1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
J Affect Disord. Author manuscript; available in PMC 2021 September 01.

-, HHS Public Access
«

Published in final edited form as:
J Affect Disord. 2020 September 01; 274: 1134-1141. doi:10.1016/j.jad.2020.05.039.

Electroconvulsive Therapy (ECT) for Moderate-Severity Major
Depression among the Elderly: Data from the PRIDE Study

Seren D. @stergaard, MD PhD12, Maria S. Speed, PhD12:3, Charles H. Kellner, MD#>,
Martina Mueller, PhDS, Shawn M. McClintock, PhD, MSCS’-8, Mustafa M. Husain, MD’,
Georgios Petrides, MD?10, William V. McCall, MD11, Sarah H. Lisanby, MD12 CORE/PRIDE
workgroup

1Department of Affective Disorders, Aarhus University Hospital, Aarhus, Denmark

2Department of Clinical Medicine, Aarhus University, Aarhus, Denmark

3Bioinformatics Research Centre, Aarhus University, Aarhus, Denmark

4lcahn School of Medicine at Mount Sinai, New York, NY, USA

SNew York Community Hospital, Brooklyn, NY, USA

6Medical University of South Carolina, Charleston, SC, USA

"Department of Psychiatry, University of Texas Southwestern Medical Center, Dallas, TX, USA

8Department of Psychiatry and Behavioral Sciences, Duke University School of Medicine,
Durham, NC, USA

°The Zucker Hillside Hospital, Northwell Health System, Glen Oaks, NY, USA
10Hofstra Northwell School of Medicine, Hempstead, NY, USA

11Department of Psychiatry and Health Behavior, Medical College of Georgia, Augusta University,
GA, USA

12National Institute of Mental Health, Bethesda, MD, USA

Abstract

Background: Electroconvulsive therapy (ECT) is usually reserved for treatment of severe major
depressive disorder (MDD), but may be equally effective in the treatment of moderate-severity
MDD. This possibility, however, has only been studied to a very limited extent. We therefore
investigated the efficacy of ECT after stratifying patients into severe MDD and moderate-severity
MDD.
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Methods: We used data from the Prolonging Remission in Depressed Elderly (PRIDE) study, in
which 240 patients (=60 years) with MDD were treated with right unilateral ultrabrief pulse ECT,
combined with venlafaxine. We used the six-item core depression subscale (HAM-Dg) of the
Hamilton Depression Rating Scale to define depression severity. Participants with baseline total
scores =12 on the HAM-Dg were considered to have severe MDD, while those with HAM-Dg total
scores <11 were considered to have moderate-severity MDD.

Results: Among the participants with severe MDD and moderate-severity MDD, the mean
change in the HAM-Dg total score from baseline to endpoint was —8.2 (95% confidence interval
(95%Cl) = -7.5; -9.0, paired t-test: p<0.001) and —5.9 (95%CI = -5.1; —6.6, paired t-test:
p<0.001), respectively. A total of 63% of those with severe MDD and 75% of those with
moderate-severity MDD achieved remission (HAM-Dg total score <4) (Pearson’s 2-sample chi-
squared test of difference between groups: p=0.27).

Limitations: The PRIDE study was not designed to address this research question.

Conclusions: ECT combined with venlafaxine appears to be an effective treatment for
moderate-severity MDD. It may be appropriate to expand the indications for ECT to include
patients with moderate-severity MDD.

Introduction

Electroconvulsive therapy (ECT) has remained a mainstay in the treatment for severe major
depressive disorder (MDD), largely due to the efficacy and the speed with which it induces
response and remission (Kellner, et al, 2010). ECT has been reserved, almost exclusively, for
the most seriously ill psychiatric patients, including those who have not adequately
responded to multiple prior pharmacotherapy trials (Kellner, et al, 2012) or psychotic MDD
(Leadholm, et al, 2013). Ongoing refinement of the procedure, most notably resulting in the
decrease in cognitive side-effects (Kolshus, et al, 2017), has led to the question of whether
ECT could be considered as a treatment for patients with less severe MDD (Beale and
Kellner, 2000).

The question of the appropriateness of ECT for less severe depressive illness comes from
both practitioners and patients (Beale and Kellner, 2000), some of whom might opt for ECT
over sequential antidepressant trials, were it available to them (Ross, et al, 2018). The
transition of ECT from an exclusively inpatient procedure to include treatment of
outpatients, also facilitates this possibility (Fink and Kellner, 1996). Given the recent FDA
order in which the only two indications for ECT, that was re-classified from Class 11 (high
risk) to Class 11 (moderate risk), are severe major depression and catatonia (Food and Drug
Administration, HHS, 2018) addressing the question regarding ECT for less severe
depression seems particularly pertinent.

Severity of depressive illness has been investigated as a predictor for ECT response and
remission. The data on this issue are mixed, as some studies found that increased baseline
severity of depressive symptoms predicts better response (van Diermen, et al, 2018a; van
Diermen, et al, 2018b), while others found no association or inconclusive results (Haq,
2015). We are, however, aware of only few studies studies that have specifically investigated
whether patients with moderate levels of baseline depression severity also do well with ECT
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(Brus, et al, 2017; Nordenskjold, et al, 2012). Here, we sought to provide information on this
issue by using data from phase 1 of the Prolonging Remission in Depressed Elderly
(PRIDE) study (Kellner, et al, 2016) in which all patients received ECT. We divided this
cohort of patients into those with severe depression and those with moderate-severity
depression and compared their response to ECT. Our hypothesis was that the patients with
moderate levels of severity would benefit as much from ECT as those with severe MDD.

The data for this analysis stems from phase 1 of the PRIDE study, which evaluated the
efficacy of right unilateral ultrabrief pulse ECT combined with venlafaxine for the treatment
of MDD among the elderly (Kellner, et al, 2016). The PRIDE study has been described in
detail elsewhere (Kellner, et al, 2016) — and is briefly summarized below.

In order to be eligible for the PRIDE study, patients had to i) be referred for inpatient or
outpatient ECT, ii) be at least 60 years old, iii) have a diagnosis of MDD according to the
DSM-1V (American Psychiatric Association, 1994), and iv) have a score of at least 21 on the
24-item Hamilton Depression Rating Scale (HAM-D»4). Exclusion criteria included
diagnoses of schizophrenia, schizoaffective disorder, bipolar disorder, dementia, intellectual
disability, substance abuse/dependence (past six months); an active neurological or medical
condition that could affect treatment response or cognition; contraindications to venlafaxine
or lithium; and failure to respond (within the current episode) to an adequate trial of
venlafaxine plus lithium or to ECT (Kellner, et al, 2016).

The authors assert that all procedures contributing to this work comply with the ethical
standards of the relevant national and institutional committees on human experimentation
and with the Helsinki Declaration of 1975, as revised in 2008. All procedures involving
human subjects/patients were approved by the institutional review boards of the participating
study sites (Kellner, et al, 2016). All patients provided written informed consent.

Psychotropic medications were withheld for one week prior to ECT, with the exception of
lorazepam, up to 3 mg, to treat anxiety, if needed (Kellner, et al, 2016).

Venlafaxine was initiated (open label) 1-5 days prior to ECT or up to 2 days after the first
ECT treatment. The initial dosage was 37.5 mg/day, which was increased by 37.5 mg every
3 days (or as tolerated), with an eventual target dose of 225 mg (Kellner, et al, 2016).

ECT procedure

ECT procedures were standardized across study sites, using right unilateral electrode
placement and ultrabrief pulse width stimuli (either 0.25 or 0.3 ms), empirical dose titration
at the first session, and 6X seizure threshold at subsequent treatments. Anesthesia was with
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standard doses of methohexital and succinylcholine. ECT treatments were given three times
per week (Kellner, et al, 2016).

Depression rating and trial completion

Participants were rated on the 24-item version of the Hamilton Depression Rating Scale
(HAM-D»,) at baseline and subsequently three times per week — prior to the administration
of ECT. The participating patients exited phase 1 of the study if they were remitters, non-
remitters or dropouts. Here, remission (not to be mistaken with the HAM-Dg defined
remission used as outcome measure in the present reanalysis of the PRIDE data) was based
on two consecutive HAM-D,,4 ratings. Specifically, participants were considered remitters if
their HAM-D,,4 total scores were <10 on two consecutive ratings, and the HAM-D,, total
score did not decrease >3 points on the second consecutive HAM-Dy,4 rating, or remained
<6. Participants were considered non-remitters if they did not reach the remission criteria
after at least 10 treatments, and reached a plateau defined as no clinical improvement (<3-
point decrease in HRSD,4 total score after the last two consecutive treatments). Participants
were considered dropouts if neither remission nor non-remission criteria were met, or if the
consent for ECT or study participation was withdrawn, or if ECT was discontinued for
clinical or other reasons. The minimum number of ECT treatments required for remission
status was two, while there was no maximum. Non-remitters were required to have at least
12 ECT treatments to be study completers, but could continue ECT treatment beyond the 12
treatments if no plateau of improvement had been reached (<3-point decrease in HAM-D24
score after last two consecutive treatments) (Kellner, et al, 2016)

Neurocognitive measures

As described in detail elsewhere (Lisanby, et al, 2020), a neuropsychological test battery
including the following instruments was employed at baseline and within 72 hours following
the last ECT session: The Autobiographical Memory Interview-Short Form (AMI-SF)
(McElhiney, et al, 2001) California Verbal Learning Test-1l (CVLT-11) (Delis, et al, 2000),
Delis-Kaplan Executive Function System (D-KEFS) Verbal Fluency (Condition 1: Letter
Fluency) Test (Delis and Kaplan, 2001), Dementia Rating Scale-2nd Edition Initiation
Perseveration Index (DRS-2) (Jurica, et al, 2001), Stroop Color and Word Test, and Trail
Making Test Parts A and B (TMT A and B) (Golden and Freshwater, 2002). Global
cognitive function was assessed with the Mini Mental State Examination (Folstein, et al,
1975).

Definition of severe and non-severe depression

As the objective of this study was to compare the treatment outcome between participants
with severe depression and moderate levels of depression, respectively, we grouped the
participants according to their baseline score on the six-item core depression subscale
(HAM-Dg) of the Hamilton Depression Rating Scale (Bech, et al, 1975; Timmerby, et al,
2017). In accordance with Bech (Bech, 2012), those with baseline total scores =12 on the
HAM-Dg were defined as having severe MDD. Those with HAM-Dg total scores <11 were
defined as having moderate-severity MDD. The reason for using HAM-Dg for this purpose
is that this subscale, unlike the 17-, 21, and 24-item versions of the Hamilton Depression
Rating Scale that are multidimensional (Kyle, et al, 2016), is unidimensional (Bech, et al,
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1981; Kyle, et al, 2016; Ostergaard, et al, 2014a; Ostergaard, et al, 2014b; Ostergaard, et al,
2016). Unidimensionality is present when all items in a rating scale add unique information
regarding the severity of the underlying latent syndrome - and is a prerequisite for using the
total score of a rating scale as a meaningful measure of depression symptom severity (Bech,
2012). Another reason for preferring HAM-Dg (which consists of item 1 — depressed mood,
item 2 — guilt feelings, item 7 — work and interests, item 8 — psychomotor retardation, item
10 — psychic anxiety, and item 13 — general somatic symptoms) is that it is less sensitive to
the side effects of common antidepressant medications (Bech, 2010; Hieronymus, et al,
2016; Ostergaard, 2017). Such side effects are likely to interfere with the ratings on certain
Hamilton items, in particular item 12 — gastrointestinal symptoms (antidepressants can cause
nausea, reflux, diarrhea and constipation), item 14 — sexual dysfunction (antidepressants can
cause erectile dysfunction, delayed/premature ejaculation and anorgasmia), item 16 — loss of
weight (antidepressants can cause unintended weight gain), and items 4-6 on sleep
difficulties (antidepressants can cause unintended sedation), which are all included in the
17-, 21-, and 24-item versions of the Hamilton Depression Rating Scale (Bech, 2010;
Hieronymus, et al, 2016; Ostergaard, 2017) and complicate the interpretation of results
obtained with these longer scales. Therefore, since the PRIDE study also involved treatment
with an antidepressant (venlafaxine) the HAM-Dg is a particularly appropriate outcome
measure for this analysis.

Imputation of missing neurocognitive data and statistical analysis of change from baseline

There were no missing data on HAM-D»,4 and hence no missing data for HAM-Dg either.
There were however missing data for the neurocognitive outcomes. Therefore, as reported
elsewhere (Lisanby, et al, 2020), imputation was carried out as follows: “Ninety-five percent
Cl and paired t-tests obtained using multiple imputation procedure for missing data were
used, respectively, to estimate the change from baseline to end of Phase 1 and determine if
the change was statistically significant for each neurocognitive outcome. First, as part of the
multiple imputation procedure, logistic regression, with the dichotomous-dependent variable
missing/not missing, was used to identify the variables predictive of missing values for the
neurocognitive variables. The multiple imputation process was then carried out using the
Markov Chain Monte Carlo (MCMC) method to obtain 100 completed data subsets for the
neurocognitive variables. Variables included in the imputation model were outcome status
(remitter, non-remitter, dropout), age, baseline and last observed” HAM-D»,4 “total score,
sex, education, baseline and last observed MMSE total raw score, and number of ECT
sessions in Phase 1. Next, in the multiple imputation procedure, results were combined
across the 100 imputed subsets for final estimation of change from baseline (raw effect size)
using 95% Cl and inference using paired t-tests” (Lisanby, et al, 2020).

Statistical analysis of HAM-Dg outcomes

The mean change in HAM-Dg total scores from baseline to endpoint was calculated and
subsequently tested for significance by means of the paired t-test within the severe MDD
and moderate-severity MDD groups, respectively. The proportion of participants from the
two groups that obtained remission (HAM-Dg total score <4) (Timmerby, et al, 2017) was
compared between groups (severe vs. moderate-severity MDD) using Pearson’s 2-sample
chi-square test. A significance level of .05 was employed in these tests.
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Statistical software

Results

The analyses were carried out using the statistical package “R” and SAS statistical software,
Version 9.4. Cary, NC: SAS Institute Inc: 2014.

The patients who participated in the PRIDE study are described in full elsewhere (Kellner, et
al, 2016). In brief, the study recruited 240 participants of whom 58% were female. The mean
age was 70 years (standard deviation (SD) = 8). Eighty-eight percent of the participants had
recurrent depression, 59% had melancholic depression, and 12% had psychotic depression.
The mean total score on the HAM-D»,4 at baseline was 31 (SD = 7) (Kellner, et al, 2016). Of
the 240 participants, 156 (65%) had severe MDD and 84 (35%) had moderate-severity MDD
at study baseline according to the HAM-Dg total score. The baseline demographic and
clinical characteristics of the participants with severe and moderate-severity MDD,
respectively, are shown in Table 1.

The two groups were comparable with regard to the vast majority of the characteristics —
with expected exceptions, namely that those with severe MDD (according to the HAM-Dg
total score) had significantly higher scores on the HAM-D»4, HAM-Dg and on the Clinical
Global Impression Severity score, and were significantly more likely to meet the criteria for
psychotic depression, compared to those with moderate-severity depression.

On average, the patients with severe MDD underwent 7.2 (SD = 3.6) ECT sessions, while
those with moderate-severity MDD underwent 7.0 (SD = 3.7) — p-value of t-test for
difference between groups = 0.704. With regard to trial completion, using the original HAM-
D,4-based definitions (see the method section), there were 59.6% remitters, 9.6% non-
remitters and 30.8% dropouts among those with severe MDD, and 65.5% remitters, 10.7%
non-remitters and 23.8% drop-outs among those with moderate-severity depression (chi-
square test for difference between groups = 0.521).

The HAM-Dg total score trajectory of the participants - including stratification on
depression severity at baseline - is shown in Figure 1.

Among the participants with severe MDD, the mean change in the HAM-Dg total score from
baseline to endpoint was —8.2 (95% confidence interval (95%-CI) = -7.5; -9.0). According
to the paired t-test, this decrease was statistically significant (p<0.001). Similarly, among the
participants with moderate-severity MDD, the mean change in the HAM-Dg total score from
baseline to endpoint was —5.9 (95%-Cl = -5.1; —6.6). According to the paired t-test, this
decrease was also statistically significant (p<0.001).

Among the participants with severe MDD, using the HAM-Dg-based definition, 63%
reached remission during the study. Among the participants with moderate-severity MDD,
75% reached remission during the study. Pearson’s 2-sample chi-square test showed that
these proportions were not significantly different (p=0.27). The rate at which remission was
achieved is illustrated in Figure 2. Of the participants with moderate-severity MDD reaching
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remission during the study, more than 90% had done so after five treatments. It took 10
treatments before 90% of the patients with severe MDD who reached remission had done so.

Regarding neurocognitive function, both depression severity groups showed similar
neurocognitive changes from baseline to endpoint (see Table 2). Out of 12 neurocognitive
variables, only the difference between the severity groups in change in processing speed as
measured by the Stroop Color and Word Test Color Naming variable was statistically
significant (p=0.044).

Discussion

In this analysis of data from 240 patients with geriatric depression treated with ECT and
venlafaxine we found that the response to treatment among the participants with moderate-
severity MDD was equivalent to that seen among those with severe MDD. These results are
consistent with those obtained by (Brus, et al, 2017; Nordenskjold, et al, 2012) using
naturalistic data from the Swedish Quality register for ECT.

The numerically larger decrease in the HAM-Dg total score from baseline to endpoint
observed among patients with severe MDD compared to those with moderate-severity MDD
likely represents a floor effect of the relatively lower baseline scores of the latter group. The
same is the case for the numerically greater rate of remission among patients with moderate-
severity MDD, as compared with those with severe MDD.

While it may seem intuitively obvious that this should be so, there are few data in the
literature to date, to document that ECT is useful for patients with less severe depression.
Consequently, it is likely that there is a large cohort of depressed patients who have not
previously been considered candidates for ECT because of the perception that it should be
reserved exclusively for the most severely ill, and because of misperceptions about its
tolerability profile (Aki, et al, 2013).

ECT has traditionally been reserved for patients with highly severe, persistent and/or
psychotic MDD (Kellner, et al, 2012; Leadholm, et al, 2013). Conversely, it has generally
not been considered a mainstream treatment for patients with less severe depression, because
of the more involved logistics of treatment delivery (general anesthesia in a procedure room,
often hospital-based) and concerns about severe adverse effects (Torring, et al, 2017),
particularly transient cognitive impairment (AKki, et al, 2013). There is no clinical or
theoretical reason to believe that ECT would not be effective for less severe depression. If
response/remission rates were found to be lower in patients with less severe depression (as
opposed to our current findings), one possible explanation would be lower rates of psychotic
and melancholic subtypes, both of which predict particularly good ECT response and are
often associated with greater severity (Petrides, et al, 2001; van Diermen, et al, 2017).

The results of this secondary analysis of the data from the PRIDE study suggest that ECT
may be no less effective in elderly patients with less severe levels of MDD. Further research
should evaluate whether this is also the case in younger cohorts. Right unilateral electrode
placement and ultrabrief stimuli are technical advances that allow effective antidepressant
treatment with far fewer adverse cognitive effects than previous forms of ECT (Kolshus, et
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al, 2017). Indeed, we found no clinically meaningful differences in neurocognitive changes
from baseline to endpoint between the severity groups. Specifically, out of 12 neurocognitive
variables only the difference between the severity groups in change in processing speed was
statistically significant. However, this difference was not clinically significant/meaningful as
the performance in both groups was similar. Specifically, both groups at baseline and after
ECT showed moderately impaired processing speed. Hence, we extend the main
neurocognitive findings of the PRIDE study (Lisanby, et al, 2020), which showed that
elderly adults showed relative cognitive tolerability to ECT provided with the combination
of right unilateral electrode placement and ultrabrief stimuli, by documenting that this
tolerability appears to be independent of baseline depression severity. This is in agreement
with prior research that has found no significant relationship between depression symptom
severity and neurocognitive performance in patients with MDD (Keilp, et al, 2018;
McClintock, et al, 2010b) including those referred for treatment with ECT (McClintock, et
al, 2010a). Fortunately across the globe, the shift in many countries to predominantly
outpatient practice facilitates access to ECT for a greater number of patients (Fink and
Kellner, 1996) to receive antidepressant treatment with ECT parameters that can confer
relative cognitive tolerability.

The four main limitations of phase 1 of the PRIDE study, and therefore also of this
reanalysis, are that: i) it involved single-arm (non-randomized) open-label treatment with
ECT (no sham), ii), it included concomitant treatment with venlafaxine, iii) it only involved
elderly patients (= 60 years), and iv) The PRIDE study was not designed to address the
research question proposed here. A consequence of these limitations is that the observed
decrease in depression severity scores was potentially driven by multiple mechanisms: effect
of ECT, effect of venlafaxine, placebo effect and the spontaneous course of illness. Also, it
cannot be excluded that the study raters consciously/subconsciously underestimated the
severity of depression during the study (after baseline) — motivated by a wish to see a strong
treatment effect in this uncontrolled study. While these limitations are indeed important for
the interpretation of the absolute reductions in depressive severity in the entire PRIDE
sample, and have been discussed elsewhere (Kellner, et al, 2016), they are of less importance
for the interpretation of the comparative reductions between the study participants with
severe- and moderate-severity MDD, respectively. In other words, assuming that the
majority of the reduction in the severity of depression is due to ECT, this effect does not
seem to differ between those with severe- and moderate-severity MDD. Furthermore, due to
the age restriction in the inclusion criteria, the findings of this study may not generalize to
younger patients with depression (older age is a well known predictor of response to ECT
(van Diermen, et al, 2018b)). Finally, due to the fact that this study represents a secondary
analysis of the data from PRIDE, we consider it exploratory in nature and in need of
replication in future studies.

In conclusion, our data suggest high remission rates in a cohort of elderly patients with
moderate-severity MDD treated with ECT, combined with venlafaxine. Hence, patients with
moderate-severity, depressive illness might well be helped by ECT, which may reduce the
risk of protracted depressive episodes (Patten, 2006) and sequential unsuccessful
antidepressant medication trials (Gaynes, et al, 2009) — thereby improving their prognosis
and reducing their risk for suicide. This possibility would benefit from further study.
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Highlights

. Electroconvulsive therapy (ECT) has been reserved, almost exclusively, for
the most seriously ill psychiatric patients, including those with treatment-
resistant or psychotic depression.

. The question has been raised as to whether ECT could also be considered as a
treatment for patients with less severe depression.

. Here we show that patients with severe depression and moderate-severity
depression respond equally well to the combination of ECT and venlafaxine.
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Figure 1. Mean HAM-Dg total scores for study participants — stratified by depression severity
HAM-Dg mean total score trajectories from baseline to visit 14 for the entire sample and

stratified into severe MDD (HAM-Dg total score =12) or moderate-severity MDD (HAM-Dg
total score <11). Visits 15-17 are omitted due to the small sample size late in the trial
(n=1-3) resulting in unstable means.
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Figure 2. Speed of remission — stratified by depression severity
Speed of remission (HAM-Dg total score <4) among participants with severe MDD (top)

and moderate-severity MDD (bottom), who reached remission during the study.
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Table 1.

Baseline demographic and clinical characteristics of the 240 study participants by severity of depression per
HAM-Dg total score cut-off (<12 vs. =12)

Characteristic Total Sample HAM-Dg total score Comparison:
(N=240) moderate-severity
<12 Moderate-severity 212 Severe MDD versus severe MDD
MDD (n=84) (n=156)
Mean + SD Mean + SD Mean + SD p—value*
Age (years) 69.9+7.6 71.0+£75 69.3+£7.6 0.091
Education (years)a 145+33 146+35 145+3.1 0.778
Hamilton Depression Rating Scale (24-
item) score 31.2+73 259+3.6 341+7.1 <0.0001
Hamilton Depression Rating Scale (6-
item) score 125+24 100+1.2 139+138 <0.0001
Mini-Mental State Examination raw
a 275+24 27.7+23 274+24 0.453
score
Clinical Global /Impression severity
a 53+09 49+08 54+09 <0.0001
score
Lifetime psychiatric hospitalizationsb 24434 20x22 26+38 0.213
Cumulative Iliness Rating Scale for
o c 8.6+4.2 8.1+4.1 8.9+43 0.214
Geriatrics score
Number of antidepressants trials in
. d 24+16 20+17 24+16 0.943
current episode
N (%) N (%) N (%) p-value
Female 138 (57.5) 47 (56.0) 91 (58.3) 0.722
White 228 (95.0) 81 (96.4) 147 (94.2) 0.549
Hispanic® 9(3.8) 6(7.3) 3(19) 0.067
Recurrent depression 210 (87.5) 72 (85.7) 138 (88.5) 0.539
Psychotic depression 28 (11.7) 3(3.6) 25 (16.0) 0.004
Melancholic depressiona 141 (59.0) 48 (57.1) 93 (60.0) 0.668
Atypical depression? 5(21) 4(48) 1(0.7) 0.053
Beck Scale for Suicide Ideation, %
. e 105 (52.0) 45 (60.0) 60 (47.2) 0.080
with score of 0
Family history of psychiatric iIInessf 160 (68.7) 52 (63.4) 108 (71.5) 0.203
Family history of mood disorder? 143 (61.9) 46 (56.8) 97 (64.7) 0.240
Family history of MDD h 136 (59.1) 43 (53.8) 93 (62.0) 0.225
Family history of bipolar disorders? 33(14.3) 9(11.3) 24 (15.9) 0.337

aData missing for 1 participant

bData missing for 11 participants
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cData missing for 3 participants
a . .
Data missing for 34 participants
EData missing for 38 participants
fData missing for 7 participants
gData missing for 9 participants

h . -
Data missing for 10 participants

SD = Standard deviation

*
For comparisons between severe and moderate-severity groups (t-test or chi-square test as appropriate)
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Baseline, last and change from baseline assessment for cognitive outcomes of the 240 study participants by
severity of depression per HAM-Dg total cut-off (<12 vs. >12) after multiple imputation .

Neuropsychological

HAM-Dg total score

Assessment : _ _ Comparison: moderate-severity
<12 Moderate-severity MDD (n=84) 212 Severe MDD (n=156) versus severe MDD
Baseline Last Change Baseline Last Change
mean mean mean mean mean mean Difference p- -
(SD) (SD) (95%Cl) (SD) (SD) (95%Cl) (95%Cl) value DF
Autobiographical Memory Interview-Short Form (AMI-SF)
Total score 51.3(0.7) | 38.9 -12.4 497 (0.6) | 36.3 -13.4 1.0 (-1.4, 0.408 67.8
1.2) (-14.3,10.5) (0.9) (-14.9,-1.9 3.3)
California Verbal Learning Test — Il (CVLT-1I)
Trial 1 -5 total 43.1(1.4) | 419 -1.2(-3.9, 40.9 (1.0) | 39.7 -1.1(-3.4, -0.1 0.979 69.3
recall T-score 1.9) 1.6) (1.1) 1.3) (-3.5,.5)
Short delay free -0.8(0.1) | -11 -0.3 (-0.6, -1.0(0.1) | -1.3 -0.3(-0.5, -0.0 (0.4, 0.921 67.5
recall z-score 0.2) 0.0) (0.1) -0.1) 3)
Long delay free -1(0.2) -1.2 -0.3(-0.6, -1.2(0.1) | -14 -0.1(-0.4, -0.2(-0.6, | 0.447 70.3
recall z-score 0.1) 0.0) (0.1) 0.2) 3)
Recognition -0.8(0.1) | -1.1 -0.3(-0.7, -0.7(0.1) | -1.2 -0.4 (-0.7, 0.1 (-0.4, 0.676 69.4
discrimination z-score 0.2) 0.0) (0.1) -0.1) 0.5)
Delis-Kaplan Executive Function System (D-KEFS)
Letter fluency 9.2 (0.5) 7.2 -2.0(-2.7, 8.3(0.3) 7.0 -1.3(-1.9, -0.7 (-1.6, 0.184 65.9
scaled score 0.4) 1.2) (0.3) -0.7) 3)
Dementia Rating Scale-2" Edition (DRS-2)
Initiation/ 8.2 (0.4) 7.6 -0.6 (1.4, 7.5(0.3) 71 -0.4 (1.0, -0.2 (-1.3, 0.661 65.1
Perseveration Index (0.4) 0.2) (0.3) 0.3) 8)
scaled score
Stroop Color and Word Test (Stroop)
Word T-score 35.5(1.5) | 31.8 -3.8 (-6.0, 32.7(0.9) | 30.3 -2.4 (4.4, -1.4(-4.3, 0.345 69.4
1.49) 1.6) 0.9) -0.5) 5)
Color T-score 32.1(1.5) | 30.7 -1.3(-3.9, 28.2(1.0) | 30 1.9(-0.1,3) | -3.2(-6.3, 0.044 64.8
1.9 1.3) (1.0) -1)
Color-Word T-score | 40.1(1.1) | 38.8 -1.3 (=37, 39.2(0.9) | 37.8 -1.4(-3.1, 0.1(-2.7, 0.940 65.1
1.2) 1.1) (1.0) 0.3) 2.9)
Trail Making Test
Part A scaled score 8.6 (0.3) 7.6 -1.0 (-1.6, 7.8(0.2) 6.9 -0.9 (-1.5, -0.0 (-0.8, 0.987 63.5
(0.4) -0.3) 0.3) -0.4) 8)
Part B scaled score 8.1(0.4) 7.1 -1.0(-1.9, 7.3(0.3) 6.1 -1.2(-1.9, 0.1(-0.9, 0.798 54.9
(0.5) 0.2) (0.4) -0.4) 2)

*
Means and standard deviations for baseline and last and means and 95% confidence intervals for change from baseline.

Ak
P-values obtained from

pooled t-test
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