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Abstract. Fluoxetine
and placebo were compared in 89 outpatients
with major
depression with (n = 45) or without (n = 44) a reduced or shortened rapid eye
movement
latency (SREML) (< 65 minutes) to determine
whether rapid eye
movement latency (REML) predicted placebo and/or antidepressant
response.
Men and women were stratified based on polysomnographic
recordings and then
randomly assigned to receive double-blind
fluoxetine (20 mg/ day) or placebo for
8 weeks after a 2-week, single-blind,
placebo lead-in period. Fluoxetine-treated
patients demonstrated
a significantly
greater reduction in the Hamilton Rating
Scale for Depression
total score and a significantly
greater response rate than
placebo-treated
patients in both the SREML and the combined strata. Treatment
differences in the non-SREML
stratum were not statistically significant. Results
supported
REML as a predictor of placebo nonresponse
but did not predict a
differential fluoxetine response in patients with SREML compared with patients
without SREML.
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Reduced or shortened rapid eye movement
latency (SREML)
is among the most
promising
of biologic predictors
of response
to somatic treatment
for major
depression.
It is thought that depressed patients with SREML are less likely to
respond
to placebo than are depressed patients
who are not characterized
by
SREML. In addition, depressed patients with SREML may have a higher response
rate to tricyclic antidepressants
than those without SREML.
SREML as a response predictor has been relatively ignored (Joyce and Paykel,
1989). In one of the few studies, Coble et al. (1979) reported on 12 inpatients
with
SREML who had either a primary or biologic depression according to the Schedule
for Affective Disorders
and Schizophrenia
(SADS; Spitzer and Endicott,
1978)
nomenclature.
After a l-week, single-blind,
placebo lead-in period, followed by 4
weeks of active psychosocial
intervention
and placebo treatment,
none of the
patients showed a remission or partial remission.
All 12 placebo-treated
patients
eventually
required pharmacologic
treatment
to be discharged from the hospital.
The authors concluded that patients with SREML during the course of a biologic
depressive disorder did not respond to placebo combined with active psychosocial
treatment.
In a second study, Svendsen and Christensen
(198 1) reported on two groups of
patients in which SREML predicted clinical response to somatic therapy. First, in 13
inpatients
with endogenous
depression and SREML, all responded satisfactorily
to
electroconvulsive
therapy or antidepressant
drugs. Second, in a distinct group of 10
outpatients
with nonendogenous
depression,
the three patients without a reduced
REML (2 80 minutes) had a poor result with treatment whereas the seven patients
with SREML (< 50 minutes) had a favorable response after 5 weeks of somatic
treatment.
The authors concluded
that SREML before treatment
was associated
with responsiveness
to antidepressant
therapy. In a third study, Rush et al. (1985)
compared
amitriptyline
with alprazolam
in a group of inpatients
and outpatients
with SREML (defined as < 65 minutes) who were evaluated using the Research
Diagnostic
Criteria (RDC; Spitzer et al., 1975) for nonpsychotic
major depression.
Of the 49 patients (17 inpatients and 32 outpatients)
who completed 3 or more weeks
of drug treatment,
79% of amitriptyline-treated
patients met the authors’ remission
criteria, in contrast to 36% of alprazolam-treated
patients. The results of this study
suggested that patients with SREML were much more likely to respond to a conventional antidepressant
than to a benzodiazepine.
46 outpatients
with
In a subsequent
study, Rush et al. (1989) investigated
nonpsychotic
major depression according to SADS-L (Endicott and Spitzer, 1978)
criteria. The patients were stratified into two groups: those with and those without
SREML.
A REML of < 65 minutes defined those patients with SREML.
The
patients were then randomly assigned to double-blind
treatment with desipramine
or
amitriptyline.
The authors found that 80% of patients with SREML responded to
either of the active treatments,
whereas only 50% of patients identified as having
non-SREML
met the authors’ criteria for treatment
response.
The combined
response
rate was 61% for all amitriptyline-treated
patients
and 67% for all
desipramine-treated
patients. The authors concluded
that sleep polysomnography
may predict treatment
responsiveness
to tricyclic antidepressants
in patients with
nonpsychotic
major depression.
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Methods
Patients. Patients included males and females, 18-65 years of age, who were experiencing
a
major depressive episode diagnosed according to DSM-III-R
criteria (American Psychiatric
Association,
1987) with the exception that patients must have satisfied these criteria for a
minimum of 1 month. Patients suffered either major depression with a single or recurrent
episode or were diagnosed as bipolar, type II depressed phase, according to RDC (Spitzer et
al., 1975). Patients with more than one depressive episode had a minimum euthymic interval
of 10 weeks between the two most recent depressive episodes. Patients were also required to
have a minimum score of 15 on the first 17 items of the 28-item Hamilton Rating Scale for
Depression (HRSD; Hamilton, 1960).
Patients were excluded if they were pregnant or lactating; displayed serious medical illness;
were psychotic;
had not responded
in the past to three or more antidepressants
at a
therapeutic
dose (200 mg imipramine equivalents) for at least 3 weeks; had a seizure after age
12; had an organic mental disorder or a substance use disorder, including alcohol, active
within the past year; or had an antisocial personality
disorder and/or a history of three or
more suicide attempts/gestures
without
clear concurrent
major depressive
disorder,
melancholic
type. Also excluded were patients who had a history of multiple adverse drug
reactions or allergy to fluoxetine;
were being treated with any hypertensive
other than a
diuretic or calcium channel blocker; were taking any other psychotropic
medication, with the
exception of chloral hydrate; had taken fluoxetine within 12 weeks of the polysomnographic
studies; had the potential need to use a monoamine
oxidase inhibitor within 5 weeks of
discontinuation
of treatment; or were at a serious risk of suicide. In addition, patients were
excluded who had a diagnosis of narcolepsy, sleep apnea, or periodic limb movements of sleep
by history or by sleep-staging polysomnography
(PSG); had an increased thyroid stimulating
hormone level or were taking thyroid supplements;
had a DSM-III-R diagnosis of generalized
anxiety disorder, obsessive-compulsive
disorder, panic disorder, phobias, or posttraumatic
stress disorder; had conditions
or took medications
that could possibly influence the PSG
determination
of a SREML; or were involved in ongoing psychotherapy.
Study Design. Patients were stratified as having SREML or non-SREML
based on PSG
recordings
and were then randomly assigned to receive double-blind
fluoxetine or placebo
therapy. The design included an adaptive feature intended to minimize patient exposure to
ineffective
therapy by using early therapeutic
outcome to adjust the random allocation
scheme.
The study was divided into two study periods: a 2-week (14- to 18-day) single-blind,
drug
washout placebo lead-in period to eliminate placebo responders and to prepare patients for
PSG studies followed by an 8-week double-blind
study period. Patients who did not respond
to placebo had sleep staging PSG on 2 consecutive nights. On the basis of the mean value of
the two PSG recordings, patients were stratified into two groups, provided they continued to
meet criteria as placebo nonresponders
at visit 4 and their visit 3 urine drug screen was
negative. One stratum comprised patients with major depression and SREML. The second
stratum comprised patients with major depression and non-SREML.
Following the singleblind placebo lead-in period, patients who qualified for randomization
were assigned within
each stratum to placebo or fluoxetine, 20 mg/day, for 8 weeks. With the exception of chloral
hydrate, no additional psychoactive compounds were permitted. Fluoxetine and placebo were
given in the morning. Patients were seen weekly. Medication
compliance was assessed by a
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capsule count (number

of capsules

dispensed

minus the number

returned)

at each visit.

Procedures.
PSG recordings
were scored visually according
to the criteria of
Rechtschaffen
and Kales (1968). REML was defined as the time in minutes between sleep
onset and the first REM period minus any time of wakefulness
or movement during that
interval. Sleep onset was defined as the time point that marked the beginning of at least 10
consecutive
minutes of EEG sleep, including Stage I sleep, with no more than 2 minutes of
wakefulness
or movement within the period. REM sleep onset was defined as the time at
which the PSG recording indicated the beginning of more than 15 seconds of REM sleep
during a 30-second recording epoch.
Patients were defined as having SREML if the mean of their REMLs from 2 nights of PSG
recording was < 65 minutes. If for a given patient, one REML value was < 65 minutes and the
other was > 65 minutes, with a spread of > 20 minutes between the two, the REML for that
patient was the shorter REML recorded.
Randomization
of treatments was performed using an adaptive allocation scheme similar to
that described by Wei and Durham (1978). The adaptive allocation scheme allowed for an
increased probability
that a patient would receive the treatment that was performing
better
within each stratum. Patients were randomly assigned a treatment using a computer-simulated
urn containing balls. At the beginning of study, the urn for each stratum contained two balls,
one labeled fluoxetine
and the other, placebo. Each time a patient was to be randomly
assigned, a ball was drawn from the appropriate
urn (with replacement),
the treatment label
identified, and the patient assigned to receive the corresponding
treatment. As patients in the
study were determined
to be successes or failures, the urn was updated. For instance, if a
fluoxetine-treated
patient was a success, a fluoxetine ball was added to the urn. If a fluoxetinetreated patient was a failure, then a placebo ball was added to the urn. The process was similar
for placebo-treated
patients. The expected result was that the urn would contain more balls
for the successful treatment so that patients had a greater probability of receiving the more
effective treatment. To guarantee a minimum number of patients on each treatment, the first
six patients in each stratum were randomly assigned to treatment in a balanced fashion, not
using the computerized
urn.
To accelerate updating of the urn for each stratum, patients who had completed at least 3
weeks of double-blind
therapy were considered a success if they had had 2 consecutive weeks
with at least a 50% reduction from baseline in the HRSD-17 total score. This definition of
success differed from the definition of responders used in the efficacy analysis. For the efficacy
analysis, patients who had completed at least 3 weeks of double-blind therapy were considered
responders to therapy if their end-point HRSD-17 total score decreased by at least 50% from
baseline.
Efficacy was assessed by the HRSD-17
(Hamilton,
1960), the Montgomery-Asberg
Depression
Rating Scale (MADRS;
Montgomery
and &berg,
1979), the Clinical Global
Global
Impression
(CGI)-Severity
and Improvement
(Guy, 1976), and the Patient’s
Impression
(PGl)-Improvement
(Guy, 1976). The HRSD-17,
MADRS,
and CGI-Severity
measures were done at each visit throughout
the study, and the PGI was collected beginning
with visit 2. In addition, the Agitation Rating Scale was scored by the investigator
at each
visit. This latter scale rates items relative to agitation based upon RDC (Spitzer et al., 1975).
The Medical Outcomes Study-36 (Ware and Sherbourne,
1992), a patient-rated
measure of
functional well-being, was obtained at visits 4 and 12, or at the visit at which the patient was
discontinued
from study. The investigator-rated
HRSD-17 served as the primary efficacy
instrument.
Adverse events were elicited by questioning patients at each followup visit. Open questions
by the interviewer,
rather than a standardized
form, were used to elicit adverse events. Only
adverse events that first occurred or worsened after the start of double-blind
therapy were
analyzed.
To ensure uniformity
of language in this trial, events were reported
using
terminology
derived from the Food and Drug Administration’s
COSTART thesaurus (US
FDA, 1985).
Study
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Data Analyses and Statistical Methods. Treatment comparisons
of response rates, the
primary analysis, were performed for patients who had sufficient exposure to therapy (at least
3 weeks). In addition, treatment comparisons
of remission rates (HRSD-17 total end-point
score < 6) were performed for patients who had at least 3 weeks of double-blind
therapy.
Change in HRSD-17 total scores from baseline to end point was also compared
between
treatments using a last-observation-carried-forward
approach. All randomized
patients with
at least one postbaseline measurement
were included in this analysis.
While inferences for most clinical trials are based upon p values from methods such as the
x2 test and analysis of variance, these methods may not be appropriate
for trials using an
adaptive randomization
scheme (Ware, 1989; Begg, 1990). Therefore, a Bayesian approach to
the statistical analysis of the data was incorporated
(Press, 1989).
Inferences were based upon the posterior probabilities
that pl, the true probability
of
success on placebo, was greater than ~2, the true probability
of success on fluoxetine, given
the data from the study. A posterior
probability
> 0.950 or < 0.050 was defined as a
statistically significant result. For instance, a posterior probability
< 0.050 was considered
strong evidence that the response rate on fluoxetine was superior to that on placebo. A similar
rule was used to compare treatments
with respect to mean HRSD change. Noninformative
prior distributions
were used in all calculations.
In this article, posterior probabilities
are
denoted by the term “Bayes p.”
Additional
statistical methods were used to assess the robustness of the results. These
methods included the randomization
test, a weekly completers-only
analysis, and several
repeated measures methods (Wu and Bailey, 1988; Crowder and Hand, 1990; Dawson and
Lagakos, 1991). Analyses were performed in Version 6 of SAS (SAS User’s Guide, 1990) and
MathematicaTY (Wolfram, 1988).

Results
One hundred
sixty-four
outpatients
were initially enrolled and began the singleblind placebo lead-in period. Of these, 75 (45.7%) patients discontinued
before
randomization,
9 because of placebo response, 9 because of sleep disturbances
(apnea, myoclonus),
and 57 for other reasons (33, entry criteria not met; 3, positive
urine drug screen; 13, patient decision; 2, noncompliance;
2, lost to followup;
2, adverse events; 1, lack of efficacy; and 1, entered after the cutoff date). A total of
89 patients were randomly
assigned to double-blind
therapy, 45 (50.6%) in the
SREML stratum (fluoxetine,
23; placebo, 22) and 44 (49.4%) in the non-SREML
stratum (fluoxetine, 23; placebo, 21). Table 1 shows demographic and baseline clinical
characteristics
of the randomly
assigned patients by stratum and for the strata
combined. Although a greater percentage of females were randomized
to placebo in
each stratum,
no statistically
significant
differences
in demographic
or baseline
characteristics
were found. HRSD treatment
differences
were consistent
across
gender and strata.
Table 2 presents the probabilities
of randomization
to each treatment
at four
different time points. In each stratum,
the probability
that a patient would be
randomized
to fluoxetine was 0.50 at the beginning of the study. At the time the last
patient in each stratum was enrolled, this probability
had increased to 0.68 in the
SREML stratum and 0.54 in the non-SREML
stratum. Despite these probabilities,
the treatment
allocation remained nearly balanced in both strata. This was in part
due to chance and in part to differences
between the definition
of success for
updating the urn and the definition of a responder in the final efficacy analysis.
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Table 1. Demographic and baseline characteristics
HRSD-17
Me (yr)
Stratum/treatment

n

total score

REML’

Mean

SD

%
Female

Mean

SD

Mean

SD

SREML
Fluoxetine

23

44.0

10.7

60.9

21.5

3.7

63.5

21.2

Placebo

22

41.5

11.3

81.8

22.2

3.4

61.7

18.8

Fluoxetine

23

39.1

10.9

65.2

20.6

3.2

90.6

27.9

Placebo

21

36.8

7.4

76.2

21 .o

3.1

87.0

21.3

28.1

Non-SREML

Combined

strata

Fluoxetine

46

41.6

10.9

63.0

21.1

3.4

77.1

Placebo

43

39.2

9.8

79.1

21.6

3.3

74.1

23.6

All patients

89

40.4

10.4

70.8

21.3

3.3

75.6

25.9

Note. HRSD-17 = first 17 items of the Hamllton Rating Scale for Depression. Non-SREML = nonshortened rapid eye
movement latency. REML = rapid eye movement latency. SREML = shortened rapid eye movement latency.
1. Mean REML from 2 nights

Table 2. Adaptive randomization probabilities at four time points during the
trial
Probability at time
First
patient
enrolled

One third
of patients
enrolled

Two thirds
of patients
enrolled

Last
patient
enrolled

Fluoxetine

0.50

0.64

0.60

0.68

Placebo

0.50

0.36

0.40

0.32

Fluoxetine

0.50

0.50

0.63

0.54

Placebo

0.50

0.50

0.37

0.46

Stratum/treatment
SREML

Non-SREML

Note. Non-SREML

= nonshortened

rapld eye movement latency. SREML = shortened rapid eye movement latency.

Table 3 shows study completion
rates and reasons for early discontinuation.
In
both strata combined,
32 of 46 (69.6%) fluoxetine-treated
and 33 of 43 (76.7%)
placebo-treated
patients completed the study. This difference was not statistically
significant.
Of the patients who discontinued
early, only 7 of 46 (15.2%) fluoxetinetreated and 7 of 43 (16.3%) placebo-treated
patients discontinued
the study because
of an adverse event (fluoxetine,
2; placebo, 0) or lack of efficacy (fluoxetine,
5; placebo, 7). Thirteen of 23 (56.5%) fluoxetine-treated
patients and 16 of 22 (72.7%)
placebo-treated
patients in the SREML stratum completed the study. However, of
the 10 fluoxetine-treated
patients who discontinued
the study before the last visit,
6 did so for reasons other than lack of efficacy or an adverse event (2, unavailable
for
followup;
2, patient decision; 2, protocol requirement).
None of the fluoxetinetreated or placebo-treated
patients in either group discontinued
the study because of
the occurrence
of insomnia.
In those with complaints
of insomnia,
three patients
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Table 3. Study completion

rates
Non-SREML

SREML
‘Fluoxetine
Variable

No.

Placebo

(%)

No.

Placebo

Fluoxetine

(%)

No.

(%)

No.

(%)

Randomly assigned

23

Completed 3 weeks

20

(87.0)

21

(95.5)

21

(91.3)

21

Completed 8 weeks

13

(56.5)

16

(72.7)

19

(82.6)

17

(81 .O)
(0.0)

Discontinued

22

21

23

(100.0)

for

Adverse event

1

(4.3)

0

(0.0)

1

(4.3)

0

Lack of efficacy

3

(13.0)

5

(22.7)

2

(8.7)

2

(9.5)

Other’

6

(26.1)

1

(4.5)

1

(4.3)

2

(9.5)

Note. Non-SREML

= nonshortened

rapid eye movement latency. SREML = shortened rapid eye movement latency.

1. Unavailable for followup (SREML: fluoxetine, 2; non-SREML: placebo, 1). patient decision (SREML: fluoxetine, 2;
non-SREML: fluoxetine. 1; placebo, I), and protocol requirement (SREML: fluoxetine. 2; placebo, 1).

(fluoxetine,
1; placebo, 2) were treated with chloral hydrate, the only prescription
hypnotic permitted during the study. Each of the three patients completed the study,
although only the fluoxetine-treated
patient met response criteria. Results of the
secondary analyses done to assess the effect of discontinuations
on result robustness
were all in agreement with the results from the primary analysis.
Table 4 presents the response and remission rates with fluoxetine and placebo in
each stratum and in the combined
strata. Twenty of 23 (87.0%) fluoxetine-treated
Table 4. Response

and remission

rates
Measure
Response’

Remission*

No. treated
2 3 weeks

No.

(%)

Fluoxetine

20

12

(60.0)

5

(25.0)

Placebo

21

7

(33.3)

3

(14.3)

Stratum/treatment

No.

(%)

SREML

Bayes

p3

0.047

0.204

Non-SREML
Fluoxetine

21

13

(61.9)

11

Placebo

21

10

(47.6)

6

Bayes

p3

0.182

(52.4)

(28.6)
0.062

Combined strata
Fluoxetine

41

25

(61 .O)

16

(39.0)

Placebo

42

17

(40.5)

9

(21.4)

Baves

Do

0.032

0.042

Note. Non-SREML = nonshortened rapid eye movement latency. SREML = shortened rapid eye movement latency.
HRSD-17 = first 17 items of the Hamilton Rating Scale for Depression.
1. 2 50% decrease in end-point HRSD-17 total score after at least 3 weeks of double-blind therapy.
2. HRSD-17 total score I6 at end point after at least 3 weeks of double-blind therapy.
3. The value shown reflects the probability that the true fluoxetine rate is lower than the true placebo rate, given the
results. A value > 0.950 or 5 0.050 is considered statistically significant.
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and 21 of 22 (95.5%) placebo-treated
patients in the SREML stratum, and 21 of
23 (91.3%) fluoxetine-treated
and 21 of 21 (100.0%) placebo-treated
patients in
the non-SREML
stratum completed at least 3 weeks of treatment and were eligible
for response
and remission
rate analyses.
Fluoxetine
produced
a statistically
significantly
higher response rate (60%) than placebo (30%) in the SREML stratum
(Bayesp = 0.047) and in the combined strata (Bayesp = 0.032). Although fluoxetine
was numerically
superior to placebo in achieving
a remission
in the SREML
stratum, this difference was not statistically significant.
Fluoxetine
was significantly
superior for remission rates in the total patient sample (39.0% vs. 21.4’%, Bayes
p = 0.042) and showed a trend to significance in remission rates in the non-SREML
stratum (52.4% vs. 28.6%, Bayes p = 0.062). The results for an intent-to-treat
analysis were similar.
Fig. 1 shows the baseline-to-end-point
mean change in the HRSD-17 scores for
patients by stratum and for the strata combined.
As can be seen, fluoxetine
was
significantly
superior to placebo in the SREML stratum (Bayes p = 0.003) and in
the strata combined (Bayes p = O.OOS), but not in the non-SREML
stratum (Bayes
p = 0.269). Fig. 2 shows the distribution
of HRSD-17 total scores at end point (last
visit carried forward) for patients in the SREML and non-SREML
strata.
Two of the six investigational
sites randomized
three or fewer patients per REML
stratum. The results were consistent across the other four investigational
sites.
Fig. 3 illustrates
the mean HRSD-17 change by week for the SREML stratum
(top), non-SREML
stratum (center), and combined
strata (bottom).
Fluoxetine
demonstrated
statistically significant differences from placebo in both the SREML
stratum and the combined strata beginning with week 1 and continuing
throughout
the study with the exception that fluoxetine
did not separate from placebo in the
SREML stratum at week 4. There were no statistically significant differences at any
week in the non-SREML
stratum.

Fig. 1. Mean baseline-to-end-point change in HRSD-17 total scores by
stratum and for the strata combined

-12 -

I
l

*

I fluoxetine
0 Placebo

I
l

*

-14
N=23 N=22
SREML

N=23 N=21
N-SREML

N=46 N=43
Combined

SREML = shortened rapid eye movement latency stratum. N-SREML = nonshortened rapid eye movement latency
stratum. HRSD = Hamilton Rating Scale for Depression. Asterisks denote a statistically significant treatment difference
(” = Bayes p < 0.01).
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Fig. 2. Distribution of HRSD-17 total scores at end point (last visit carried
forward) for patients in the SREML and N-SREML strata
SREML
Fluoxetino

Endpoint

HAMD,,

Scorn

SREML

N-SREML

PlOC&O

Endpoint

HAMD,,

Scan

Endpoint

SREML = shortened rapid eye movement latency stratum. N-SREML = nonshortened
stratum. HRSD = Hamilton Rating Scale for Depression.

HAMD,,

Score

rapid eye movement latency

Table 5 summarizes
changes in other measures of efficacy (MADRS
total score
and CGI-Severity).
Significantly
greater improvement
in the MADRS total score
(Bayes p = 0.036) and in CGI-Severity
(Bayes p = 0.016) was observed with
fluoxetine compared with placebo in the SREML stratum.
An analysis of adverse events showed that in the SREML stratum,
asthenia
occurred significantly
more often with fluoxetine (17.47~) than with placebo (0.0%)
while dyspepsia,
flu syndrome,
sinusitis,
and urinary
tract infection
occurred
significantly
more often with placebo than fluoxetine.
In the non-SREML
stratum,
back pain, constipation,
and allergic reaction occurred significantly
more often with
placebo. In the combined strata, somnolence
occurred significantly
more often with
fluoxetine
(13.0%) than with placebo (2.3%), while constipation,
sinusitis,
and
urinary
tract infection
occurred
significantly
more often with placebo
than
fluoxetine.
No evidence of an increased incidence of treatment-emergent
anxiety or
nervousness
attributable
to fluoxetine was seen in this study. In the combined strata,
9 of 46 (19.6%) fluoxetine-treated
patients experienced
anxiety compared with 7 of
43 (16.3%) placebo-treated
patients, whereas 4 (8.7%) fluoxetine-treated
patients
reported nervousness compared with 7 (16.3%) placebo-treated
patients.
No suicide attempts were reported in this trial. To compare further the treatments
with respect to effect on suicidality,
the suicidality items from the HRSD (item 3)
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Fig. 3. Mean weekly change in HRSD-17 total score for patients in the
shortened rapid eye movement latency (SREML) stratum (top), nonshortened rapid eye movement latency (non-SREML) stratum (center),
and combined strata (bottom).
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Table 5. Summary of change in secondary efficacy measures’
Non-SREML

SREML
Fluoxetine
(n=22)

Measure/
Variable

Placebo
(n=22)

Fluoxetine
(n=23)

Combined strata

Placebo
(n-21)

Fluoxetine
(n=45)

Placebo
(n=43)

MADRS total score
Baseline

25.4+5.9

Change

27.0f

5.9

-7.lflo.l*

-12.7k9.8

26.2k

5.2

-12.4k11.3

25.7k

5.6

-11.0+11.2

25.8f

5.5

-12.6k10.5

26.3-t

5.8

-9.0_+10.7

CGI-Severity
Baseline

4.Oko.5

Change

-1.51-l

.o

4.2f

0.5

-0.7*

1.3”

3.9-t

0.5

4.Ok

0.6

3.9+

0.5

-1.3+

1.4

-1.41

1.5

-1.4+

1.2

4.11
-l.li

0.5
1.4

Note. SREML = shortened rapid eye movement latency. Non-SREML = nonshortened rapid eye movement latency.
MADRS = Montgomery-Asberg
Depression Rating Scale. CGI = Clinical Global Impression.
‘Statistically
1. Values

significant treatment difference, Bayes p < 0.050 or > 0.950.

shown are mean + standard deviation.

and the MADRS (item IO) were analyzed. Fluoxetine-treated
patients demonstrated
a significantly
greater reduction in HRSD item 3 and MADRS item 10 scores than
did placebo-treated
patients in both the SREML stratum (Bayes p = 0.004) and in
the combined strata (Bayes p = 0.003). Two cases of emergent suicidal ideation (an
increase in baseline HRSD item 3 score from 0 or 1 to a score of 3 or 4 at any time
during double-blind
therapy) were observed, both in placebo-treated
patients in the
SREML stratum.

Comment
In this study, beginning at week 1 and continuing
throughout
the study, a robust and
statistically
significant
separation
of fluoxetine
compared
with placebo
was
demonstrated
on the HRSD-17 total score in both the patients with SREML and the
combined
sample, demonstrating
that the therapeutic
benefits of fluoxetine
were
evident as early as the first week of therapy. A major finding of this study, however,
was that SREML predicted relatively poor response to placebo compared
with
fluoxetine in patients with major depression. This finding would be expected based
on results of previous studies (Coble et al., 1979; Svendsen and Christensen,
1981;
Rush et al., 1985). Although
there was no statistically
significant
difference in
response rates between fluoxetine-treated
and placebo-treated
patients in the nonSREML group, the design of this study was not optimal to show a statistically
significant treatment difference in patients with non-SREML.
Although statistically inferior to fluoxetine, placebo treatment performed better in
the patients with SREML in our study than might have been expected from the work
of Coble et al. (1979), whereas active.treatment
performed less well in the patients
with SREML than might have been predicted from the work of Rush et al. (1985).
However,
direct comparisons
may be limited by differences
in study design,
investigators,
and methodology.
Ours was a longer (g-week) multicenter
study
in outpatients
with major depression as diagnosed by DSM-III-R criteria. Coble et
al. (1979) and Rush et al. (1985, 1989) conducted
shorter (bweek
and 6-week,
respectively)
single-center
studies with patients diagnosed
by structured
interview
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using the SADS or SADS-Lifetime
version. In addition, Coble et al. (1979) studied
inpatients,
while Rush et al. (1985) included both inpatients and outpatients
in their
first study. Since inpatients
with major depression
may be expected to be more
severely ill, it would not be surprising to find a lower placebo response rate and a
higher active drug response rate among them. Conversely,
our outpatient,
less
severely depressed
sample could have a trend toward narrower
differentiation
between active and placebo treatments.
Moreover, our protocol did not allow the
fluoxetine dose to be increased beyond 20 mg per day, thus eliminating
the possibility of improvement
with a higher dose in partial responders and nonresponders.
It is interesting to note that even though our sample was drawn from an outpatient
pool, slightly more than 50% of the patients had SREML. This underscores
the fact
that careful clinical screening of outpatients
can provide a homogeneous
subgroup
with a biological marker of major depression. We are conducting further analyses of
the clinical correlates of this sample and will report them separately.
The adaptive randomization
scheme was successful at increasing the probability,
within the SREML stratum, that patients would receive fluoxetine,
the treatment
that performed
better in this stratum. However, because of both chance and the
definition
of success used to accelerate updating of the computerized
arm, treatment
allocation
remained
balanced
even in the SREML
stratum.
The logistics of
performing
a multicenter,
double-blind
adaptive trial proved to be feasible. The
ethical advantage
offered by adaptive trials makes them worth consideration
in
future studies.
While our findings are encouraging
with respect to a possible biological marker
for depression,
their significance
for a practicing
clinician
is less clear. This is
especially so since fluoxetine
was found to be an approximately
equally effective
treatment in both the SREML and the non-SREML
strata. The use of REML as a
“test” to predict who may benefit from treatment with a selective serotonin uptake
inhibitor-in
this case, fluoxetine-is
not supported
by our findings, but our data
do suggest REML is a tool to predict who may or may not respond to placebo.
Although of little practical utility for a clinician, this is of great interest to treatment
researchers.
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