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Abstract

Objective—Describe the clinical effect and safety of low-dose buprenorphine, a kappa-opioid

receptor antagonist, for treatment-resistant depression (TRD) in mid-life and older adults.

Method—Using an open-label protocol, buprenorphine was prescribed for 15 adults age 50 and

older with TRD, diagnosed with the SCID for DSM-IV, between 6/2010-6/2011. The titrated dose

of buprenorphine ranged from 0.2 mg-1.6 mg/day. We assessed clinical change in depression,

anxiety, sleep, positive and negative affect, and quality of life. Tolerability was assessed by

documenting change in vital signs, weight, cognitive function, and side effects. Clinical response

durability was assessed 8 weeks after discontinuation of the buprenorphine.

Results—The average dose of buprenorphine was 0.4 mg/day (average maximum dose = 0.7 mg/

day). The average depression score (MADRS) at baseline was 27.0 (SD=7.3); and at week 8, 9.5

(SD=9.5). There was a sharp decline in depression severity during the first three weeks of

exposure (mean delta=−15.0 (SD=7.9)). Depression-specific items tapping pessimism and sadness

improved during exposure, supporting a true antidepressant effect. Treatment emergent side

effects (in particular nausea and constipation) were not sustained, vital signs and weight remained

stable, and executive function and learning improved from pre- to post-treatment.

Conclusion—Low-dose buprenorphine may be a novel-mechanism medication that provides a

rapid and sustained improvement for older adults with TRD. Placebo-controlled trials of longer

duration are required to assess efficacy, safety, and physiological and psychological effects of

extended exposure to this medication.

Introduction

Conventional treatment of major depressive disorder (MDD) to complete remission often

takes many months and may be associated with persistent depressive symptoms, elevated

risk of suicide, dropping out of care, and worsening medical co-morbidities. Over 50% of

mid-life and older adults with depression fail to respond to traditional antidepressants (1, 2).

Treatment resistant depression (TRD) – syndromal depression that does not respond to

standard monoaminergic medications such as SSRIs or SNRIs – often present a therapeutic
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dilemma, given the lack of evidence-based alternative pharmacotherapies to traditional

monoaminergics (3). When monoaminergic antidepressants are ineffective at eliciting a full

response for older patients with TRD, augmentation pharmacotherapy using medications

with a unique mechanism of action and rapid onset may offer relief.

Modulation of the opiate system may be a novel treatment approach for TRD.. It is

established that opiate receptor subtypes modulate regulation of serotonin in the mammalian

midbrain, raphe, and forebrain (4). Indeed, the periaqueductal grey matter, an area rich in

opiate receptors, receives projections from the amygdala, frontal cortex, and locus coeruleus,

suggesting reciprocal modulation of the opiate and monoaminergic systems (5). Owing to

the observed euphoric, tranquillizing, and anti-anxiety actions of opioids, a functional

deficiency of endogenous opioids has been postulated to underlie the pathogenesis of

endogenous depression. This is supported by observations of mood improvement in mid-life

patients treated with cyclazocine (a mixed agonist/antagonist opioid) (6), beta-endorphin

infusions (7), and a synthetic enkephalin analogue (8).

Buprenorphine is a partial agonist at μ-receptors, an antagonist of kappa (κ) receptors, and

also displays affinity for delta (δ) opiate receptors. Buprenorphine has a favorable safety

profile with low risk of respiratory depression, and the pharmacokinetics are not affected by

advanced age or renal dysfunction, supporting its use in both mid-life and older adults with

TRD. The combination of μ-agonism and κ-antagonism produces less dysphoria than

methadone (9), and animal studies suggest that κ-antagonism may exert antidepressant

effects (10). Buprenorphine may also interact with serotonergic systems and the

hypothalamic-pituitary-adrenal axis (11). Rapid improvement in mood has been observed in

both younger non-opioid abusing patients with TRD (12) and opioid-dependent patients

treated with buprenorphine (13). Of particular relevance for TRD, especially in older adults

in which cognitive impairment is often comorbid with depression (14), is that the effects of

buprenorphine on cognition may be minimal (15, 16). The unique mechanism of action,

potential for early effect, and acceptable safety profile make buprenorphine an intriguing

molecule to test in older adults with TRD. In this proof-of-concept, unblinded clinical trial,

we describe the clinical effect, safety, and tolerability of low-dose buprenorphine for TRD in

older adults.

Methods

Participants

Five subjects were recruited from an on-going study of depression in adults 60 and older

(MH083660). In that study participants received unblinded treatment with venlafaxine xr,

with daily doses up to 300 mg, for 12 weeks (17). Non-responders (defined as Montgomery

Asberg Depression Rating Scale [MADRS] score ≥ 10) to this regimen were declared

treatment resistant and offered participation in this eight-week buprenorphine pilot study.

We define these subjects as treatment resistant because of the serotonergic and

noradrenergic pharmacodynamic activity of venlafaxine at this higher dosing range and the

rigor with which participants were monitored and adherence maintained (17). The average

Antidepressant Treatment History Form (ATHF) score for these 5 participants prior to

exposure to the venlafaxine was 3.6 (SD: 0.55; median = 4), indicating that they had
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received at least one rigorous trial of an antidepressant prior to exposure to the high-dose

venlafaxine.

Entrance criteria was subsequently expanded to include retrospectively-defined TRD:

community-dwelling subjects age 50 and older who had not responded to at least two

different antidepressants, prescribed at an FDA-approved therapeutic dose, each for at least

6 weeks. Similar to the initial five subjects, all of these 10 additional subjects met SCID (18)

criteria for major depressive disorder, recurrent or single episode, and had a MADRS score

≥ 15 at baseline. Recruitment occurred between June 2010 and June 2011.

All participants also met the following entry criteria: 1) not using strong or moderate

CYP3A4 inhibitors; 2) agreed to discontinue all opioids and alcohol; and 3) agreed to

discontinue benzodiazepines other than the equivalent of lorazepam 2 mg/day that had been

stably prescribed for at least 2 weeks. Subjects could not have: 1) lung disease requiring

supplemental oxygen other than CPAP for obstructive sleep apnea; 2) estimated creatinine

clearance < 30 mL/min; 3) hepatic impairment (AST or ALT > 1.5 times upper normal); 4)

dementia, as defined by MMSE < 24 (19) and clinical evidence of dementia; 5) lifetime

diagnosis of bipolar or psychotic-spectrum disorder; 6) abuse of or dependence on alcohol or

other substance within the past 3 months as determined by SCID; 7) lifetime history of

opioid abuse or dependence (to avoid precipitating relapse); or 8) high risk for suicide. All

subjects were deemed medically stable by history and physical exam prior to entering the

study.

Subjects were assessed in-person weekly. All participants provided written informed

consent. This project was approved and monitored by both the University of Pittsburgh IRB

and the FDA (IND 107,835).

Assessments

Diagnostic and Medical Assessment—We used the Structured Clinical Interview for

DSM-IV (SCID) (18) to assess current and lifetime depression and other psychiatric

disorders. Our group has maintained high inter-rater reliability with formalized training and

a weekly multidisciplinary consensus conference at which final diagnoses are adjudicated

(20). We used the Mini Mental State Exam (19) (MMSE) to screen for cognitive

impairment. The quality of antidepressant pharmacotherapy for this episode of depression

was quantified with the Antidepressant Treatment History Form (ATHF) (21).

Weekly assessments were conducted at week 0 (pretreatment) up to week 8 (termination).

Clinical: The Montgomery Asberg Depression Rating Scale (MADRS) was designed to

assess treatment-sensitive change in major depressive disorder (MDD) and served as the

main outcome measure for this study (22). We administered the MADRS using a published

structured interview (23) and maintained Intra-class Correlation [ICC] of 0.99 among 12

raters with backgrounds ranging from Bachelor’s degree to geriatric psychiatrist. The Brief

Symptom Inventory – Anxiety Subscale (BSI-anxiety) is a validated self-report scale

derived from the Symptom Checklist 90-Revised (24) with strong construct validity, internal

consistency, and test-retest reliability (24). We have reported that the BSI-anxiety scale has
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good internal consistency in older subjects with MDD (Cronbach's alpha = 0.84) (25). The

Positive and Negative Affect Scales were used to assess emotional valence. These scales

have high internal consistency, are largely uncorrelated, and are stable over a 2-month time

period (26). The 21-item Scale for Suicide Ideation (SSI) (27) has been shown to predict

completed suicide (28) and has moderately high internal consistency with Cronbach’s alphas

ranging from 0.84 to 0.89 and good inter-rater reliability (27, 29). At every visit, 5 screening

questions from the Scale for Suicidal Ideation were asked after the MADRS. If participants

screened positive on any of these questions, the full Scale for Suicidal Ideation was

administered and appropriate clinical action implemented to assure participant safety.

Cognitive Assessments

We assessed attention, psychomotor speed, executive function, and learning and memory,

cognitive domains that may be affected by opioids (30). Before the first observed dose and

at termination, we used two computerized tasks with repeatable conditions: a Choice

Reaction Time Task and a Congruous vs. Incongruous Conditions Reaction Time Task,

which have been described in detail elsewhere (31). The variables that we examined from

each task include (1) accuracy (a basic measure of attention), (2) response time (a measure

of psychomotor speed), and (3) a ratio comparing reaction time on the incongruous trials

with that on the choice (which was neutral) reaction time task, which reflects inhibition (an

executive function). We assessed memory with the Hopkins Verbal Learning Test-Revised

(HVLT-R) at the same time-points, using alternate versions. The HVLT-R probes learning

and memory, providing an evaluation of both the learning process and the amount of

information that is both acquired and retained (32).

Tolerability, Safety, and Cognition—The Udvalg for Kliniske Undersogelser (UKU)

Side Effects Rating Scale (33) was used to capture specific side effects putatively related to

buprenorphine. At our geriatric depression research center, we have yearly re-training in the

use of this scale. At our last reliability testing, the ICC was 0.91. General burden of side

effects was assessed with the Frequency, Intensity, and Burden of Side Effects Rating

(FIBSER) scale (34). The MADRS and FIBSER scores were used to guide the weekly dose

of buprenorphine (see below). Vital Signs and Weight: Sitting and standing blood pressure,

heart rate, and weight were assessed at every visit. Orthostasis was defined as systolic blood

pressure drop of at least 20 mm/Hg, or increase in heart rate of at least 10 beats/minute (35).

Quality of Life and Sleep—We used the SF-36 (36, 37) to assess health-related quality

of life. The SF-36 provides an assessment of overall physical and mental quality of life and

8 individual subscales: general health, physical functioning, mental health, vitality, pain,

social functioning, role limitations due to physical health, and role limitations due to

emotional health. Sleep quality was assessed with the Pittsburgh Sleep Quality Index (PSQI)

(38). A global PSQI score > 5 distinguishes good from poor sleepers. The SF-36 and PSQI

were administered monthly.

Follow-up—We used the Clinical Opiate Withdrawal Scale (COWS) (39) to monitor for

signs and symptoms of withdrawal during the 2 weeks of discontinuation of the
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buprenorphine. The MADRS was repeated at week 16 (8 weeks after discontinuation of the

buprenorphine).

Dosing Schedule and Response Criteria

Buprenorphine was provided by Reckitt Benckiser as Temgesic© 0.2 mg sublingual tablets.

The first dose was administered under supervision, and subjects were reassessed 60 minutes

later to assure they were not sedated or nauseated prior to leaving the clinic. For the first

week, subjects took 0.2 mg/day, usually in the morning. Weekly dosing was guided by

severity of depressive symptoms (MADRS) and buprenorphine-associated side effects.

General burden of side effects were assessed with the Frequency, Intensity, and Burden of

Side Effects Rating (FIBSER) scale (34).

Dosing was guided by MADRS and FIBSER scores. If the MADRS was ≤ 10, the dose was

unchanged. If the MADRS was > 10 and the FIBSER was < 7, the dose was increased by

0.2 mg/day. If the MADRS was > 10 and the FIBSER was > 7, the dose was unchanged.

Response was defined as MADRS ≤ 10. A score of 5 to 7 on the FIBSER (34) triggered

additional assessment of side effects and required justification for increasing the dose, while

a score of > 7 signaled no increase in dose. At the end of 8 weeks, the buprenorphine was

discontinued by decreasing the dose about 20% every 2–3 days.

Statistical Analysis

Baseline demographic variables and clinical differences of participants were summarized

using mean (standard deviation) for continuous variables and % (n) for categorical

measures. Safety, side effects, cognitive function, and clinical measures were examined over

time. Clinically meaningful definition of safety and side effects were defined and % (n) of

subjects meeting the criteria are reported. Graphs show group mean data standard error. Pre-

to post-intervention changes in cognitive function were tested using Wilcoxon signed rank

exact test.

Results

Fifteen subjects entered the study, of whom thirteen provided 8 weeks of complete data in

the analyses reported here. One subject stopped taking the medication at week 3 due to

reported “constipation and bloating.” Two subjects were withdrawn from participation

because of worsening chronic suicidal ideation that was related to an exacerbation of

psychosocial stressors. Baseline descriptors of the sample are included in Table 1. The

average daily dose was 0.40 mg/day (std=0.21, median=0.40, range=0.12-0.83) with

maximum average daily dose of 0.69 (std=0.37, median=0.60, range=0.20-1.40

Clinical Effect

Depression—Figure 1 shows the change in depression. The average depression score

(MADRS) at baseline was 27.0 (SD=7.3, median=25, range =18–42, n=15); and at week 8,

9.5 (SD=9.5, median=7, range=0–33, n=13). There was a sharp decline in depression

severity during the first three weeks of exposure (mean delta=-15.0 (SD=7.9, median=-15.5,

range=-25.0 to 2, n=14). To explore whether this improvement was specific to core
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depressive symptoms, we plotted MADRS items measuring pessimistic thoughts and

reported sadness. The trajectories for these two items match the trajectory for the total

MADRS score (Figure 1) and represent depression-specific clinical improvements.

Response, defined as MADRS ≤ 10 at any week, was observed for 10/15 participants

(66.7%, 95 CI = 38.7% to 87.0%). Response at the end of 8 weeks was observed for 8/13

participants (61.54%, 95% CI = 32.3 to 84.9).

Discontinuation and follow-up—We used the Clinical Opiate Withdrawal Scale

(COWS) during the 4 weeks of BUP discontinuation. None of the subjects experienced

clinically significant withdrawal symptoms. The average score on the COWS during

discontinuation was 1.9 (SD=1.3, median=1.6, range=0.3–4.3, n=12) (indicating clinically

insignificant symptoms of withdrawal). Participants were contacted at week 16 (usually by

telephone) to assess the durability of the antidepressant effect. Of note, three of the

participants were continuing to take low-dose buprenorphine, obtained from their

psychiatrists, after the first 8 weeks. The average MADRS (excluding those who continued

to take buprenorphine) at week 16 was 17.8 (SD=12.9, median=14, range=2–39, n=10).

Cognitive Function

Neuropsychological Assessment—On the Choice Reaction Time Task, mean

accuracy (which was at or near the test ceiling) and mean reaction time (RT) did not

significantly change over the 8-week trial. On the Congruous vs. Incongruous Reaction

Time Task, mean accuracy did not significantly change over the 8-week trial, but mean RT

improved (i.e., RT became faster) on both the congruous and incongruous conditions,

suggesting improvement in psychomotor speed. The ratio of Incongruous / Congruous

Choice Reaction Time revealed a trend for improvement across the two time-points

[Baseline=1.38 (std=0.23, median=1.36) vs. Week 8=1.15 (std=0.23, median=1.25);

Wilcoxon signed rank exact p=0.10], suggesting improvement in the ability to inhibit

automatic responses in favor of more effortful responses (Table 2).

HVLT-R—We observed improvements in all four HVLT-R measures (Trial 1–3 (learning),

Trial 4 (delayed recall)), percentage of words learned that were retained over 20 minute

delay (delayed recall), and Recognition Discriminability Index (percent of all words

correctly recognized after 20 minute delay) (Table 2).

Other outcomes

Figure 2 illustrates change in positive and negative affect, anxiety, sleep, and the mental and

physical components of the SF-36. The general trend for all of these outcomes was in the

direction of positive response, except for the physical component subscale of the SF-36,

which was flat.

Safety and Tolerability

Vital signs and Weight—There were no sustained elevations for either systolic or

diastolic blood pressure across the 8 weeks of the study. This was observed for both sitting

and standing blood pressures. Three subjects experienced a greater than 20 point increase in

systolic blood pressure at one assessment point during the project. Weight was stable. There
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were inconsistent changes in weight: 4/15 (26.7%) subjects experienced 5% decrease in

weight, and 1/15 (6.7%) experienced a 5% increase in weight.

Side effects—A two point or greater change for the nausea and constipation items on the

UKU side effects scale may be considered clinically significant. Five out of the 15

participants had a ≥ 2 point increase on the nausea item. Of these five subjects, the average

number of weeks with a higher level of reported nausea was 1.6 (SD=0.89; median=1.0).

Eight of the participants experienced a ≥ 2 point increase on the constipation item. The

average number of weeks with a higher level of reported constipation was 1.29 (SD=0.49;

median=1.00).

Discussion

We observed improvement in depression within the first week of starting buprenorphine.

This is consistent with another small open-label trial in younger adults using buprenorphine

for TRD in which much of the clinical improvement was observed by the end of week 1

(12). The improvement was sustained during exposure to buprenorphine. However, once

buprenorphine was discontinued and subjects were reassessed at week 16, the average

MADRS score increased to 17.8, suggesting that the antidepressant benefits of low-dose

buprenorphine may require long-term dosing to be sustained.

Executive function (as represented by inhibition, or impulse control), psychomotor speed,

and memory for new information, cognitive domains of particular concern during exposure

to opioids, did not worsen during exposure to low-dose buprenorphine. Effective treatment

of depression has been shown to improve cognitive function in studies of both mid- and late-

life adults (40). Opioids may worsen cognitive function (41), but in patients who were not

opioid-naïve, buprenorphine has been shown to have a neutral effect on cognition (16). It is

a limitation that we do not have psychiatrically normal or opioid-naïve control participants

with which to compare the repeated testing results, but the lack of slowed (and potentially

improved) psychomotor speed, inhibition, and memory, suggest that low-dose

buprenorphine in this sample of mid-life and older adults does not worsen, and may

potentially improve, cognitive function.

The results from this pilot project also suggest that low-dose buprenorphine may be safe and

well-tolerated in mid-life and older adults with TRD. The effects on vital signs and weight

were not clinically actionable. This is in contrast to work by Johnson et al (35) who

described clinically significant orthostasis among older adults receiving higher-dose

venlafaxine. Monoamine Oxidase Reuptake Inhibitors (MAOIs), a reasonable and often

effective choice for TRD, often are associated with increased heart rate and orthostasis (42,

43).

To our knowledge, there are no reports about the effect on weight of chronic administration

of opioids in humans. In this study, we did not observe weight gain. This observation is

relevant for patient acceptability of antidepressant pharmacotherapy. In a large population-

based study with a mean follow-up of 4.8 years, depressed users of antidepressants gained

1.8 times as much as depressed individuals who did not receive antidepressant
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pharmacotherapy (44). While it is unclear whether the weight gain was due to depression

response and improved appetite or a medication side-effect, we observed improvement in

depression without increase in weight.

Constipation and nausea are among the most common opioid side effects. Buprenorphine

was well-tolerated, with relatively minimal effects on these gastrointestinal symptoms. In

contrast, 23.4% of patients taking duloxetine, a serotonin norepinephrine reuptake inhibitor

(SNRI), experienced nausea and 10.1% experienced constipation (45). Hu and colleagues

studied 401 depressed patients prescribed a SSRI (46): following 75–105 days of treatment,

86% of patients reported 1 or more side effects, while 55% reported at least 1 side effect

they considered bothersome. In the Hu report, while most side effects appeared during the

first two weeks of treatment, the majority of patients continued to experience side effects up

to 15 weeks later. Indeed, up to 32% of patients continued to complain of nausea three

months after starting treatment.

A concern with the use of buprenorphine for TRD is the risk of physiologic dependence.

However, in this pilot study, we did not observe clinically significant physiologic or

psychological withdrawal when the buprenorphine was tapered. This may be a result of the

1) relatively low dose used in the study; 2) the brief 8 week duration of the trial; 3)

exclusion of participants with a history of opioid dependence; 4) the relatively long taper

schedule; or 5) the partial mu-agonist pharmacodynamics of buprenorphine. Patients treated

with FDA-approved antidepressants with relatively short half-lives such as venlafaxine and

paroxetine often experience an uncomfortable withdrawal syndrome consistent with

physiologic “dependence” on the medication (47). The risks of untreated TRD, which

include the development of psychiatric and substance misuse comorbidity, psychosocial and

economic decline, worsened medical comorbidity and early mortality, and suicide, should be

taken into account when considering the risk/benefit ratio of a novel treatment. Indeed, when

compared to interventions such as electroconvulsive therapy, vagal nerve stimulation, and

deep brain stimulation, the risks of using buprenorphine in properly selected patients may be

considered to be relatively minimal. Further research with buprenorphine or similarly acting

agents, prescribed for longer duration and at higher doses, is needed to better evaluate safety

and ease of discontinuation.

The off-label use of buprenorphine for indications such as pain or depression does not

require the currently required waiver from the Center for Substance Abuse Treatment (a

component of the Substance Abuse and Mental Health Services Administration). Off-label

prescribing does require, however, a valid registration to prescribe a Schedule III controlled

substance. Given the lack of placebo controlled trials indicating the efficacy of

buprenorphine for treatment resistant depression, the authors do not advocate the use of this

medication in routine clinical care. That being said, there are patients suffering from

treatment resistant depression who may benefit from a carefully administered trial of this

medication. Although we are still learning about the clinical use of buprenorphine for these

challenging patients, suggested best practice procedures include, but are not limited to: 1)

appropriately screening candidates to minimize the risk of diversion or relapse of an opioid

misuse disorder; 2) writing the off-label indication on the prescription (such as “for

depression, off-label use”); 3) maintaining meticulous records of all prescriptions; 4)
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requiring patients use only one pharmacy; and 5) obtaining regular urine drug screens to

minimize the risk of diversion.

In summary, our study supports the further development of buprenorphine as a novel-

mechanism treatment for TRD in mid-life and older adults. The findings are limited by the

open label design of the study, which was necessary given the paucity of safety and efficacy

data for low-dose buprenorphine, especially in a sample enriched with older individuals. The

lack of ethnic diversity also needs to be remedied in future studies. The next steps in our

development of buprenorphine as a novel therapeutic for TRD includes a proof-of-concept

randomized clinical trial in which we further refine dosing strategies, examine response,

safety and tolerability, and pilot biomarkers of response. We also plan to probe the

mechanisms of action of buprenorphine using the imaging, pharmacogenetic, and

physiological tools of modern clinical neuroscience.
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Clinical Points

• Low-dose buprenorphine is an intriguing option for some patients with

treatment resistant depression.

• Clinical improvement may be observed early during treatment.
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Figure 1.
Individual subject trajectories for MADRS total score, reported sadness, and pessimistic

thoughts.

Note: Group mean trajectories included as bold line. Sample size indicated at each time

point. Total MADRS graph shows telephone assessment of depression symptoms at week 16

done to assess durability of the antidepressant effect.
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Figure 2.
Individual subject trajectories for positive and negative affect, anxiety, sleep and the mental

and physical components of the SF-36.

Note: Group mean trajectories included as bold line. Sample size indicated at each time

point. Circle symbol indicates subject had only one observation.
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Table 1

Baseline descriptors of the sample (N=15)

Total Group
N=15

Augmentation
N=13

Monotherapy
N=2

Age 60.7 (5.6)
Range=51.1 – 69.2

60.4 (5.3)
Range=51.1 – 69.2

a.) 55.7
b.) 69.2

% Female 53.3 (n=8) 53.85 (n=7) a.) 1: F
b.) 1: M

% Caucasian 100 (n=15) 100 (n=13) 100 (n=2)

Medical Outcome Survey Short Form (SF-36)

   Mental Component Score 27.7 (8.2)
[n=10]

28.1 (8.6)
Range=14.6 – 42.6

[n=9]

a.) 24.6

   Physical Component Score 41.5 (9.4)
[n=10]

42.5 (9.4)
Range=31.9-56.8

[n=9]

a.) 32.7

Mini Mental State Examination (MMSE)/30 28.5 (1.8)
[n=12]

28.5 (1.9)
Range=24 – 30

[n=11]

b.) 29.0

Pittsburgh Sleep Quality Index (PSQI) 9.9 (3.5) 9.4 (3.2)
Range=5 – 15

a.) 17
b.) 10

Duration of current episode (weeks) 987.9 (1125.5)
Median =572

Range=6 – 3502

668.5 (785.5)
Median=260

Range=6 – 2264

a.) 2626
b.) 3502

History of Substance Abuse or Dependence 4: alcohol
1: cocaine

1: alcohol, cannabis,
cocaine

2: alcohol
1: cocaine

1: alcohol, cannabis,
cocaine

2 :hx alcohol

Anti-Depressant Treatment
History Form (ATHF)

3.7 (0.5)
[n=13]

3.8 (0.5)
Range=3 – 4

[n=12]

b.) 3

Montgomery Asberg Depression
Rating Scale (MADRS)

27.0 (7.3) 26.2 (6.4)
Range=18 – 37

a.) 42
b.) 23

Suicidal Ideation Scale (SIS) 3.7 (6.6) 3.2 (6.6)
Range=0 – 21

a.) 10

Positive and Negative Affect Scale (PANAS)

   Negative Right Now 21.1 (8.2) 21.3 (8.2)
Range=13 – 37

a.) 12
b.) 28

   Positive Right Now 21.5 (8.6) 22.7 (8.7)
Range=10 – 40

a.) 12
b.) 16

Brief Symptom Inventory – Anxiety subscale 1.1 (0.7) 1.1 (0.7)
Range=0 – 2.7

a.) 1.7
b.) 1.5

UKU Side Effects Rating Scale 12.0 (3.8) 11.7 (3.7)
Range=5 – 16

a.) 18
b.) 10
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Table 2

Neuropsychological Changes Between Baseline and Week 8

Baseline
% or mean (SD)
Median

Week 8
% or mean (SD)
Median

Cohen D
for change
* p<0.05

Choice Reaction Time Task – accuracy 98.1% (5.5)
100

99.4% (1.1)
100

0.33

Choice Reaction Time Task – reaction time 545.1 ms* (174.9)
501.3

555.6 ms (210.9)
488.9

0.16

Congruous Task – accuracy 93.6% (16.10)
100

99.7% (0.83)
100

0.33

Congruous Task – reaction time 649.7 ms (182.5)
630.4

562.5 ms (140.2)
530.65

1.10*

Incongruous Task – accuracy 89.6% (17.2)
97.5

98.9% (1.82)
100

0.39

Incongruous Task – reaction time 709.5 ms (233.4)
655.7

601.1 ms (131.2)
596.9

1.00*

Mean (SD)
Median

Mean (SD)
Median

HVLT** Trial 1-3 23.9 (5.5)
23.5

24.8 (5.1)
25.0

0.12

HVLT Trial 4 8.3 (2.6)
8.0

9.4 (2.1)
10.0

0.31

HVLT Percent Retained 88.8 (13.3)
90.9

96.3 (14.6)
95.8

0.32

HVLT Recognition Discriminability Index 10.4 (1.7)
10.5

10.8 (1.6)
11.0

0.05

*
ms = milliseconds

**
HVLT = Hopkins Verbal Learning Test
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