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he range of antidepressant medications from which
to choose has increased dramatically in the last dec-
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Background: Retrospective data analyses
were conducted of a single-blind trial of 993
outpatients with nonpsychotic major depression
(DSM-III-R) treated for 12 weeks with nefazo-
done to provide a more specific picture of the
nature and timing of response or remission to
acute-phase treatment.

Method: All patients participated in a single-
blind, 16-week lead-in to obtain responders eli-
gible for a subsequent double-blind, randomized
continuation phase trial. Outcomes were defined
by the 17-item Hamilton Rating Scale for Depres-
sion (HAM-D). A ≥ 50% reduction from baseline
defined response, and a total HAM-D exit score
of ≤ 8 defined remission.

Results: Of all patients who entered the trial,
41.8% (last observation carried forward) re-
sponded at or before week 4 (early responders),
and an additional 25.2% responded thereafter;
18.3% achieved remission at or before week 4;
33.6% achieved remission after week 4. Thus,
77.3% of those responding ultimately remitted.
On average, remission followed response by 2
weeks. The average end-of-treatment dose was
376 mg/day at exit (last observation carried for-
ward). Responders or remitters (as opposed to
nonresponders or nonremitters) had lower base-
line depressive symptomatology and were more
likely to be married or cohabiting.

Conclusion: The full symptomatic benefit of
antidepressant medication may not be apparent
until completion of an 8- to 10-week trial. A high
number of responders ultimately attained remis-
sion. Baseline demographic and clinical features
were not highly predictive of who would or
would not benefit from nefazodone. For routine
care, a minimal acute-phase trial, using a 50%
reduction in baseline symptom severity to define
response, should be 8 weeks. Whether ultimate
nonresponders can be identified earlier than 8
weeks deserves further study.
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T
ade. Four to 7 “classes” of agents are now recognized on
the basis of their presynaptic and postsynaptic effects on
neurotransmitter release, reuptake, metabolism, or pre-
synaptic or postsynaptic receptor blockade.1,2 These agents
appear to be largely equal in both overall efficacy and
speed of onset of action. Most of the newer agents are as-
sociated with lower attrition due to side effects than the
older agents,3–6 and they are far safer in overdose than tri-
cyclic antidepressants. Further, there is evidence from case
reports and consecutive case series,7–10 but rarely from ran-
domized, controlled, double-blind trials,11 that when pa-
tients cannot tolerate or do not respond satisfactorily to
one agent, one from another class is likely to provide a
50% or better chance of response. Most, but not all, stud-
ies suggest that a within-class switch may be of equal util-
ity to an out-of-class switch in patients who fail to benefit
from initial treatment with selective serotonin reuptake
inhibitors.7–10

With the many therapeutic choices, recent attempts
to define a preferred sequence of medication options (step-
wise disease management plans or medication algorithms)
have been reported.12–16 Inherent in such algorithm efforts,
however, and germane to the treatment of all patients in
general, are several specific questions, not yet well ad-
dressed by the scientific literature: (1) can one identify
patients, using baseline clinical or other characteristics,
who have a greater than average chance of responding to
a particular agent; (2) after treatment has begun, how can
one identify, as early and accurately as possible, those in-
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dividuals who will not ultimately benefit from the selected
agent (i.e., those who will need to proceed to another agent
or receive an augmenting agent); and (3) after what point
in the treatment trial can one expect no further benefit
without changing the treatment?

Nefazodone is a recently marketed antidepressant that
inhibits both serotonin (5-HT) and norepinephrine reup-
take and potently blocks postsynaptic 5-HT2 receptors. A
series of placebo-controlled studies show that nefazodone
is effective for treating patients with major depression17

and that it is equal in efficacy to fluoxetine,18–20 imipra-
mine,21,22 sertraline,23 and paroxetine.24,25 However, effi-
cacy and safety data are only part of the information clini-
cians need to most effectively use any medication.26,27

They need to know who will respond, when the response
can be anticipated, and since symptom remission is the
aim of treatment, whether and when those who initially
respond will ultimately remit fully.28,29

We anticipated that there would be 2 groups of patients
who responded or remitted: (1) those showing response/
remission at or before week 4 (earlier) and (2) those
responding or remitting after week 4 (later). Some clini-
cians opt to switch or augment an agent as early as week
3 or 4 for those not responding. Therefore, we wished to
know whether and how often patients responded later and
who these patients were. Secondly, since the ultimate goal
of treatment is symptomatic remission (not just re-
sponse),29 we wished to know when remission occurred
and which patients achieved this status.

Our specific questions were (1) when does response
occur, (2) when does remission occur, (3) are there earlier
responders and later responders, (4) are there earlier
remitters and later remitters, (5) are earlier responders dif-
ferent from later responders, (6) do earlier remitters differ
from later remitters, and (7) what percentage of respond-
ers go on to a sustained response, remission, or a sustained
remission?

METHOD

Study Design
This retrospective data analysis relies on pooled data

gathered as part of 2 multicenter, 16-week, acute-phase
portions of 2 double-blind, placebo-controlled trials of
nefazodone in the prevention of relapse during continua-
tion-phase treatment in adult outpatients with DSM-III-R
nonpsychotic major depression. Each trial was divided
into 3 phases: (1)�a 1- to 4-week baseline observation
phase to ensure patients met eligibility criteria, (2) a
16-week stabilization phase with single-blind nefazodone
therapy to select patients in remission, and (3) a 36-week,
double-blind, randomized continuation phase trial of
nefazodone or placebo for acute-phase remitters. A
single-blind extension of 36 weeks was made available to
those not randomly assigned to the placebo substitution.

Patients were recruited via advertisements, referral from
other health professionals, and self-referral. All patients
gave written informed consent prior to beginning
the study. All patients were ≥ 18 years of age and had
DSM-III-R major depression (single or recurrent). For
those with recurrent depression, they had to be in the cur-
rent episode for ≥ 6 months or had to have a history of de-
pressive episodes lasting ≥ 6 more months. For single-
episode patients, the current episode had to exceed 1 year
in duration. All patients were diagnosed by Structured
Clinical Interview for DSM-III-R (SCID).30 Excluded were
pregnant or lactating women and sexually active women
of childbearing potential who were not using adequate con-
traception; patients with current organic mental syndromes
or any psychotic disorders, bipolar disorder, or seasonal de-
pression; patients with significant current general medical
conditions that increased the risk of adverse events during
the trial; those with any psychoactive substance use disor-
der within the 6 months prior to the study; those with al-
lergies to trazodone or m-CPP (m-chlorophenylpiperazine);
those previously participating in a nefazodone trial; and
those who were a significant suicidal risk.

Acute trial outcome was assessed with the 17-item
Hamilton Rating Scale for Depression (HAM-D),31,32 the
28-item Inventory of Depressive Symptomatology, Cli-
nician Rated (IDS-C) and Self-Report (IDS-SR),33,34 the
14-item Hamilton Rating Scale for Anxiety (HAM-A),35

and the Clinical Global Impressions-Severity of Illness
and -Improvement scales.36 Primary outcomes were mea-
sured at baseline (week 0) and at weeks 1, 2, 3, 4, 6, 8, 10,
12, and 16.

Eligible patients began nefazodone and were titrated
between 100 and 600 mg/day. The study therapy was
given in divided doses (generally b.i.d.). Patients initially
took 100 mg/day. The dose was increased by one 100-mg
tablet every 1 to 4 days so that all patients were receiving
the target dose of 200 mg b.i.d. (400 mg/day) by the end
of the first or second week. By the end of week 2, patients
without a good response and no rate-limiting adverse ef-
fects were titrated to 500 or 600 mg/day.

For the purpose of randomization and entry into the
double-blind trial, patients were defined to be in stable re-
mission at the end of single-blind treatment if they had (1)
achieved a HAM-D total score ≤ 10 on 2 consecutive vis-
its at least 7 days apart from week 6 through week 10,
with no 2 consecutive HAM-D scores > 10 thereafter; and
(2) had a HAM-D score ≤ 10 at the week-16 visit and at
the previous week (occurring at least 7 days earlier).

Definitions of Response and Remission
We defined response and remission using itemized

symptom severity ratings completed by clinicians. We
chose the 17-item HAM-D as the preferred measure, given
its wide historical use. A ≥ 50% reduction from baseline
total score was declared a response. Two consecutive rat-
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ings at ≤ 50% of baseline were “sustained” responses. Re-
mission was declared if the 17-item HAM-D total score
was ≤ 8, while a “sustained remission” was declared if 2
consecutive ratings met this threshold. In these analyses,
we focused on weeks 0 to 12, since that time period was
sufficient to answer the questions posed. We choose 4
weeks (or earlier) to define “early” response a priori based
on our prior findings with tricyclic antidepressants.37

For responders and remitters, the time at which the
subject met criteria for response or remission defined
their status for analysis. Status was defined a priori inde-
pendent of how long the patient stayed in the treatment
trial. Since we have also used the definition of sustained
response and sustained remission, some subjects who
were identified as responders or remitters may not have
been defined as sustained responders if they did not meet
the latter definition. For nonresponders, on the other
hand, all available data that defined group membership
were used. That is, subjects were defined as nonre-
sponders if they remained in treatment beyond the first
visit and never met criteria for response regardless of the
timing of their exit from the study.

Statistical Methods
Statistical methods employed in this study included

t test, chi-square, survival analysis, and logistic regres-
sion. The baseline measures in Table 1 were compared be-
tween earlier and later responders and remitters using t
test or χ2 as appropriate. Kaplan-Meier38 survival curves
were conducted for time to response and remission,39 and
the Kaplan-Meier type estimate of the hazard function
was graphed. Patients who dropped out of the study with-

out attaining response or remission were considered cen-
sored at the point they left the study. Logistic regression
analysis was used to identify factors related to response
versus nonresponse. Four analyses were carried out, with
one analysis each for level of benefit: response, sustained
response, remission, and sustained remission. We used a p
value of .05 to determine which factors were added or de-
leted from the model. All models were evaluated for the
assumption of linearity, the need for interaction terms, and
the presence of outliers. The factors included age, age at
onset, length of illness, gender, marital status (married/not
married), previous hospitalization (yes/no), family history
of depression (yes/no/unknown), prior depressive epi-
sodes (yes/no), and baseline HAM-D, HAM-A, IDS-C,
and IDS-SR scores.

RESULTS

Sample Features
Table 1 shows the baseline demographic and clinical

features of all patients (N = 993), as well as for earlier (≤ 4
weeks) and later (> 4 weeks) responders and earlier and
later remitters. The average end-of-treatment dose was 376
mg/day at exit (last observation carried forward). Of the
993 patients included in this study, 415 patients (41.8%) re-
sponded in the first 4 weeks and an additional 250 (25.2%)
responded after week 4. Thus, of those who responded
(N = 665), 250 (37.6%) did so after week 4. Altogether, 516
patients remitted. A total of 182 patients (18.3%) were clas-
sified as earlier remitters, while 334 patients (33.6%) were
classified as later remitters. Thus, of those who remitted,
64.7% did so after week 4. Altogether, 77.3% of respond-

Table 1. A Comparison of Baseline Demographic and Clinical Features for Early and Late Responders and Remittersa

All Early Late Early Late
Patients Responders Responders Remitters Remitters

Variable (N = 993) (N = 415) (N = 250) p Valueb (N = 182) (N = 334) p Valuec

Female, % 64.4 64.8 63.6 .75 68.7 61.7 .11
Not married, % 56.0 52.5 53.6 .79 48.9 50.9 .67
Positive family history, % 32.6 35.7 32.4 .39 36.8 32.0 .27

Mean SD Mean SD Mean SD Mean SD Mean SD
Age, y 40.9 10.9 40.3 10.6 42.5 10.3 .01* 40.3 10.3 41.4 10.5 .27
Age at onset, y 28.0 12.9 28.7 12.8 28.0 13.1 .47 28.1 12.8 28.3 13.1 .83
No. previous hospitalizations 0.1 0.5 0.1 0.6 0.1 0.4 .66 0.09 0.04 0.09 0.04 .87
No. prior episodes 2.5 3.7 2.2 3.0 2.7 4.1 .10 2.3 2.9 2.4 3.4 .53
Baseline measures

HAM-D 24.8 2.9 24.8 3.0 24.9 2.9 .83 24.1 2.6 24.9 2.9 .001*
HAM-A 18.4 5.1 18.4 5.2 18.7 5.0 .42 17.9 5.0 18.4 5.2 .42
IDS-C 37.2 7.2 36.2 7.5 37.6 6.8 .02* 35.0 7.3 36.9 7.2 .005*
IDS-SR 37.0 9.4 35.9 9.6 36.4 8.6 .49 34.8 9.9 36.3 8.9 .09

Exit measures (LOCF)
HAM-D 11.7 7.4 7.7 5.4 9.1 4.8 .001* 6.3 5.0 7.1 4.3 .08
HAM-A 10.3 5.9 7.7 4.8 10.0 4.7 .001* 6.3 4.2 8.0 4.4 .001*
IDS-C 20.4 11.8 14.6 9.6 19.8 9.5 .001* 11.3 8.4 15.6 8.8 .001*
IDS-SR 23.4 11.6 18.5 10.3 23.4 9.4 .001* 14.8 9.0 20.2 9.4 .001*

aAbbreviations: HAM-A = Hamilton Rating Scale for Anxiety, HAM-D = Hamilton Rating Scale for Depression, IDS-C = Inventory of Depressive
Symptomatology, Clinician Rated, IDS-SR = Inventory of Depressive Symptomatology, Self-Report, LOCF = last observation carried forward.
bEarly response (occurred at or before week 4) vs. late response (occurred after week 4).
cEarly remission (occurred at or before week 4) vs. late remission (occurred after week 4).
*Significant difference.
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ers also remitted. Of the 665 responders, only 514 remitters
had a known response status.

Table 1 compares baseline features of both earlier and
later responders and earlier as opposed to later remitters.
Earlier responders were younger than later responders,
and they were less severely ill by IDS-C baseline total
score. Later responders tended (p < .10) to have more
prior depressive episodes than earlier responders. Later
remitters were significantly more depressed than earlier
remitters at baseline by HAM-D and IDS-C total scores.

At week 12 (or exit) last observation carried forward
(LOCF), scores on the HAM-D, HAM-A, IDS-C, and
IDS-SR were lower for earlier as opposed to later re-
sponders (p < .001). Similarly, the HAM-A, IDS-C, and
IDS-SR scores were lower for earlier as opposed to later
remitters (p < .001).

When Does Response/Remission Occur?
Table 2 shows the percentage of responders and sus-

tained responders, as well as the percentage of remitters
and sustained remitters using HAM-D criteria at each
measurement occasion. Of note, only 556 patients (56%)

initially beginning treatment completed 12 weeks. About
two thirds (67.2%) of the intent-to-treat patient sample re-
sponded at or before week 12. This is the percentage of
patients who responded at any time and, thus, includes
those who dropped out after achieving response but prior
to the completion of the study. Of those who achieved a
response, 92.0% achieved a sustained response.

In this sample, 176 patients experienced response and
remission at the same visit. This number is 17.7% of the
total sample (N = 993) and 34.2% of the 514 patients who
ultimately attained response or remission.

Nearly one third (32.3%) of the sample achieved re-
mission by week 6. Ultimately, over 50% of the patients
remitted by week 12. While only 23.4% achieved a sus-
tained remission by week 6, nearly one half (44.5%)
achieved sustained remission by week 12.

Figure 1 shows hazard curves using HAM-D to define
response and remission. The probability of response re-
mains fairly constant after week 2, while the probability
of remission shows an upward trend through week 12.
Figure 2 shows hazard curves using HAM-D to define
sustained response and sustained remission.

Table 2. Timing of Response and Remissiona

Week 1 Week 2 Week 3 Week 4 Week 6 Week 8 Week 10 Week 12
Variable (N = 881) (N = 845) (N = 806) (N = 766) (N = 678) (N = 609) (N = 548) (N = 556)
Visit wise

Mean HAM-D score 20.3 17.4 14.8 14.1 11.1 10.4 8.7 8.3
Responders, % 5.5 17.9 34.6 38.5 62.1 67.2 77.5 81.2
Sustained responders, % 3.8 14.8 27.5 35.7 57.7 65.4 76.2 81.2
Remitters, % 1.4 5.2 13.6 16.3 35.6 41.6 57.0 57.4
Sustained remitters, % 0.6 3.9 9.2 14.5 28.6 37.6 51.4 57.4

Last observation carried forward
Mean HAM-D score 20.8 18.2 16.0 15.4 13.6 13.2 12.5 12.4
Responders (N = 989), % 4.9 17.0 33.1 41.8 55.9 61.5 64.9 67.2
Sustained responders (N = 989), % 3.3 12.8 24.2 32.5 47.7 54.1 58.9 61.9
Remitters (N = 993), % 1.2 5.1 12.9 18.3 32.3 40.4 48.3 52.0
Sustained remitters (N = 993), % 0.5 3.3 8.0 12.5 23.4 30.3 39.2 44.5

Mean HAM-D score at exit 22.4 19.3 17.1 17.5 15.1 16.3 13.4 8.3
aAbbreviation: HAM-D = Hamilton Rating Scale for Depression. Response defined as a ≥ 50% reduction in baseline HAM-D total score. Remission
defined as a HAM-D total score ≤ 8.

Figure 2. Time to Sustained Response and Remission by
17-Item Hamilton Rating Scale for Depression (HAM-D)
Score (N = 993)
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Figure 1. Time to Response and Remission by 17-Item
Hamilton Rating Scale for Depression (HAM-D) Score
(N = 993)
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Who Attains Response and Who Attains Remission?
Table 3 shows the results of a variable selection proce-

dure carried out for each logistic regression analysis of
the 4 levels of benefit (response, sustained response, re-
mission, and sustained remission) to find predictors of
those patients who benefit versus those who do not. Un-
married patients had lower odds of response or remission
than married patients for all 4 levels of benefit. The odds
of response/remission for unmarried patients were about
60% to 70% of the odds for married patients. The findings
for other variables included (1) the odds of response or
sustained response to nefazodone decreased by about
15% as the baseline IDS-SR score was increased by 5
points (i.e., the higher the baseline IDS-SR total score, the
lower the odds of response or sustained response), and (2)
for remission and sustained remission, higher baseline
IDS-C total score lowered the odds by about 13% for ev-
ery 5-point increment. Patients with prior episodes of de-
pression had greater odds of remission than patients with-
out such prior episodes.

DISCUSSION

This retrospective data analysis revealed that response
to nefazodone occurred both earlier (at or before 4 weeks)
and later (5–12 weeks) during acute-phase treatment. In
fact, 37.6% of those who ultimately responded did so af-
ter week 4. Few patients (8.6%) who ultimately responded
did so after 8 weeks. Remission followed response by a
mean ± SD of 2.1 ± 2.2 weeks. Nearly two thirds (63.6%)
of those who ultimately remitted did so at or after 6 weeks
of treatment. Nearly all responders (92.0%) attained a
sustained response, and nearly all remitters (85.7%) at-
tained a sustained remission. Most who initially responded
(N = 665) ultimately attained remission (N = 514) (77.3%).
This is consistent with other observations in that about one
half of depressed patients entering acute-phase trials ex-
perienced a response by week 6.37.40

A comparison of baseline demographic and clinical fea-
tures for earlier as opposed to later responders or remitters
revealed that patients in the earlier response group were
younger than later responders. Baseline depressive symp-
tom severity (i.e., IDS-C total score) for both earlier re-
sponders and earlier remitters were lower than for later
responders or remitters. Finally, the patients whose de-
pression responded earlier (as opposed to later) had lower
anxiety and depressive symptoms as measured by the
HAM-D, HAM-A, IDS-C, and IDS-SR at exit. This find-
ing of a better clinical benefit for those responding early
mirrors another recent report.41

The present results suggest that the length of acute-phase
nefazodone therapy in outpatients with minimal general
medical or psychiatric current comorbidity should be at
least 6 weeks to identify responders. The response rate of
67.2% is equal to or exceeds that of other medications (see
Depression Guideline Panel28 and Keller et al.42). To deter-
mine if remission will occur with medication alone, 10
weeks of treatment are recommended. Of note is the fact
that 77.3% of those who responded ultimately remitted.
Quitkin et al.43,44 and Nierenberg et al.45,46 have also reported
on the pattern of symptom change in acute-phase treatment
with antidepressants. Their approach has generally been de-
signed to understand the basic prediction of response. Con-
versely, we have chosen to focus on the question of when
in the course of treatment do patients respond or remit.

Logistic regression analyses revealed that greater symp-
tom severity at baseline, whether by clinician rating or by
self-report, was associated with poorer outcomes defined
either as response or as remission. Patients who were mar-
ried had a greater likelihood of response or remission than
unmarried patients, perhaps due to greater social support
for married patients. Those with prior depressive episodes
had a greater likelihood of remission with nefazodone, per-
haps because those with single episodes were required by
protocol to be depressed for a longer time period than those
with recurrent episodes. The presence or absence of prior
episodes was unrelated to the likelihood of response. Of
note, age, length of illness, age at onset of illness, gender,
and family history were unrelated to the likelihood of ei-
ther response or remission. Importantly, level of baseline
anxiety was also unrelated to the likelihood of response or
remission.

There are several limitations to the current report. With-
out a placebo group, one cannot attribute cause to the drug
itself. In fact, it is likely that results include both those who
responded to a specific drug effect and those who re-
sponded to nonspecific drug effects, since both kinds of
patients are likely to be found in this cohort. Conversely,
clinicians are treating patient groups much like the one in
this study. Thus, this retrospective analysis does provide
tentative answers to current clinical questions.

In summary, (1) nefazodone results in a 67.2% response
rate and a 52.0% remission rate in outpatients with moder-

Table 3. Summary of Results of Logistic Regression Analysis
of 4 Different Response Definitions (based on HAM-D score)a

Sustained Sustained
Predictor Response Response Remission Remission
Marital statusb 0.71 0.72 0.60 0.61

(0.54 to 0.93) (0.55 to 0.94) (0.46 to 0.78) (0.47 to 0.80)
IDS-Cc 0.82 0.84

(0.74 to 0.90) (0.76 to 0.92)
IDS-SRc 0.85 0.86

(0.79 to 0.92) (0.81 to 0.93)
Presence of 1.37 1.36

prior episoded (1.02 to 1.83) (1.02 to 1.83)
aValues shown as odds ratio (95% confidence interval). Abbreviations:
HAM-D = Hamilton Rating Scale for Depression, IDS-C = Inventory
of Depressive Symptomatology, Clinician Rated, IDS-SR = Inventory
of Depressive Symptomatology, Self-Report.
bUnmarried patients had a lower odds of responding or remitting.
cOdds ratio for a 5-point increase in the predictor.
dPresence of a prior episode increases the odds of remission.
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ate to moderately severe nonpsychotic major depression;
(2) the length of acute-phase antidepressant drug treat-
ment should be at least 6 weeks to capture the 20% to
30% of patients who do not respond in the first 4 weeks of
treatment but who will respond by week 6; (3) patients
who ultimately responded did so between weeks 6 and 8;
and (4) the clinical and demographic features associated
with response versus nonresponse are not powerful
enough to form the basis for patient selection.

Drug names: fluoxetine (Prozac), nefazodone (Serzone), paroxetine
(Paxil), sertraline (Zoloft).
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