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W hen cl inicians prescribe an antidepressant to
trea t a depressive epi sode, they often expect a

progressive and sustained improvement in depressive
symptoms over the following 8 to 12 weeks. However, a
subset of patients may report a wo rsening of mood during
antidepressant treatment.I.:! and it is not uncommon for
depressed pat ients to discontinue treatment due to wors­
ening of their condit ion.' To our knowledge. thecl inical
correlates and imp licat ions of such early worseni ng have
not ye t been investigated.

Sp eci fically. while positive predictors of response
have been identified by examining the relat ionsh ip
between early improvements and antidepressa nt treat­
ment outcome, very little is known about possible links I

betwe en early worsen ing and outcome in major depres­
sive disorder (MOO).....' The pattern of response itself
has bee n reported to different iate between the " true
drug" response. which is delayed and persistent, and the
"p lace bo pattern" of early or nonpers isten t response.t "
Conversely. a recent meta -analy sis of 47 double-bl ind .
placebo-controlled studies question ed the validity of the
delayed antidepressant response hypothesis," showing
that the time course of improvement with active medica-
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Bac kgrou nd: A subset of patients experi ence
worsening of depressed mood after beginning
antidepressant treatment. which could represent
the natural history of the illness or a treatment­
rela ted effec t. Whi le patterns of response have
been examined as possible predictors of outcome,
the clinical correlates and implications of early

'worsening per se have not been investiga ted .
Method: In a post hoc analysis, we studi ed the

clinical correlates of early worsening in a large
sample of outpatients (N ::=694) diagnosed with a
DSM-I1I-R-defined major depress ive episode and
trea ted with Iluo xetine (20 mg/day) for up to 12
weeks. We defined early worsening as an increase
of at least 5 points on a modified 17-item Hami l­
ton Rat ing Scale for Depression (mHAM-D, in­
cluding reverse vegetative symptoms) compared
to the previous visit. and occurring during the
acute phase of treatment. The primary analys is
compared remission and response at week 12 be­
tween those patie nts with and without worsening.

Results: In our sample. 2 11 patients (30.4 %)
experienced early worsen ing of depre ssion. An
increase in mHAM-D score at week 2. 3. 4, or
6 was associated with a significantly lower prob­
ability of remission and response at both week 8
and week 12. while no significant differenc e was
observed in study discontinuation. Baseline fea­
tures. including gende r. age. mHAM-D score at
entry. number of previous depressive episo des,
and dura tion of illnes s were not associated with
the development of early worsening duri ng
Iluo xetine treatment .

Conclusion: Early clinical worsenin g is com ­
mon and associated with a decreased likelih ood
of achieving remission.
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RESULTS

Of 830 patients in the modified ITT sample, 22
dropped out after week I (2.7%), and 11 4 were excluded
from the analysis because theyexperienced worsening at
week I (N = 16 subjects, 1.9'70) or afte r the sixth week of
treatment (N = 90, 10.8%) or because they met criteria for
a bipolar II diag nosi s (N = 8, 1.0%). The subjects ex­
clude d were not significantly different from the analyzed
sample in term s of sociodemographic variables (results
not shown) . ,

Among the 694 patients included in the analysis , 2 11
(30.4%) experienced a worsening between weeks 2 and
6 of treatment: 48 subjects experienced a worsening at
week 2 (22_8%), 6 1 at week 3 (28.9%), 50 at week 4
(23.7'70), and 52 at week 6 (24,6'70) (Figure I). For those
2l! patients , the median worsening observed was 7
(range , 5-23) (Figure 2).

The base line comparisons between the 2 groups (those
with and without worsening) are presented in Table I.
No significant differences were observed when com­
paring for age , du ration of illness, number of previous
episodes, base line mHAM- D score, difference between
screening and baseline at mHAM-D, orplasma fluoxetine
and norfluoxetine levels at week 6. Significant differences
were observed for sex (X' ~ 4.89, P = .03) and screening
mHAM-D score (T test =- 2. 12, P =. O~) ; however, those
results did not remain significantafter correction for mul­
tiple testing.

\Ve examined remissionat week 12using the conserva­
tive last-observation-carried-forward approach (i.e.. pa­
tients prematurely terminating from the trial are assumed
to experience no further improvement). In total. 102 sub­
jec ts, out of 2l! with worsening (48.3 %), achieved re­
mission at week 12, compared to 334 of 483 without
worsen ing (69 .2'70 , X' =27.23 , P =.000 1). To remove the
possible effect of early discontinuation, we used a
Kaplan-Meier analysis in which drop out subjects were
censored. No significant difference was observed when
study discontinua tion rates were compared (p = .09). Re­
mission and response at week 12 were significantly less

,!± Early$ym'ptoniatic 'Worsening With Flu!'xeiine in-MOD": .
l' ' l~ : ,l,. ! *' "'l .~
~ ~ ... .. _J " • r 'f:-" , -,.J:
.".~;;;;J; . - ~ ...f'S ~ · r . ~T"t'~ . ':"r::. •

• ',I' ~. _.' ~. ~t ~"'I) :

The2'groups Ofpatients: 'those with and withour wors7
ening:~ere- 'compared with ~ 'log-rank -test"for respo~se~
remission, and dropout. Chi-square and unpaired T test
were used for dichotomous and continuous clinical vari­
ables, respectively. Interactions between worsening and
other sociodemographic variables were investigated in a
Cox proportional hazards model of time to response. For
all analyses, a 2-tailed p value < .05 was considered statis­
tica lly significant. All calcula tions were performed with
STATA/SE version 8 (StataCo rp; College Station, Tex.),
Given our sample size, we had 80'70 power to detect a
difference in remission rates of 11% ormore: considering
an U= .05.
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Sa mple
The clinical sample con sisted of 839 out patients be­

twee n 18 and 65 years of age. Inclusion and exclusion cri­
teria were previously described elsew here.'? In brief, this
was a multicenter, 12-week trial of fluoxetine 20 mg
amo ng outpatients with a nonpsyc hotic MD E as defined
by DSM·II1-R. After a run-in period of a week without
medications, patients were treated with an open trial of
20 mglday offluoxetine for up to 12 weeks. Concomitant
use of other psychotropic drugs was not allowed, except
lorazepam and chlorai hydra te thro ugh week 6.

Following a screening visit, patients wereseen at base­
line (I week later) and wee ks I , 2, 3, 4, 6, 8, 10, and 12. At
week 10, patients who had not shown adequate signs of
improvement (i.e. , at least a 50'70 reduction in mHAM-D
score) were dropped from the study. All subjects signed
informed consent statem ents approved by the institut ional
review boards of the participating institutions prior to
study entry. The modified 17-ilem Hami lton Rating Sca le
for Depression (mHAM- D) was used as the outcome mea ­
sure. This scale allow s the subs titution of hypersomnia
and hyperphagia instead of insomnia, ano rexia, and
weight loss items in patients with reverse vegetative
symptoms. J7

~IETHOD

~. : -\ -••; • I t·i ..... •, ,
"'t; ... : "l.~~ .. ~_; .:':''l . .. ,

tion and placebo was nearly Identi cal. Other 'investigatorS
have examined the clinical significance of score change in
psycho thera py outcome studies .'4-" In the present study,
we performed a post hoc analysis of a large, open cli nical
trial of fluoxet ine 20 mg in outpa tients with nonpsychotic
major depressive episodes (MD Es) with the goal of as­
sessing the frequency of clinical worsening during acute
treatment with fluoxetine and examining whether this
change predicts treatment outcome.

Ana lysis
Our analyses utilized a modified intent-to-treat (lTT)

sample in which only subjects with at least I postbaselin e
visit avail able were considered (N = 830). To perform this
analysis. we defined worsening as an increase of 5 or
more point s on the mH AM-D compared to the previous
visit. and occurring afterat least 1week of treatment. This
threshold was selected for consis tency with reports sug­
gesting that a difference greate r than 4 points on the
HAM -D is clinically significant" We decid ed a priori to
consider only those worsenings occurring after at least I
week of treatment. to minimize the contribution of early
adverse effec ts. We decided also to exclude those subjects
with a worsening after thesixth week, as worsening at this
point would lead to circular definitions of worsening and
nonresponse. Response to fluoxetine was defined as a
50 '70 decrease of the mHAM-D score from baseline, while
remission was defined as an mHAM-D scoreof 7 or less."
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p Value

T =-2.12
T = -1.59
T =-o.79
T =O.20
T= -0.46

x'= 4.89
T = 0.27
T= 0.20
T= - 1.53

Test Resul t

55 (26.1)
39.3± 10.2
16.8 ± 22.3
4.5 ±9.1
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Figure 2. Distribution of the Extent of Worsening at Index
Week' : ,

"Only patients experiencing II worsening, as defined in the Method.
were included.

Abbreviation: mHAM-D = modified Hamilton Rating Scale for
Depression.

J Clin Psychiatry 68:1, January 2007

8; OR =1.43 ,95% CI =1.23 to 1.67 at week 12). Finally,
we assessed the relationship between presence of wors­
ening and remissio n at week 8 and at week] 2, using a
Cox regression mod ei in wh ich gender, mH AM-D score
at sc ree ning , and severity of worsening i~ mH AM-D
points were trea ted as cova riates, but they did not signifi­
cantly influence the observed association with outcome
(p = NS) .

We compared our defini tion of "worsening ~ 5 points
at the HAM-O" with a defin ition of worse ning based
on a Clinical Global Impressions-Severity of lIIness sea le
(COl -S)'" increas e of I point between 2 consec utive vis­
its. Out of 2 11 pat ients defined as worsen ed on the
HAM-O, 163 (77 .3%) we re worsened on the COl-S, and
104 were con sidered worsened on the COl·S but not with
the HAM-O criteria, Th e res ults were none theless quite
similar: patients with worsening according to (he CGI-S
were also less likely to show remission at weeks 8 and 12

167 (34.6)
39.6± 10.9
17.2 ± 23.7
3.4 ± 7.0

• Nonremitllld
D Remitted

6

No Worsening (N = 483)

43
Week 01 Worsening

Variable
Male sex, N (%»
Age, y
Duration of MOD. rno
No. of previous episodes
mHAM-D

Screening score 22.0 ± 4.0
Baseline score 21.0 ± 3.7
Change from screening [0 baseline 0.99± 2.8

Plasma fluo xetine level. nglmL" 8~.9 ± 46.3
Plasma norfluoxetine level , ng/mLb II1.0 ± 43.9

.,

35

33

31

29..
0 27.0

& 25
15

23dz
21

19

' 7

15
2

Figure I. Patients Experiencing a Worsening of 5 or More
Points on the Modified Hamilton Rating Scale for Depression
at Each Visit, Subdivided Into Remitted and Nonremltted at
Week 12

likeiy'in the group with early worsening (remission at
week 12 p < .000 1, log-rank test; response at week 12
p < .0001, log-rank tes t).

Accor ding to protocol, a total of 114 subjects were
dropped from the study at week 10 for lack of improve ­
ment (13.7%). Among those, 29 pati ents we re already ex­
cluded from our analysis. 43 did not experience wors­
ening between week s 2 and 6, and 42 did exp erience
worsening. We then repeated the survival analysis excl ud­
ing those subjects dropped fro m the study at week 10 for
lack of improvement, and the difference in response and
remission at week 12 remained significant (remission
p < .000 1, response p = .003, log-rank test).

A worsening of depressive symptoms between weeks 2
and 6 wa s significantly associ ated with a lower probabil­
ity of response (crude OR =1.24, 95 % CI =L08 to 1.43
ar week 8; OR = 1.30. 95'70 C I = I.J 5 to 1.48 at week 12)
and rem ission (O R =1.38,95% C1=I.J 4 to 1.67 at wee k

' Data shown as mean ± SO unless otherwise noted.
bPlasma level data were available for 397 and 186 patients, respectively. for flucxetlne and norfluoxetine.
Abbreviations: MOD = major depressive disorder.mHAM-D = modified Hamilton Rating Scale for Depression.

NS = nonsignificant.

Table I. Comparison Between Subjects With and Without Early Symptomatic Worsening During
Fluoxetine Treatment'

Cusin et aI.~ t,
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doxical reactions to antidepressants, in ' particulars the
emergence of suicidal ideation2J.2" andsevere psychorno­
lor agita tion" and how side effects may lead to discon­
tinuation of antide pressant." Moreover. in psychothe rapy
studies, researchers have also investigated the clinical sig­
nificance of score change.I4-16

Furthermore, worsening might be related to the loss of
an initial placebo effect. In 1993. Quitkin and colleagues"
obse rved that among 507 patients randomly assigne d to
placebo, imipramine , and phenelzine, 31% of the patients
who were taking placebo. 12% who were taking imipra­
mine, and 9% who were laking phenelzine had relapsed
between weeks 7 and 12. The authors concluded that a
large proportion of "early relapses" in patients laking an­
tidepressant drugs might be attributable to the loss of non­
specific placebo effects . The same group presented the
data on pa ttern analysis of response in a large sample of
patients treate d with active drug and placebo.' For the
purpose of comparison, we calcula ted from Table 2 of that
article' the rate of subjects who had a week rated as im­
proved (CGI- I score = I) followed by an unimproved
week (CGI-I score = 0), between week 2 and week 6 of
treatment. In their sample, 60 (42.9%) of 140 patients
treated with placebo and 43 (24.2%) of 178 treated with
active drug exhibi ted worsen ing between weeks 2 and 6~

Those rates are very similar to the rates we observed in
our sample, in which all patients were treated with fluoxe­
tine (30.4%) . Moreover, a relevant percentage of patients,
after an early worsening. reached a clinical remission
(38.4 % at week 8 and 48 .3% at week 12), while out of211
patients, 42 .7% exhibited worsening and subsequently
did not reach an improvement of at least 50% of their
basel ine mHAM-D score at week 12. Although it is not
possible to separate drug response from placebo response,
we can hypothesize that in this latter group of patients
an initial placebo response may have waned after a few
weeks of treatment.

Ano ther possible explanation for these clinical
worsenings is a fluctuation in plasma levels, in which
pharmacokinetic differences between subjects or poor
com pliance may playa role. Given the pharmacok inetic
profile and long half-life of fluoxetine, it seems unlikely
that plasma level variations playa major role. In the ab­
sence of a serial evaluation of plasma levels, however, we
cannot exclude this possibility.

Finally. worsening may be secondary to stressful life
events, part icularly in MDD with atypical features," since
the core feature of this subtype is mood reactivity, We
cannot assess this hypo thesis with the present dataset.

In clinical practice. the presence of mood worsening
during antidepressant treatment can strongly influence the
decision-making process.~9 because the clinician may
interpret an increase in HAM-D score as a lack of sus­
tained response to antidep ressants and decide to modify
the medication regimen. Some psychotherapy researchers

DISCUSSION

,
(remission at week 8 p = .015, ' remission at week' J2

p= .OIl ).
Finally, to investigate whether the worseni ng phenom­

enon was confined to patients who had not yet responded,
we examined 95 patients who met criteria for remission
(mHAM-D score S; 7) and subsequently experienced a
worsening of at least 5 points, Of this subsample, 57
(60%) were still in remission at week 12. Moreover, 63
subjects worsened by 3 points or more compared to the
baseline mHAM-D score, and only 13 (20.6%) of them
were remitted at week 12.

To investigate the predictive value for a different cut­
off of worsening, we performed a sensitivity and speci­
ficity analysis with a differe nt cutoff (3 10 6 points). As
expected, the sensitivity tends to decrease with higher
thresholds (i.e., greater numbe r of points of worsening),
and the predictive value of poor prognosis (i.e., no remis­
sion at week 12) remains relatively low (46%-50%).

J Clin Psychiatry 68:1, January2007

In the present study, we investigated the worsening of
depression severity score during antidepressant treatment
in a large sample of depressed outpatients treated with
fluoxctine. We observed that a worsen ing of 5 or more
points on the mHAM-D occurred in 30.4% of the patient s.
This worsening was slightly more frequent in men
and associated with a marginally more severe baseline
mHAM-D score, eve n if, given the number of compari­
sons for baseline variables, these results may represent
false-positives . The more interesting result was that the
presence of a worsening between weeks 2 and 6 of treat­
ment was significantly associated with a poorer outcome.
Worsenings may have different possible explanations. For
example, worsenings during the first few weeks of treat­
ment may not be etiologically related to antidepressant
therapy, but may simply represent a correlate of the natu­
ral history of the illness. Worsening s may also correspond
to treatment-related side effects or be due to drug-induced
anxiety, agitat ion. or insomnia; the loss of an initial pla­
cebo effect; or the influence of adverse life events. Less
likely but still possible causes are the loss of an initial
therapeutic effect of the antidepressantor a fluctuation in
plasma levels. Another possibility is that discontinuing
the concomi tant sedative-hypnotic after week 6 may be
related 10 an increased HAM-D score in following weeks ;
however. ourdefinition of worsening included only an in­
crease in HAM·D score between weeks 2 and 6.

As an alternate hypothesis, worsenin g may represent
instead a marker for treat ment-related side effects. These
patients may be predisposed 10 antidepressant side ef­
fects. such as anxiety. agitation, or insomnia, and those
side effec ts may contribute to a poorer global response or
a higher dropout rate.21.:!:! In recent years, a number of
studies have focused on the possible side effects or para-



have exam ined the clinical significance of score change in
outcome studiesl4-16; however, at present no clear guide­
lines are available for patients undergoing worsening
during acute antidep ressant treatment. On the basis of the
resu lts of a survey among partic ipants in a psychopharma­
cology course, the most common strategy is to raise the
dosage of antidepressant (in about 80% of the cases) , both
for partial response during the acute phase and for relapse
during long-leon maintenance therapy," The issue of
which is the best clinical approach for a patient with a
worsen ing during the acute phase has not yet been ad­
dressed . Nevertheless, we observed in our study that a
substantial proportion of subjects experiencin g a worsen­
ing could still reach remission at week 12 (48.3%), sup­
porting the view that the therapy should be maintained. In
our study, the global remission rate was 62.8% among the
694 subjec ts included in the analysis and 57.3% in the lIT
sample.

The major limitations of the present study are the post
hoc nature of the analyses and the absence of a placebo
double-blind control. Anoth er important limitation arises
from the /luoxetine dosage, fixed at 20 mg/day. While it
could be considered a very common dosage for moder­
ately severe depre ssion. this is also a dose that many clini­
cians would raise if worsening occurs. At present, no data
ore available regarding the prevalence of worsenings at
differe nt drug dosages or with antide pressant drugs differ­
ent from fluoxetine.

In most clinica l trials, only baseline and final scores
at established endpoi nts are taken into consideration to
define patient outcome. In our ana lysis, we were able to
identify a depressive worsening during antidepressant
treatment in a substantial proportion of (he subjec ts,
which was related to a reduced probability of remission.
The degree to which this finding is generalizable 10 other
depressive populations and to other antidepressants will
require examination of other large , prospective clinical
tria ls:

Dm g names: flucxeti ne (Prozac and others). imipramine (Tofreni l
and others). lorazepum (Ativan and ethers). phenelzine (Nardil).
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