, patients
with less improvement in QIDS from baseline to treatment #5 had decreased odds of
response after treatment #5 (aOR = 0.97, 95% CI = 0.97-0.98) and older patients had
significantly increased odds of response (aOR = 1.01, 95% CI: 1.00 — 1.02). Patient sex,
diagnosis, and treatment location at treatment #5 were not significantly associated with
response after treatment #5 (Table 3). Results were similar in an analysis limited to patients
with assessment only at the primary treatment timepoints (treatment #10, #15 and #20; data
not shown).
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A sensitivity analysis including days to treatment endpoint (either response or last treatment)
as a covariate, yielded quantitatively similar results (Supplemental Table 3). Days to
treatment endpoint was not significantly associated with response after treatment #5.
Supplemental Table 4 shows the ECT parameters at each treatment point stratified by overall
response to treatment.

Late responders had, on average, a 25.6% decrease in QIDS from baseline to treatment

#5 (SD = 16.4), and never-responders had an average decrease in QIDS from baseline to
treatment #5 of 17.3% (SD = 19.7). Among 196 patients with no improvement in QIDS
from baseline to treatment #5 (defined as a QIDS score at treatment #5 that was equal to or
greater than the QIDS score at baseline) 20.0% (39/196) eventually responded to treatment.

Since treatment location (inpatient vs outpatient) was significantly associated with response
at treatment #5, we performed a sensitivity analysis to assess predictors of response among
patients that never received inpatient care (n = 489). Within this cohort, treatment with
ultrabrief pulse at baseline was associated with decreased odds of response at treatment

#5 as compared to those receiving brief pulse ECT at baseline (aOR = 0.34, 95% CI:

0.14 - 0.84). After further limiting to patients not responding by treatment #5 (N = 378),
switching from ultrabrief to brief pulse ECT was associated with increased odds of response
after treatment #5 (aOR = 1.84, 95% CI: 1.09 — 3.11) and treatment with bilateral ECT

at any point during the treatment series was associated with decreased odds of response
(aOR 0.36, 95% CI: 0.19 — 0.66). Patients receiving bilateral ECT treatment at any point

in the treatment series had a smaller percent change in QIDS from baseline to treatment #5
(mean = -11.5, SD = 19.1) as compared to patients never receiving bilateral ECT treatment
(mean = -19.9, SD = 18.7). Patients with less improvement in QIDS score from baseline to
treatment #5 had decreased odds of response after treatment #5 (aOR = 0.97, 95% CI: 0.96 —
0.98). These findings are consistent with our primary model. Treatment with only brief pulse
ECT was associated with increased odds of response as compared to patients only receiving
ultrabrief pulse ECT (aOR = 5.15, 95% ClI: 1.54 — 18.26). There was not a significant effect
of age on response after treatment #5. These findings differ from our primary model. Results
are presented in supplemental Table 5 and 6.

To explore factors associated with discontinuation of ECT treatment, we performed logistic
regressions on the outcome of continuing in ECT treatment through treatment #10, #15,
and #20. Patients receiving outpatient treatment at treatment #10 were more likely to reach
treatment #15 (aOR 1.84, 95% Cl: 1.35 - 2.51 and (aOR 1.01, 95% CI: 1.00 - 1.02,
respectively). There were no covariates that significantly predicted which patients would
continue receiving ECT at treatment #5 or treatment #20 (Supplemental Table 7).

Discussion:

In a large, single-center cohort of routine clinical care, covering 1699 patients with moderate
to severe depressive symptoms receiving ECT treatment, 32.7% met criteria for early ECT
response by having a 50% or greater reduction in QIDS score by treatment #5. An additional
397 (23.4% of the original cohort) met criteria for late response by responding to treatment
between treatments #10 and #20, for an overall response rate of 56.0% across treatment
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time points. Of the 1699 patients who began treatment, 575 discontinued treatment prior to
QIDS defined response or treatment #20 for a dropout rate of 33.8%. Consistent with prior
results, the majority of ECT response occurred during the earliest phase of treatment. The
two largest prospective trials of ECT, the CORE and PRIDE trials, both indicate that the
mean number of treatments required to reach remission of depression is 7.3 (Kellner et al.,
20063, 2016), and that close to 90% of patients that will reach remission from ECT do so
by their 9™ treatment (Kellner et al., 2010, 2006b). The treatment of those patients who do
not initially respond to ECT remains a key therapeutic dilemma, and this study adds to the
evidence based for continuing ECT treatment in select individuals who do not show an early
response.

In this cohort, older age was associated with increased response to ECT which is consistent
with prior literature (Nordenskjoéld et al., 2012; O’Connor et al., 2001; van Diermen et

al., 2018) and the more frequent use of ECT in old age depression (Luccarelli et al.,

2020a). The magnitude of this effect was, however, small. Our results also suggest that
outpatients were less likely to respond to ECT at treatment #5 as compared to inpatients,
which is consistent with prior findings (Nordenskjold et al., 2012). This may be reflective
of the other therapeutic interventions available to inpatients such as increased frequency

of psychotherapy, medication changes, general therapeutic milieu, etc. Baseline depression
severity, as measured by the QIDS, was not associated with treatment response. This is
consistent with data from the Prolonging Remission in Depressed Elderly prospective trial,
in which baseline depression severity was not associated with response rate, but discordant
with results from a 2018 meta-analysis finding a small but significant association between
increased depression severity and higher odds of response (but not remission)(Kellner et al.,
2016; van Diermen et al., 2018). Overall, these baseline demographic and symptoms severity
predictors explained only a small minority of the variance in response at treatment #5, and
so further research is needed into other predictors of short-term response to ECT.

The second aim of this study was to identify factors, including treatment parameter changes,
that were associated with late response to ECT. Among the 889 patients not meeting criteria
for response at treatment #5 that continued to receive treatment at treatment #10, a total of
397 went on to achieve response at a later point, for an overall response rate of 56.0% of

the starting 1699 patients. Notably, however, 255 non-responders at treatment #5 dropped
out of treatment prior to treatment #10 (15.0% of the original cohort) and an additional 320
(18.8%) dropped out prior to treatment #20.

Patients with greater improvement at treatment #5 were more likely to eventually meet
criteria for response. This is consistent with prior work (Husain et al., 2004; Kho et

al., 2004; Pinna et al., 2018). Notably, however, minimal response by treatment #5 was

not a marker of futility of further ECT, as even among those patients who showed no
reduction in depressive symptoms by treatment #5, 20% eventually met criteria for response.
Additionally, duration of treatment (time from baseline treatment to either response or

final treatment) was not significantly associated with response. That is, patients that are
followed for longer periods of time are not more likely to respond to ECT. This suggests that
improvement within this cohort is not simply being driven by mean reversion over time.
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In our sample, over 90% of patients received unilateral, ultrabrief pulse ECT at baseline.
Over the course of the treatment, the most common changes in ECT parameters within this
cohort was from unilateral, ultrabrief pulse to unilateral, brief pulse. Our analyses suggest
that changing from ultrabrief pulse ECT to brief pulse ECT was associated with increased
odds of late response to ECT among patients not showing response by treatment #5 as
compared to patients continuing to receive ultrabrief pulse ECT. Prior work has suggested
that brief pulse ECT is associated with higher rates of remission and faster response as
compared to ultrabrief pulse ECT, but may be associated with greater cognitive side effects
(Bahji et al., 2019; Tor et al., 2015). This suggests that patients not responding to ultrabrief
pulse ECT by the 5t treatment may benefit from a change to brief pulse ECT. However,
additional prospective studies are needed to replicate this finding.

Our results also showed that bilateral ECT treatment at any point during the treatment series
was associated with decreased odds of response. This is not consistent with prior work,
which found similar rates of initial response between patients receiving unilateral ECT and
bitemporal ECT(Semkovska et al., 2016). Unilateral electrode placement is often preferred
for initial treatment as it has been shown to have less of an adverse effect on cognition and
memory (Kellner et al., 2010). However, bitemporal electrode placement may have a more
rapid reduction in symptoms as compared to unilateral electrode placement(Kellner et al.,
2010). In our cohort, patients receiving bilateral ECT treatment at any point in the treatment
series had a smaller percent change in QIDS from baseline to treatment #5 as compared

to patients never receiving bilateral ECT treatment. While our dataset does not include
information on clinical decision making, this may suggest that our finding that bilateral
ECT treatment was associated with decreased odds of response is due to confounding by
indication, or in other words, sicker patients that are not responding to unilateral treatment
are transitioned to bilateral ECT, despite the increased risk of side effects. We chose to
combine bitemporal and bifrontal electrode placement because of the overall low rates

of bilateral electrode placement, especially at the beginning of treatment (Supplemental
Table 4). Future work, including prospective trials, is needed to better identify subsets of
patients that respond to different ECT treatment parameters and to better elucidate criteria
for changing ECT treatment parameters.

In this study, we chose to use response (50% or greater reduction in symptoms from
baseline) as opposed to remission (complete resolution of depressive symptoms) as our
primary outcome since prior work has demonstrated high rates of residual depressive
symptoms after treatment (Fava, 2020). We found that 38.6% of patients responding at
treatment #5 achieved remission of depressive symptoms and 35.0% of patients responding
after treatment #5 achieved remission. This shows that there are similar rates of remission
among early and late responders and suggests that there are high rates of residual symptoms
even among patients with a significant clinical response to ECT. The rate of response in this
study is lower than the rate of response found in prior randomized trials of ECT(Bahji et
al., 2019). As our results draw from real-world clinical practice, as opposed to prospective
clinical trials, further research is required to assess the generalizability of findings, and the
actual response rate derived in real-world clinical practice in diverse settings, especially
since these data are drawn from a tertiary referral center. Additional research is needed
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to better understand the frequency the residual symptoms after ECT treatment, and to
determine which symptom domains have the highest rates of residual symptoms.

These data are drawn from an existing clinical cohort and represent the administration of
ECT in a real world, clinical setting. However, all the standard limitations of observational
data apply as well as those of longitudinal analysis with imperfect follow up. For example,
these data rely on clinical diagnoses extracted from the medical record instead of diagnoses
from a structured clinical interview and these data do not contain the reason for ECT
treatment or other psychiatric symptomatology (e.g., depression, depression with psychotic
features, mania, psychosis, etc.) nor does it include information on length of current
depressive episode. We have attempted to address this limitation by limiting our analyses
to patients with moderate to severe depression at baseline. It is also important to note that
these data do not contain information on clinical rationale for changes in ECT parameters
and include a heterogenous sequence of parameter changes. While this is reflective of real-
world administration of ECT, in which there is little clinical trials evidence to guide dose
escalation or changes in parameters following initial non-response, this variance makes it
more challenging to interpret the effect of changes in ECT parameters and dosing regimens
on outcomes. Additionally, the majority of patients in this sample began with ultrabrief pulse
width and right unilateral electrode placement, and so these results provide less data on
patients who begin with bilateral or brief pulse stimuli, which may be preferred at baseline
for patients with the most severe illness. Moreover, we are unable to assess the effects of
baseline medications, medication changes, or psychotherapeutic changes which may have
co-occurred with ECT treatment.

Another limitation is the timing of symptom severity assessments, as patients may exit
treatment between assessment timepoints. We are unable to assess symptom severity or
reason for dropout in these patients, and so some patients who went on to achieve

response and discontinued treatment between the assessment points may be erroneously
classified as non-responders. However, while outpatients at treatment #10 were more likely
to treatment #15, change in QIDS score did not significantly predict dropout at any of

the timepoints. Furthermore, there were no significant predictors of patients continuing
treatment at treatment #20. Patients continued to achieve response at treatment #20, and
prior work has indicated that among patients who remain in prolonged maintenance ECT
there is ongoing clinical improvement through 50-100 treatments (Luccarelli et al., 2020c),
and so we are unable to assess how many patients may have achieved response if followed
through later time points. While the QIDS 16 self-report has not been specifically validated
in ECT treatment, prior work has shown that patient self-reported scores and clinician
reported scores(Bernstein et al., 2007; Rush et al., 2006).

It is important to note that the patients in this cohort are predominantly white and

received care at a private psychiatric hospital. While this is consistent with norms on

ECT administration across the United States, we must consider how this affects the
generalizability of these results as well recognize disparities in the availability of ECT (Case
et al., 2012; Luccarelli et al., 2020a).
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Conclusion:

Among 1699 patients with moderate to severe depressive symptoms receiving ECT
treatment, 56.0% responded to ECT treatment with 32.7% of patients meeting criteria for
response by treatment #5. Older age and treatment while inpatient were associated with
increased odds of response to ECT. Among those not responding by treatment #5, a greater
decrease in depressive symptoms at treatment #5 was associated with increased the odds
of response after treatment #5. Patients who started with ultrabrief pulse treatments and
were switched to brief pulse ECT during their treatment had increased odds of response as
compared to patients only receiving ultrabrief pulse treatments.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Significant Outcomes:

. Among individuals treated with ECT, 32.7% responded by treatment #5 (early
response), and 23.4% responded after treatment #5 (late response)

. Among non-responders by treatment #5, a switch to brief pulse from
ultrabrief pulse ECT had increased odds of response after treatment #5 (aOR
=1.55, 95% ClI: 1.16 — 2.07)
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Limitations:

. Although the sample size is large, all data is derived from a single study
center from retrospective chart review

. Effects of concomitant medication changes cannot be assessed

. Patients excluded if unable to complete self-reported outcome measures,
which may exclude the most ill patients
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Figure 1:
Composite QIDS score stratified by response at Treatment #5
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Figure 2:

Composite QIDS score stratified by response after Treatment #5

Note: Data is limited to patients not meeting criteria for response at treatment #5. The
overall group includes all patients not responding at treatment #5, irrespective of response
after treatment 5. Late Response is defined at any timepoint after Treatment #5
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Table 1:

Baseline demographic data stratified by overall response to ECT treatment
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Never-Responders | Responders Overall
(N, %) (N, %) (N, %)
N 747 952 1699
Age (mean (SD)), years 43.36 (15.68) 46.11 (16.20) | 44.9 (16.03)
Sex (Female) 448 (59.97) 565 (59.35) | 1013 (59.62)
Race
White 683 (91.43) 876 (92.02) | 1559 (91.76)
American Indian / Alaskan Native 4 (0.54) 12 (1.26) 16 (0.94)
Asian 20 (2.68) 30 (3.15) 50 (2.94)
Black 13 (1.74) 17 (1.79) 30 (1.77)
Native Hawaiian / Pacific Islander 0 (0.00) 0 (0.00) 0 (0.00)
Other / Unknown 4 (0.54) 12 (1.26) 16 (0.94)
Ethnicity
Latino/Latina 12 (1.61) 21 (2.21) 33 (1.94)
Missing 370 (49.53) 498 (52.31) | 868 (51.09)
Employment in past 30 aays
Full-time 114 (15.26) 115 (12.08) | 229 (13.48)
Part-time 52 (6.96) 56 (5.88) 108 (6.36)
None 449 (60.11) 578 (60.71) | 1027 (60.45)
Student (yes) 109 (14.59) 112 (11.76) | 221 (13.01)
On disability (yes) 228 (30.52) 252 (26.47) | 480 (28.25)
Education
8th Grade or Less 2(0.27) 3(0.32) 5(0.29)
Some high school 28 (3.75) 22 (2.31) 50 (2.94)
High school graduate/GED 87 (11.65) 92 (9.66) 179 (10.54)
Some college 218 (29.18) 267 (28.05) 485 (28.55)
4-year college graduate 179 (23.96) 256 (26.89) 435 (25.60)
Post-college education 226 (30.25) 304 (31.93) 530 (31.19)
Subjective Physical Health
Very poor 12 (1.61) 13 (1.37) 25 (1.47)
Poor 114 (15.26) 120 (12.61) | 234 (13.77)
Good 419 (56.09) 538 (56.51) | 957 (56.33)
Very Good 157 (21.02) 219 (23.00) | 376 (22.13)
Excellent 38 (5.09) 56 (5.88) 94 (5.53)
Ever been homeless (yes) 59 (7.90) 60 (6.30) 119 (7.00)
Initial Treatment Locatfon
Inpatient 457 (61.18) 671 (70.48) | 1128 (66.39)
Outpatient 280 (37.48) 274 (28.78) | 554 (32.61)
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Never-Responders | Responders Overall
(N, %) (N, %) (N, %)
Clinical Diagnosis
Major depressive disorder 593 (79.38) 745 (78.26) 1338 (78.75)
Bipolar affective disorder 154 (20.62) 207 (21.74) | 361 (21.25)
ECT electrode placement (baseline)
Unilateral 726 (97.19) 926 (97.27) | 1652 (97.23)
Bitemporal/Bifrontal 21 (2.81) 26 (2.73) 47 (2.77)
ECT pulse width (baseline)
Brief pulse (0.5-2 ms) 37 (4.95) 63 (6.62) 100 (5.89)
Ultrabrief pulse (<0.5 ms) 710 (95.05) 889 (93.38) | 1599 (94.11)
Baseline QIDS Score (Mean (SD)) 18.2 (3.83) 18.3 (3.72) 18.3 (3.77)
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Table 2:

Logistic regression to predict response at treatment #5

OR | 95% Confidence Interval

Age 101 1.00 1.01
Sex: Male 0.98 0.79 1.21
Diagnosis
BFPAD 1.03 0.79 1.32
MDD Ref. - -

Treatment Location (baseline)

Outpatient treatment 0.49 0.39 0.62
Inpatient treatment Ref. - -
Baseline QIDS Score (baseline) 0.97 0.95 1.00

Pulse Width

Ultrabrief 0.73 0.43 1.23

Brief Ref. - -

Electrode Placement (baseline)

Unilateral 1.46 0.69 3.18

Bilateral (bitemporal or bifrontal) | Ref. - -
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Table 3:

Logistic regression of factors associated with response after treatment #5

OR | 95% Confidence I nterval

Age 1.01 1.00 1.02
Sex: Male 1.04 0.80 1.34
Diagnosis
BPAD 1.04 0.76 1.41
MDD Ref. - -

Treatment Location

Outpatient treatment (treatment #5) 1.00 0.77 1.29
Inpatient treatment (treatment #5) Ref. - -
Percent Change in QIDS (baseline to treatment #5) 0.97 0.97 0.98

Laterality
Bitemporal/bifrontal ECT during treatment series | 0.60 0.42 0.85
Unilateral ECT Ref. - -
Pulse Width
Ultrabrief pulse changed to brief pulse 1.55 1.16 2.07
Only brief pulse 1.73 0.89 3.32
Only ultrabrief pulse Ref. - -

Note: MDD = major depressive disorder, BPAD = bipolar affective disorder; Data is limited to patients not meeting criteria for response at
treatment #5. Late response is defined as response at any timepoint after treatment #5. Ref. indicates reference level for categorical variables.
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