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of antidepressant efficacy. Worsening may discourage a
subject and lead to treatment noncompliance and/or pre-
mature withdrawal from treatment trials. Because effi-
cacy is typically based on the change from baseline of a
single measure of depressive severity at the end of treat-
ment, worsening at the terminal visit can convert a re-
sponder (≥ 50% reduction in Hamilton Rating Scale for
Depression1 score) to a nonresponder. In some clinical
trials––and in clinical practice2––deterioration could lead
to a change in dose or a change in treatment. Finally, the
power to separate the signal of an efficacious drug from
that of placebo is weakened by the resulting increased
variability of response.3

Exacerbation during short-term treatment trials of anti-
depressants has been examined from several perspectives.
Worsening during a drug-free interval between screening
and baseline has been linked to poor separation of subse-
quent drug response from placebo response.4 Worsening
following an initial response (nonpersistent response) has
been used to exclude subjects from classification as true
drug responders.5 Worsening in the first 6 weeks of treat-
ment predicted nonresponse to 12 weeks of fluoxetine and
a greater likelihood of dropout prior to study completion.6

In a preliminary study comparing potential correlates of
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Objective: Acute worsening of depression
can negatively impact the outcomes of clinical
trials of antidepressants and patient compliance
to treatment. We hypothesized that acute
worsenings would be more frequent in premeno-
pausal women, relative to men or postmenopausal
women, and in women who had demonstrated
premenstrual symptom exacerbations (PMEs)
prior to treatment, relative to those who had
demonstrated no PMEs.

Method: Subjects diagnosed with DSM-III-R
chronic major depressive disorder or double de-
pression (dysthymia with concurrent major de-
pressive episode) were randomly assigned be-
tween February 1993 and December 1994 to 12
weeks of double-blind treatment with flexibly-
dosed sertraline or imipramine, with crossover
to the alternate drug in the absence of response.
A 6-point or more increase in the 17-item Hamil-
ton Rating Scale for Depression relative to the
(7–14 day) previous visit defined worsening.
PME was assessed through daily diaries prior
to treatment.

Results: There were 3582 evaluable visits at-
tended by 554 subjects. Premenopausal women
had a deteriorating depressive presentation at a
greater proportion of their visits (8.6%) than did
postmenopausal women (4.5%, p < .01) or men
(5.9%, p < .01). The presence of PME at baseline
was associated with more worsenings than the
absence of PME (12.0% vs. 7.3%, p < .05). Re-
sults were similar whether the subject was treated
with sertraline or imipramine. Nonresponse at
treatment completion was more likely among
subjects with worsening (p < .01). Dropouts
were more likely than completers to have had
an exacerbation at their terminal visit (p < .05).

Conclusion: Acute worsening of depression
was associated with reproductive variables and
negatively affected clinical trial outcomes in-
cluding early treatment discontinuation and
nonresponse.
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worsening, reproductive status had a greater influence
than did concurrent life events or a change in the clinician-
rater7: worsening was more common in women with natu-
ral menstrual cycles than in noncycling women or men,
and showed a large effect of menstrual cycle phase.

Here we examine data from a study comparing the effi-
cacy of sertraline and imipramine in subjects with chronic
depression. A subset of the premenopausal women had
maintained daily logs at baseline that allowed prospective
identification of premenstrual symptom exacerbations
(PMEs) (Kornstein et al.8). We hypothesized that among
subjects with chronic depression, acute worsenings would
be more frequent in premenopausal women than in men or
postmenopausal women. Among premenopausal women,
we hypothesized that acute worsenings would be more
frequent in those who had demonstrated PMEs prior to
treatment, relative to those who had demonstrated no
PMEs.

METHOD

Clinical Trial
Following institutional review board approval, indi-

viduals aged 21 to 65 years who met DSM-III-R criteria
for chronic major depressive disorder (MDD) (i.e., major
depressive episode of at least 2 years’ duration without
antecedent dysthymia) or double depression (i.e., major
depressive episode superimposed on dysthymia) in the ab-
sence of significant medical or psychiatric comorbidity
were recruited through advertisement or medical referral
to 1 of 10 university-affiliated medical centers or 2 clin-
ical research centers. All subjects provided written in-
formed consent. The rationale, design, methods, and
inclusion/exclusion criteria of the treatment trial have
been reported in detail elsewhere.9,10

A 24-item Hamilton Rating Scale for Depression
(HAM-D24)

1 score of 18 or more and a Clinical Global
Impressions-Severity of Illness scale (CGI-S)11 score of
3 or more after 1 week of placebo washout were required
for study entry. Between February 1993 and December
1994, subjects were randomly assigned to 12 weeks of
double-blind treatment with sertraline or imipramine in a
2:1 ratio (acute phase). Nonresponders after 12 weeks
were removed from study medication for at least a week
and then were eligible to enter a 12-week double-blind
trial of the alternate medication (crossover phase).

The starting dose of both medications was 50 mg/day.
Dose titration was allowed according to clinical response
and the absence of dose-limiting side effects, to a maxi-
mum of 300 mg/day imipramine or 200 mg/day sertraline.
The mean (SD) sertraline dose at the end of the initial
12-week trial was 140 (60) mg/day in women and 143 (59)
mg/day in men. The mean (SD) imipramine dose at the
end of the initial 12-week trial was 196 (82) mg/day in
women and 208 (83) mg/day in men.

Subject visits were scheduled at weekly intervals for
the first 6 weeks and biweekly thereafter, in both the acute
and (if needed) the crossover phases. At baseline and the
week 1, 2, 4, 6, 8, 10, and 12 visits of each phase, rating
scales included the HAM-D24 and the CGI-S and (post-
baseline) the Clinical Global Impressions-Improvement
(CGI-I)11 scales. Subjects were recruited to the crossover
phase in the absence of a satisfactory therapeutic response,
defined as a decrease in the HAM-D24 score of ≥ 50%, a
HAM-D24 score of 15 or more, a CGI-S score of 3 or more,
and a CGI-I score of 1 or 2 (corresponding to “very much”
or “much improved”) at 2 consecutive visits.

Assignment of Reproductive Status
For purposes of this analysis, subjects were classified

as male, premenopausal, or postmenopausal. A menstrual
history obtained at the screening visit provided informa-
tion regarding menopausal and hysterectomy status, date
of last menses, and cycle length. Irregularly menstruating
women were excluded from classification by requiring
evidence of regular menstrual cycles (menses within the
35 days previous to the screening visit, reported cycle
length, and/or examination of the daily symptom logs de-
scribed below). Inclusion as postmenopausal required ei-
ther endorsement of postmenopausal state with last men-
ses at least 1 year previous or reported hysterectomy in
women 52 years or older.

Assessment of Premenstrual Symptom
Exacerbation at Baseline

A Daily Log of Mood Symptoms was mailed to con-
senting study participants (men and women) at the time
their screen visit was scheduled. Logs containing a pre-
menstrual and midfollicular interval prior to week 2 on
study drug were used to define PME status at baseline
(only 10% of premenopausal women had achieved a satis-
factory therapeutic response by that point). The logs al-
lowed prospective identification of a premenstrual exacer-
bation of selected symptoms.8 All subjects were asked to
rate daily the symptoms depressed/sad mood, anxiety, irri-
tability, mood swings, and fatigue. Menstruating woman
were further asked to indicate days on which bleeding
occurred and to rate physical symptoms experienced and
related to the menstrual cycle. Each symptom was rated
from 0 (none) to 5 (extreme). Subjects were informed that
the log “helps us understand the fluctuation in your symp-
toms from day to day and week to week” and were not
made aware of the interest in the menstrual cycle.12 Pre-
menopausal nonusers of oral contraceptives were assessed
for PME, defined by (1) a change of 10 points in total daily
log score from follicular phase (day 6 through day 10 of
the menstrual cycle, with the onset of bleeding marking
day 1) to luteal phase (day –5 through day –1), and (2) se-
verity of 4 or 5, on at least 2 of 5 luteal days, in at least 1
symptom other than depressed mood.
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Assessment of Worsening of MDD
Each postbaseline visit in the acute and crossover

phases was assessed for the presence of a clinically sig-
nificant worsening of MDD. Worsening was defined as a
6-point or more increase in HAM-D17 relative to the (7–14
day) previous visit. Worsening was defined in terms of the
HAM-D17 because the HAM-D17 is the primary outcome
measure in clinical trials of antidepressant efficacy. Clini-
cal significance of the worsening was addressed by re-
quiring a HAM-D17 change of magnitude previously asso-
ciated with a 1-point increase in the CGI-S: a 6-point or
more increase in HAM-D17.

7 A criterion of 7 to 14 days
between eligible visits was chosen on the basis of the 1- to
2-week visit intervals typical of acute treatment trials and
on the sensitivity of this interval to menstrually related
exacerbations.

Statistical Analysis
Worsening was examined in terms of reproductive state

(premenopausal, postmenopausal, male) and whether PME
had been demonstrated at baseline. The visit was chosen as
the unit of study for the primary analysis because our in-
terest was in sudden worsening (at an individual visit as
opposed to averaged over a subject’s multiple visits) as an
impetus for treatment adherence and response assessment.
The primary analysis was repeated using the subject as the
unit of analysis. Continuous variables were compared us-
ing analysis of variance for parametric and Kruskal-Wallis
tests for nonparametric variables, and Tukey’s honestly
significant difference (HSD) for post hoc testing. Categori-
cal variables were compared using χ2 tests. To examine the
effect of reproductive status (male, premenopausal, post-
menopausal) on exacerbations after controlling for the
effects of age, we used a repeated-measures general linear
model (generalized estimating equations) for binary vari-
ables. This analytic method addresses the correlation of re-
peated measurement on the same individual over time and
handles differing numbers of repeated measures per indi-
vidual. The evaluations of exacerbation (yes/no) at each
visit were considered the dependent variable. The model
included reproductive status as the independent variable,
and age as a covariate. Pairwise comparisons of the repro-
ductive groups were made using Wald χ2 tests. Effect sizes
were calculated following the methods of Cohen.13 The
level of statistical significance was set to p < .05 through-
out. SPSS software, version 15.0 (SPSS Inc., Chicago, Ill.)
was used for all analyses.

RESULTS

Classification of Subjects by Reproductive Category
Of the 635 subjects enrolled in the study, 90% could be

categorized as male (N = 235), premenopausal (N = 275)
or postmenopausal (N = 61). The women who could not be
classified (1) were under 52 years old, had endorsed hys-

terectomy, and had unknown ovarian status (N = 36);
(2) had incomplete or inconsistent reproductive data
(N = 20); or (3) were menstruating but last menses was
more than 35 days prior to the screening visit and they
were deemed irregularly menstruating (N = 8).

Retention of Subjects and Visits
The 571 reproductively classified subjects attended

5271 visits from acute baseline through completion of the
acute and crossover phases. Across reproductive catego-
ries there was no difference in the total number of visits
and no difference in retention at various critical points in
the study. When visits were limited to those that (1) oc-
curred following at least 1 week of treatment, (2) followed
a previous visit by 7 to 14 days, and (3) had HAM-D17 rat-
ings available at both visits, 3582 evaluable visits re-
mained, contributed by 554 subjects.

Comparison of Reproductive Groups
on Baseline and Demographic Characteristics

Baseline differences between men and women have
been detailed in a previous article.14 When menopausal
status was also taken into account, each reproductive
group differed in mean age from every other group (Table
1). All remaining baseline comparisons with statistically
significant overall differences were further examined us-
ing age as a grouping variable. We chose to define age
group intervals on the basis of (1) existing cut points in the
data defining premenopausal and postmenopausal women,
and (2) inclusion of at least 10% of the reproductive group
in each relevant interval. Final age group intervals were
21–29, 30–35, 36–40, 41–45, 46–52, and 53–65 years.

The sample was overwhelmingly white, and the major-
ity of subjects were employed. Reproductive categories
were similar in terms of number of previous depressive
episodes, length of the current episode, prior psychiatric
hospitalization, presence of any Axis II pathology, depres-
sive subtype, and depressive severity.

Men were more often married than were premeno-
pausal women in the 36–40 and 46–52 year age groups
(42% vs. 27%, p < .05 and 53% vs. 25%, p < .05, respec-
tively) and more often than postmenopausal women in the
53–65 year age group (51% vs. 33%, p < .05). Within all
age groups, women reported an earlier age at onset of de-
pression (mean = 2.5 years) and premenopausal women an
earlier age at onset of dysthymia (mean = 3.8 years). A
history of alcohol abuse or dependence was most common
among men within each age group. Within all age groups a
higher proportion of women had a family history of affec-
tive disorder.

Worsening of Depression and
the Effect of Reproductive Status

Worsening of depression as indicated by a 6-point or
more increase in HAM-D17 was scored at 7.1% of evalu-
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able visits. As shown in Table 2, depressed premenopausal
women presented this deteriorating clinical picture at 8.6%
of their postbaseline visits. This was higher than the rate
of deterioration experienced by postmenopausal women
(4.5%, p < .01) or by men (5.9%, p < .01). Among women
charting symptoms across the menstrual cycle at baseline,
worsenings were more likely at the postbaseline visits of
those with documented PME (12.0% vs. 7.3%, p < .05).

When examined by age group as shown in Figure 1,
the rate of worsening was consistently highest in prem-
enopausal women and decreased with age. The effect of

reproductive status on worsenings was subsequently
assessed while controlling for age, with the overall effect
of premenopausal status achieving marginal significance
(p = .07). The difference between premenopausal and
postmenopausal women continued to be statistically sig-
nificant (p = .03) after adjustment for age.

Worsening of Depression Using the Subject
as the Unit of Analysis

Mirroring the results when using visits as the unit of
analysis but with the lower power of a subject-based

Table 2. Worsening of Depression at Postbaseline Visits, by Reproductive Category (N = 3582)
Premenopausal Subcategories

With Without Premenstrual
Premenstrual Premenstrual Symptoms

Variable Male Postmenopausal Premenopausal Symptoms Symptoms Not Assessed

Reproductively classified subjects, N 235 61 275 30 67 178
Subjects with postbaseline visits, N 231 59 272 30 67 223
Postbaseline visits, Na 1836 469 2247 297 626 1324
Evaluable postbaseline visits, Nb 1456 374 1752 233 507 1012
Visits with deterioration, Nc 86 17 150 28 37 85
Visits with deterioration, % 5.9d 4.5e 8.6 12.0f 7.3 8.4
aExcludes acute baseline and crossover baseline.
bEvaluable visits occurred between 7 and 14 days from the previous visit; both visits captured HAM-D17.
cIncrease of 6 points or more in the HAM-D17 from previous visit.
dPremenopausal > male: 2-tailed p = .004, effect size = 0.10.
ePremenopausal > postmenopausal: 2-tailed p = .008, effect size = 0.17.
fWith premenstrual symptoms > without premenstrual symptoms: 2-tailed p = .049, effect size = 0.16.
Abbreviation: HAM-D17 = 17-item Hamilton Rating Scale for Depression.

Table 1. Sociodemographic and Clinical Characteristics of Subjects, by Reproductive Category (N = 554)
Male Postmenopausal Premenopausal Statistical

Characteristic (N = 229) (N = 58) (N = 267) Test p Value

Sociodemographic variablesa

Age, y 43.4 (9.7) 55.6 (4.4) 36.8 (7.6) KW < .001b

White, % 90.4 91.4 92.5 χ2 .70
Married, % 44.5 36.2 30.3 χ2 < .01c

Employed in occupation, % 58.1 58.6 59.6 χ2 .95
Psychiatric historya

Age at onset of depression, y 27.3 (12.5) 32.4 (15.4) 21.1 (9.5) KW < .001d

Age at onset of dysthymia, y 19.0 (13.5) 27.8 (18.4) 13.0 (9.9) KW < .001e

No. of previous episodes of depression 1.7 (2.2) 2.0 (2.1) 1.8 (2.1) KW .24
Duration of current episode, y 5.9 (8.1) 6.6 (9.0) 5.6 (7.4) KW .99
Previous psychiatric hospitalization, % 10.9 5.2 8.2 χ2 .33
Axis II disorder present, % 44.1 32.8 43.8 χ2 .26
History of alcohol abuse/dependence, % 38.4 10.3 25.8 χ2 < .001f

History of drug abuse/dependence, % 21.4 8.6 16.5 χ2 .06
First-degree relative with affective disorder, % 51.8 57.4 67.2 χ2 < .01g

Depressive measures at baselinea

Double depression, % 59.4 46.6 51.3 χ2 .09
HAM-D24 score 24.8 (5.2) 24.7 (5.0) 25.5 (5.0) ANOVA .29
HAM-D17 score 18.5 (4.1) 18.7 (3.9) 18.7 (3.8) ANOVA .83

No. of evaluable visits 6.4 (3.0) 6.5 (3.5) 6.6 (3.1) ANOVA .77
aData expressed as mean (SD) unless otherwise specified.
bEach group differs from every other.
cWhen examined within age group, men were more frequently married than premenopausal females in the 36–40 and 46–52 year age groups, and

more often than postmenopausal women in the 53–65 year age group.
dWithin all age groups, females reported an age at onset a mean of 2.5 years earlier than men.
eWithin all age groups, premenopausal females reported an age at onset a mean of 3.8 years earlier than men.
fWithin all age groups, women reported a lower prevalence.
gWithin all age groups, a higher proportion of women had a family history of affective disorder.
Abbreviations: ANOVA = analysis of variance, HAM-D17 = 17-item Hamilton Rating Scale for Depression, HAM-D24 = 24-item Hamilton Rating

Scale for Depression, KW = Kruskal-Wallis test.
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analysis (i.e., fewer data points), a greater proportion of
premenopausal women experienced at least 1 exacerba-
tion when compared to men (40.8% vs. 32.3%, p = .06)
or to postmenopausal women (40.8% vs. 24.1%, p = .02);
women with PME at baseline were numerically but not
statistically more likely to have an exacerbation (53.3%
vs. 41.8%, p = .38).

The potential for concentration of exacerbations within
some subjects was further examined by identifying sub-
jects who experienced more than 1 exacerbation. No sub-
jects with 0 to 4 evaluable visits experienced multiple ex-
acerbations (Table 3). In subjects with 5 to 9 evaluable
visits, a greater proportion of premenopausal women had
multiple exacerbations, a trend that reached statistical sig-
nificance among subjects with 10 to 16 evaluable visits.
Thus, the preponderance in premenopausal women of vis-
its with exacerbations was influenced both by a greater
number of women experiencing exacerbations, and by
a greater number of exacerbations experienced by indi-
vidual women.

Effect of Sertraline or
Imipramine Treatment on Worsening

The rank frequency of visits with worsening was the
same regardless of whether the subject was receiving
treatment with sertraline or imipramine (premenopausal >
male > postmenopausal, and PME at baseline > no PME
at baseline) (Figure 2). At visits on sertraline, only the
contrast between women with and without PME at base-
line was statistically significant (12.3% vs. 6.4%, p <
.05). At visits on imipramine, only the contrast between
premenopausal women and men was statistically signifi-
cant (9.3% vs. 5.9%, p < .05).

Association of Worsening With Response Status
Completers and noncompleters of drug treatment

were examined separately to assess the relationship be-
tween worsening and response, defined as a decline in
HAM-D17 score from baseline of ≥ 50%. In subjects who
completed the acute phase (12 weeks’ treatment with ser-
traline or imipramine), nonresponse was 1.5 times more
likely among those with worsening(s) (p < .001; Table 4).
Subjects who also completed the crossover phase (12
weeks’ treatment with each drug) had a 1.6 greater prob-
ability of nonresponse in the presence of 1 or more exac-
erbations (p = .005). Few subjects who dropped out dur-
ing the acute or crossover phase were responders; the
relative risk of nonresponse in subjects with exacer-
bation(s) was 1.1 (not significant).

Worsening at the Terminal Visit
Terminal visits met evaluability criteria for signifi-

cantly more completers than dropouts (76% vs. 58%,
p < .001). Completers were more likely to experience an
exacerbation at a nonterminal visit than at a terminal visit

(p = .02, Table 5). Of the 12 completers who did experi-
ence exacerbations at the terminal visit, 8 were nonre-
sponders and 5 of the 8 would have been considered
responders at their previous visit.

Dropouts had exacerbations more frequently at termi-
nal than at nonterminal visits, though the difference was
not statistically significant (p = .66). Dropouts were more
likely than completers to have had an exacerbation at their
terminal visit (p = .04).

DISCUSSION

In this clinical trial comparing sertraline and imipra-
mine in the treatment of chronic depression, subjects pre-
sented with a clinically significant acute worsening at
7.1% of postbaseline visits. As hypothesized, acute wors-
ening was more frequent in premenopausal women (8.6%
of visits) than in postmenopausal women or men (4.5%
and 5.9% of visits, respectively). PME at baseline further
increased the risk of worsening of the depressive syn-
drome (to 12% of visits) as measured by the HAM-D17.
Differences across reproductive groups in the rate of
worsening were the same whether treatment was with
sertraline or imipramine. Results were similar whether
the unit of study was the subject or the visit. These results
confirm a preliminary report of an excess of acute wors-
enings of MDD among premenopausal clinical trial par-
ticipants with MDD.7 The effect size of having PME at
baseline was sufficient to explain the rate differences
between premenopausal women and menopausal women
and men, suggesting that any premenstrual changes that
continued through the study could be sufficient to explain
the higher rate of exacerbation in premenopausal women.

The relevance of worsening in this study was exam-
ined in relation to response to treatment, early termina-

Figure 1. Visits at Which Depressive Exacerbation Was
Evident as a Function of Age, by Reproductive Status, %a

aExacerbation was defined as an increase in HAM-D17 of 6 points or
more from a visit 7–14 days previous.

Abbreviation: HAM-D17 = 17-item Hamilton Rating Scale for
Depression.
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tion, and nondrug correlates of worsening, each of which
was also examined by Cusin et al.6 during a 12-week
treatment trial with fluoxetine. In that study, response was
achieved in 75% of subjects without, but only 58% of
subjects with worsening during the first 6 weeks of treat-
ment. The current study supports that finding: subjects
completing 12 weeks of treatment had a 62% response
rate in the absence but only a 42% response rate in the
presence of worsening at any eligible visit over the 12
weeks. In our study only 12 subjects (4%) completing the
prescribed course of treatment had exacerbations at the
terminal visit; hence, the difference in response rate can-
not be attributed solely to worsening at the terminal visit.
Eight of the 12 completed as nonresponders. Notably, 5 of

the 8 had merited responder status at the penultimate visit
thus demonstrating that worsening at the terminal visit
can convert responders to nonresponders.

We found a higher rate of worsening at the terminal
visits of dropouts when compared to completers (10.3%
vs. 3.8%) consistent with worsening leading to early ter-
mination. This comparison probably understates the asso-
ciation by not reflecting dropouts who worsened between
scheduled visits and were lost to follow-up. In addition, a
large proportion of the dropouts lacked evaluable terminal
visit information. Missing data could explain the discrep-
ancy found when the dropout rates of the earlier fluox-
etine study6 (37% of subjects without, 50% of subjects
with early worsening) were compared with the dropout
rates in the acute phase of the current study (22% of sub-
jects without, and 12% of subjects with any worsening).

In this study, premenopausal status was associated
with the presence of worsening, even after adjustment for
age. The earlier study with fluoxetine6 reported instead a
predominance of men among subjects with exacerbations,
and no association between worsening and age. This dif-
ference may be accounted for by their exclusion from

Table 3. Presence of Multiple Exacerbations, by Reproductive Categorya

Subjects With Multiple Exacerbations, n/N (%)c

No. of evaluable visitsb Male Postmenopausal Premenopausal p Value

0–4 0/58 (0) 0/18 (0) 0/63 (0) 1.0
5–9 3/134 (2) 0/29 (0) 10/152 (7) .13
10–16 7/37 (19) 2/11 (18) 22/52 (42) .048
aSubjects who responded to acute treatment required no more than 7 evaluations.
bEvaluable visits occurred between 7 and 14 days from the previous visit; both visits captured

HAM-D17.
cIncrease of 6 points or more in HAM-D17 from previous visit.
Abbreviation: HAM-D17 = 17-item Hamilton Rating Scale for Depression.

Table 4. Response Rate of Subjects With and Without
Worsening

Worsening(s), n/N (%)

Category Yes No p Value

Completers
Acute phasea 65/155 (42) 182/296 (61) < .001
Crossover phase 9/35 (26) 45/82 (55) < .01

Dropoutsb 2/38 (5) 13/96 (14) NS
aIncludes subjects who continued to crossover phase.
bDiscontinued in acute or crossover phase.
Abbreviation: NS = not significant.

Table 5. Worsening at Terminal and Nonterminal Visits of
Completers and Dropouts

Terminal Nonterminal
Category Visit, n/N (%) Visit, n/N (%) p Value

Completers 12/318 (3.8) 193/2705 (7.1) .02
Dropouts 8/78 (10.3)a 40/481 (8.3) .66
ap = .04 vs. terminal visits of completers.

Figure 2. Visits at Which Exacerbation Was Evident as a
Function of Treatment With Sertraline (2673 visits of 422
subjects) or Imipramine (1649 visits of 277 subjects), by
Reproductive Status, %a

aExacerbation was defined as an increase in HAM-D17 of 6 points or
more from a visit 7–14 days previous.

bA subset of premenopausal women (85 taking sertraline and 48 taking
imipramine) maintained daily logs of premenstrual symptoms at
baseline that allowed their classification as having (PME+, 233
visits of 43 women) or not having (PME–, 507 visits of 90 women)
premenstrual symptoms.

cIn the sertraline treatment group, PME+ differed from PME–.
dIn the imipramine treatment group, premenopausal women differed

from men.
*p < .05.
Abbreviations: HAM-D17 = 17-item Hamilton Rating Scale for

Depression, PME+ = women with premenstrual symptoms,
PME– = women without premenstrual symptoms.
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analysis of the 17% of subjects who experienced exacer-
bations at week 1, or beyond the 6th week of treatment;
the high proportion of men (68%) in the remaining sample
suggests that that many women with exacerbations were
excluded.

One explanation for the high rate of worsening ex-
perienced by premenopausal women in the current study
is the presence of change associated with the menstrual
cycle. This notion is supported by the finding that women
who had prospectively demonstrated PME at baseline
showed the highest rate of HAM-D17 worsening during
treatment, consistent with continuation of cyclic symp-
toms. Further, the rate of worsening differed between pre-
menopausal and postmenopausal women even after con-
trolling for age. Unfortunately, the data precluded direct
assessment of the contribution of perimenstrual increases
in HAM-D17 to worsening of depression, which was as-
sessed without reference to the menstrual cycle. In some
respects ascribing worsening to the menstrual cycle is at
odds with the literature and with other analyses of the
PME data. Studies of MDD concurrent with premenstrual
symptoms conclude that effective treatment of underlying
depression is associated with diminution of premenstrual
symptoms.15–17 Indeed, a separate analysis of the current
study focusing on the measure of PME rather than on the
HAM-D17 also confirmed a diminution, finding that re-
sponse to antidepressant treatment was associated with an
80% decrease in the rate of PME measured at response
endpoint (Kornstein et al.8). The persistence of HAM-D17

worsening in women with PME at baseline could rep-
resent a nonspecific tendency to a fluctuating course of
illness,2,18,19 although post hoc analyses revealed no rela-
tionship between the presence of exacerbations and the
Structured Clinical Interview for DSM-III-R Personality
Disorders20 diagnostic measure of borderline personality.
Alternatively, some women are reported to retain premen-
strual symptoms in spite of effective antidepressant treat-
ment,17,21 an observation that may reflect the presence of
2 separate illnesses.

Because of their efficacy in premenstrual syndromes,
serotonin reuptake inhibitors have been believed to re-
duce premenstrual worsening of depression. By this line
of reasoning sertraline, relative to imipramine, would be
expected to reduce cyclic differences between women
with and without PME at baseline, a position supported
by a small study using the methodology described here.22

Such was not the case. The difference between PME
groups in the incidence of worsening was greater during
sertraline treatment (PME: 12.3%, no PME 6.4%, p < .05)
than during imipramine (PME: 11.6%, no PME 9.1%,
p = .53). It may be that PME at baseline signaled a general
instability of depressive course. In addition, there may
have been some contribution of cyclic pharmacokinetic23

changes to drug response, an issue that has not been ex-
plored with either drug.

The primary limitation of this study was the lack
of information that might have illuminated the potential
causes of worsening. It was not possible to place visits
within the context of the menstrual cycle. Changes in drug
concentrations attendant to the flexible dose design or
to noncompliance were not addressed in the current
analysis. Other unexplored factors that might have led to
acute changes in depressive severity include life events,
a change in HAM-D rater, and undiagnosed bipolar ill-
ness.24 Generalization was limited by exclusion of nearly
20% of the women, many of whom were probably
perimenopausal.

The methodology of the current study holds promise
for the assessment of perimenstrual worsening of de-
pression during clinical trials, requiring only that dates
of menses be routinely collected with other vital signs.
Assessment of PME has been based to date on methods
developed for premenstrual syndromes in PMS samples
that routinely exclude depressed women. A major limi-
tation of the PMS-based methods is the requirement for
daily charting over 1 or more cycles, which is logistically
difficult and imposes a self-selection bias in the sample.
Further, the symptoms typically evaluated are those as-
sociated with PMS and not necessarily with depression.
Finally, the specific intervals chosen to define the change
in symptom severity may not be valid when depression as
measured by the HAM-D17 is the construct of interest. The
approach used in the current analysis would largely cir-
cumvent these limitations.

Our data suggest that premenstrual change may be one
source of worsened depression in young women. Though
consensus guidelines for the treatment of premenstrual
worsening have been published,25 there are no evidence-
based guidelines. Nonetheless, it would appear that when
a woman of reproductive age presents with an apparent
setback in her depressive syndrome, it could be helpful to
determine when her last menses occurred. If it has been
several weeks her setback may be of a transient nature
and handled with watchful waiting, with temporary dose
increases or with temporary adjunctive medication as
needed. Women should be counseled to consider the
timing and potential transience of their symptom wors-
ening and encouraged to participate in their symptom
tracking and treatment decisions. This patient involve-
ment could reduce treatment discontinuation triggered by
an unexpected worsening of symptoms. If a variable dose
schedule presents a problem, permanent dose increases
are an alternative but can increase cost and exposure to
medication that may not be needed for most of the month.
Switching to a new antidepressant premenstrually should
be discouraged; rather, reassessment should take place
just after menses. Patient reporting of negative life events
(e.g., discussions about divorce) may increase prior to
menses; these issues should be revisited at a less symp-
tomatic stage of the cycle.
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In conclusion, we found that worsening of the depres-
sive syndrome during drug treatment occurred most fre-
quently in premenopausal women. This was particularly
so in those with premenstrual symptom exacerbations,
notwithstanding treatment with a drug with proven effi-
cacy in PMS. Worsening was associated with clinical out-
comes including early treatment discontinuation and non-
response. Attention to dates of menses and other potential
sources of acute worsening will lead to a better under-
standing of the short-term course of depression and allow
development of rational measures to enhance the preci-
sion of clinical trials.

Drug names: fluoxetine (Prozac and others), imipramine (Tofranil and
others), sertraline (Zoloft and others).
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Editor’s Note: We encourage authors to submit papers for
consideration as a part of our Focus on Women’s Mental
Health section. Please contact Marlene Freeman, M.D.,
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