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Selective Serotonin Reuptake Inhibitor Discontinuation
Syndrome: A Randomized Clinical Trial
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Background: Recent reports describe discontinuation- INtroduction

emergent adverse events upon cessation of selective serM ajor depressive disorder is a recurrent illness that

tonin reuptake inhibitors including dizziness, insomnia, . .
nervousness, nausea, and agitation. We hypothesized that often requires long-term antidepressant therapy to

interruption of fluoxetine treatment would be associated™NiMize the risks of relapse and recurrence. During any
with fewer discontinuation-emergent adverse events thatPng-term pharmacologic treatment regimen, the potential
interruption of sertraline or paroxetine treatment, basedfor deviations from the prescribed dosing instructions is
on fluoxetine’s longer half-life. substantial. Patient noncompliance with treatment regi-

Methods: In this 4-week study, 242 patients with remitted Mens has been reported to be as high as 82% (Buckalew
depression receiving maintenance therapy with open-labefnd Sallis 1986), but generally it is estimated to be between

fluoxetine, sertraline, or paroxetine for 4—24 months had20% and 50% (Olivier-Martin 1986; Young et al 1986).

their maintenance therapy interrupted with double-blind  Since becoming available in the late 1980s, selective

placebo substitution for 5-8 days. The Symptom Questiorserotonin reuptake inhibitors (SSRIs) have emerged as
naire (SQ), the Discontinuation-Emergent Signs andsstjine drugs for treating depressive disorders, perhaps

Symptoms checklist, the 28-item Hamilton Depre55|ori1n part because of the greater simplicity of dosing relative

Rating Scale, and the Montgomery—Asberg Depression L . I
Rating Scale were used to assess somatic distress anl the older tricyclic antidepressants (TCASs). In addition,

stability of antidepressant response. while not proven to be more efficacious than the TCAs,

Results: Two hundred twenty patients (91%) completedthe .SSRIS. present an improved safety and tolerability
the study. Following interruption of therapy, fluoxetine- Profile during treatment (Montgomery et al 1994).
treated patients experienced fewer discontinuation-emer- 1he possibility of adverse effects upon discontinuation
gent events than either sertraline-treated or paroxetine-0f a TCA is well documented (Ceccherini-Nelli et al 1993;
treated patients @ < .001). The mean SQ somatic Dilsaver et al 1983; Dilsaver and Greden 1984). Symp-
symptom scale score in fluoxetine-treated patients wasoms may include abdominal pain, anorexia, chills, dia-
significantly lower than that in sertraline-treated and phoresis, diarrhea, fatigue, headache, malaise, myalgia,
par_oxetlne—treated patlentp(< .001). Fluoxetine-treated ‘nausea, vomiting, and weakness (Lejoyeux et al 1996). To
patients also experienced less reemergence of depressi nimize these effects, gradual tapering of the TCA dose

symptoms than sertraline-treated or paroxetine-treate at the end of the treatment course has become standard
patients p < .001). practice
Conclusions: Abrupt interruption of antldepressant ther- Less is known regarding the relative tolerability of
apy for 5-8 days was associated with the emergence ofbr t discontinuation of the SSRIs at the end of treat
new somatic and psychological symptoms in patientél UF_’ scontinuation ot the s at the end of treat-
treated with paroxetine and to a lesser degree sertralineMent; however, recent reports have described apparent
with few symptoms seen with fluoxetineBiol Psychiatry dlscontlnuathn-emergent signs and symptoms occurring
1998;44:77—-87 €1998 Society of Biological Psychiatry upon cessation of SSRI treatment (Barr et al 1994;
Einbinder 1995; Fava and Grandi 1995; Frost and Lal

Key Words: Discontinuation-emergent events, selective1995; Kasantikul 1995; Koopowitz and Berk 1995; Leiter
serotonin reuptake inhibitors, withdrawal events, treatet al 1995; Louie et al 1994; Pyke 1995; Stoukides and
ment interruption, fluoxetine Stoukides 1991). Dizziness, headache, nausea, vomiting,
diarrhea, movement disorders, insomnia, irritability, visual
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Table 1. Demographic and Symptom Measurements at Visit 1

Fluoxetine Sertraline Paroxetine
Characteristic (n = 81) (n=79) (n=82)
Age (years) (mearx SD) 42.0* 10.6 443+ 12.4 46.1+ 12.8
Sex (M/F) [No. (%)] 24 (29.6)/57 (70.4)  15(19.0)/64 (81.0) 16 (19.5)/66 (80.5)
SSRI maintenance therapy (mg/day) 24.7+ 26.7 74.7+ 80.9 21.7+ 22.6
(mean= SD)
Duration of current SSRI therapy (months) 11.3+£5.2 11.4+55 11.6+=5.9
(mean= SD)
HDRS,¢ total score (mean: SD) 7752 8.4+ 6.6 7.8+ 6.0
MADRS total score (meart SD) 6.7£5.1 7.2+=5.9 6.3+ 4.9

HDRS,g, 28-item Hamilton Depression Rating Scale; MADRS, Montgomery—Asberg Depression Rating Scale; SD, standard
deviation; SSRI, selective serotonin reuptake inhibitor.

in obsessive—compulsive disorder and panic disorder, The study consisted of three study periods: baseline (Study
between 35% and 50% of patients experienced discontirferiod 1), treatment interruption (Study Period If), and restabili-
uation-emergent events following cessation of therapy?ation (Study Period 1l1). Patients were seen weekly from the
(Barr et al 1994; Keuthen et al 1994; Oehrberg et al 1995)baseline visit through the final visit. The actual interval allowed

and a medication taper did not always prevent theirfor weekly visits was 5-8 days; thus, the actual number of days

) . of placebo substitution (if subject was randomized to placebo)
occurrence (Barr et al 1994; Keuthen et al 1994). Dlsconwas determined by the scheduling of the next visit. Eighty-three

tinuation-emergent symptoms are usually mild and tran'percent of the patients were randomized to receive placebo

sient, but debilitating symptoms causing severe discomforg hgsitution for 1 week (5-8 days) at either Visit 2 or Visit 3; the
and absenteeism have been reported (Barr et al 1994gmaining 17% of the patients were randomized to continuous
Koopowitz and Berk 1995). SSRI therapy. Prior to and immediately following placebo
Previous studies have suggested that the risk for thessubstitution, patients received active SSRI therapy. Clinicians
events is related to drug half-life, but these studies havand patients were blinded to the occurrence and timing of the
been retrospective, lacking placebo control, and without dreatment interruptions. The alternative scheduling of the placebo
consistent and systematic method for collection of adversgubstitution and the small number of patients randomized to con-
events (Bhaumik and Wildgust 1996; Coupland et al 199gtinuous SSRI therapy were intended to create and preserve the
Gillespie et al 1996; Keuthen et al 1994; Lazowick andblinding of the study. The number of patients randomized to
Levin 1995; Oehrberg et al 1995: Price et al 1996). continuous SSRI therapy was too small to serve as a control group.
The purpose of the current study was to examine in a
prospective, controlled manner the effects of abrupt interParticipants
ruption of long-term antidepressant treatment that mimicsrhe eligibility criteria for participation in the trial were 1) age
intermittent noncompliance. We hypothesized that be=18 years; 2) historical diagnosis of unipolar depressive disor-
cause fluoxetine has a longer half-life than sertraline oders for which the current effective maintenance therapy with
paroxetine (van Harten 1993), interruption of fluoxetine fluoxetine, sertraline, or paroxetine was prescribed; 3) Montgom-
treatment would be associated with fewer discontinuationery—Asberg Depression Rating Scale (MADRS) score=@b;

emergent adverse events than interruption of sertraline gid 4) current continuous maintenance treatment (fluoxetine 20,
paroxetine treatment. 40, or 60 mg/day; sertraline 50, 100, or 150 mg/day; or

paroxetine 20, 40, or 60 mg/day) of depression¥et months
and <24 months. Mean doses are presented in Table 1.

Methods and Materials Exclusionary conditions were 1) pregnant or lactating women
. or women of child-bearing potential not using a medically
Study Design accepted means of contraception; 2) risk for suicide; 3) comorbid

This was a multicenter open-label, 4-week study, which includedserious medical illness that was not stabilized and possibly
a 1-week (5—8 days) randomized double-blind, placebo-substirequiring hospitalization within the next 3 months; 4) presence of
tution period. The primary objective of the study was to comparea seizure disorder with a seizure occurring within the last year; 5)
the mean number of discontinuation-emergent events following gresence of one or more of the following DSM-IV diagnoses:
treatment interruption (placebo-substitution) period in patientsorganic mental disorder, substance-use disorder, schizophrenia,
with remitted depression on maintenance therapy with fluox-delusional disorder, psychotic disorders not elsewhere classified,
etine, sertraline, or paroxetine. Secondary objectives were tbipolar disorder, and antisocial personality disorder; 6) mood-
compare specific reported adverse events and to assess stabilitgngruent or mood-incongruent psychotic features; 7) concomi-
of antidepressant response following a brief interruption of SSRtant use of any antidepressant (other than study drugs), anxio-
therapy. lytic, or other psychotropic medication within 7 days prior to
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study entry, with the exception of chloral hydrate and zolpidem;patients whose treatment was interrupted at Visit 2, patients
and 8) hyper- or hypothyroidism (thyroid replacement waswhose treatment was interrupted at Visit 3, and patients whose
allowed, and patients were allowed to enter if they weretreatment was not interrupted. These analyses were conducted
clinically and biochemically euthyroid). separately within each drug treatment group.

The study was approved by the Western Institutional Review For the drug-to-drug comparisons among the patients whose
Board, and all participants gave written informed consent to be irtreatment was interrupted, the number of discontinuation-emer-
the study. gent events, the SQ scales, the MADRS, and the HRR®@re
treated as continuous measurements. In these analyses, patients
Measurements and Procedures Whgse treatment was interrupt_ed at Visit 2 were combined with

patients whose treatment was interrupted at Visit 3, and compar-
Data were collected at baseline and at the end of each visisons among the drugs were made before treatment interruption,
interval by clinicians blinded to treatment group assignmentafter treatment interruption, and after restabilization on active
(timing of placebo-substitution or continuous SSRI therapy). therapy. The change from the beginning to the end of the
treatment interruption period and from the beginning to the end

DISCONTINUATION-EMERGENT SIGNS AND SYMPTOMS of the restabilization period was also computed for each patient.
(DESS) CHECKLIST. Assessment of possible discontinuation-  For each continuous variable, the mean and standard deviation
emergent events was made using the DESS checklist (sesf the change from the beginning to the end of the treatment
Appendix). The DESS checklist is a clinician-rated instrumentinterruption period and from the beginning to the end of the drug
that queries for signs and symptoms associated with discontinuestabilization period were calculated. A least-squares estimate
ation or interruption of SSRI treatment. The 43-item list was of the mean change, adjusted for investigator effects, was used to
developed by the investigators based on an evaluation of signgst the hypothesis that these changes were equal to 0. Continu-
and symptoms reported in the available literature. ous measurements and changes in continuous measurements

were compared among groups using analysis of variance

SYMPTOM QUESTIONNAIRE (SQ). All patients were ad- (ANOVA) with terms for drug treatment group and investigator.
ministered the SQ (Kellner 1987). The SQ is a self-rating scaleTerms for drug treatment group by investigator interaction were
consisting of 92 items, of which 68 describe symptoms (symp-added to the models if the associafedalues were .1 or lower.
tom scales) and 24 describe antonyms of some of the symptoms For each continuous variable analyzed, pairwise differences of
to collectively indicate well-being (well-being scales). The 92 the means of the three drug treatments were computed. These
items form the basis for four scales: depression, anxiety, angerwere treated as planned comparisons. Statistical significance was
hostility, and somatic symptoms. Validity of this instrument has assessed using Fisher's method of protected least-significant
been well established in clinical research settings, and thesdifferences, with a preset = .05 significance level.
self-rating scales have been shown to be more sensitive than To simplify interpretation of the results, several sets of
observer-rated scales (Kellner 1987, 1992). categorical variables were defined from the continuous variables.

The somatic symptom scale was used to assess somatRatients were classified as experiencing a “discontinuation syn-
distress. The depression, anxiety, and anger—hostility scales wedkome” if the number of DESS checklist events reported in-

used to assess stability of antidepressant response. creased by four or more from the beginning to the end of the
treatment interruption period. The presence or absence of the
COLLECTION OF SPONTANEOUSLY REPORTED EVENTS. syndrome was treated as a categorical measurement. To examine

Spontaneously reported adverse events were elicited by generateakthrough of depressive symptoms, indicator variables were
inquiry prior to administration of the SQ and the DESS checklist.defined for each patient marking increases of 8, 10, and 12 points
in the HDRS4 score after placebo substitution and decreases of
MADRS AND 28-ITEM HAMILTON DEPRESSION RATING 8, 10, and 12 points in the HDRgscore after active drug
SCALE (HDRS,g). A maximum score on the MADRS (Mont- restabilization. To provide additional clinical context, a depres-
gomery and Asberg 1979) was used to assess eligibility fosive relapse was defined as an increase of 8 points or more in the
enrollment and, in conjunction with the HDRS(Hamilton ~ HDRS,g score and a total score of 16 or higher.
1960), to monitor the stability of antidepressant response under Categorical variables were compared among the drug treat-
conditions of missed doses. Both the HDRSnd MADRS are ~ ments using likelinood ratig? statistics with 2 df. The likelihood
valid, widely accepted clinician-rated instruments, which mea-ratio x* statistics were decomposed into a component due to the
sure depressive symptomatology. difference between the fluoxetine group and the combined
sertraline and paroxetine groups and a second component due to
.. the difference between the sertraline and paroxetine groups. To
Statistical Analyses assess potential confounding due to investigators, these compar-
Two sets of statistical analyses were conducted. The majority ofsons were repeated with the analysis stratified by investigative
the analyses were comparisons among the drug treatment groupie using a Cochran—Mantel-Haenszel (CMH) statistic with 2 df.
and included only the patients whose treatment was interrupted. The number of discontinuation-emergent events and the
To confirm the results of the drug-to-drug comparisons, addi-HDRS,g were compared among the three interruption groups
tional analyses were conducted to compare these three groupsithin each drug. The Visit 1 measurement was subtracted from
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the Visit 2, 3, 4, and 5 measurements to adjust for baseline .,

variation among the interruption groups. ANOVA models were

then fit for these changes from baseline using the same procedu ;. FLUOXETINE

as for the comparison between the drug treatments. In addition t R E _—

pairwise comparisons of the means of the interruption groups & s

linear contrasts were used to compare patients whose treatme §

was interrupted at Visit 2 with a group of patients whose

treatment was interrupted at Visit 3 combined with the patients

whose treatment was not interrupted. As a check against possib

departures of the data from a normal distribution, the treatmen =

interruption group comparisons were repeated using the Brown- 2

Mood median test, and the nonparametric results were compare

with the ANOVA results. o
To assess the effects of length of placebo interruption on

severity of patient symptoms at interruption, analysis of covari-Figure 1. Mean numbers of events on the Discontinuation-

ance (ANCOVA) models with terms for Drug, Investigator, and Emergent Signs and Symptoms (DESS) checklist. The two

Drug X Investigator interaction were fit to the total number of INtérrupted groups were pooled and compared before interrup-

. tion, after 1 week of interruption, and after 1 week of restabili-
DESS, the SQ Somatic Symptoms scale, the Hg‘l. ¥al SCOT‘*’ zation. The three treatments showed no difference in the mean
and the MADRS total score. The models contained continuou

. . . umbers of DESS before interruption. Following interruption,
variables that assumed separate slopes for interruption length. {fe mean number of DESS in the fluoxetine-treated patients was

the interaction terms were not significant at the leveto¥ .1, sjgnificantly lower than that in either the sertraline-treated or
the models were refit without the Drug Investigator interaction paroxetine-treated patients (boths< .001); the mean number of
terms. Comparisons among the drug treatments were made lgvents in the sertraline-treated patients was significantly lower
computing least squares means of the symptoms at interruptiothan that in the paroxetine-treated patiergs={ .020). After
and testing for differences between them. Additionally, the mearfestabilization, the mean number of events in the paroxetine-
severity of symptoms after 7 days of interruption was estimatedreated patients was significantly lower than that in the fluox-
through the model. As a check on the ANCOVA results, a©tine-treated patientp (= .010).

subgroup model was fit including only those patients whose

interruptions lasted precisely 7 days.

The effects of duration of prior therapy on severity of patient for an ovarian cyst, and 3 paroxetine-treated patients
symptoms were assessed by similar ANCOVA models, althougifliscontinued due to vertigo, abnormal dreams, and vom-
here the models fit a single overall slope and two terms foriting, respectively. Other discontinuations were due to
Duration of Therapyx Drug interaction. As a check on the protocol violations, patient decision, protocol continuation
subgroup analysis for duration of therapy, mean severity ofcriteria not being met at Visit 2, physician or sponsor
symptoms was estimated after 11 months of SSRI treatment, angecision, or loss to follow-up.

a subgroup model was fit including only patients whose duration
of prior therapy fell in the midrange of durations, computed over . .
all treatment groups combined. Somatic Distress

DESS CHECKLIST. Following treatment interruption,
mean increases in the number of DESS were significant in

nts

ean Number of

Before Interruption After Interruption After Restabilization

Results the sertraline-treated (5.2 6.96; p < .001) and parox-
. . . etine-treated (7.& 8.55;p < .001) patients but not in the
Baseline Patient Comparisons fluoxetine-treated (0.2= 5.22;p = .578) patients.

The treatment groups were demographically comparable When comparing across treatment groups, the mean
at baseline. Mean duration of therapy, mean HRRS numbers of DESS were statistically significantly different
scores, and mean MADRS scores also were comparablafter treatment interruption and after restabilization but not
as shown in Table 1. before treatment interruption (Figure 1). Following treat-

Of the 242 patients randomized to the experimentaiment interruption, the mean number of DESS was signif-
conditions, 231 remained eligible for Study Period Il; 192icantly lower in the fluoxetine-treated patients than in
patients were assigned to interrupted therapy (placebeither the sertraline-treated or paroxetine-treated patients
substitution) for 1 week and 39 patients were assigned t¢both, p < .001). The mean number of DESS was also
continue on active therapy. significantly lower in the sertraline-treated than in the

Two hundred twenty patients (91%) completed theparoxetine-treated patientp (= .020). At the end of
study. Four patients discontinued during the placeborestabilization, the mean number of DESS was signifi-
substitution period due to adverse events: 1 fluoxetineeantly higher in the fluoxetine-treated than in the parox-
treated patient discontinued to seek medical interventiortine-treated patientp (= .010).
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Table 2. Percentage of DESS Reported=b$0% of Patients ment interruption but not before treatment interruption or

(in Descending Order by Pooled Treatments) after restabilization (Figure 2). Following treatment inter-
Eluoxetine Sertraline paroxetine  fuption, the mean score was significantly lower in the
Symptom (n = 63) (n = 63) (n = 59) fluoxetine-treated patients than in either the sertraline-
Worsened mood 2 o8 45 tr_eated or paroxetine-treated patients (bp_tkr, .001). The _
Irritability 17 38 35 difference between the mean scores in the sertraline-
Agitation 16 37 31 treated and paroxetine-treated patients was not significant
Dizziness 3 29 50 (p - .318).
Confusion 14 23 42
Headache 14 31 34
Nervousness 9 31 34 SPONTANEOUS ADVERSE EVENTS (TREATMENT IN-
Crying 6 26 40 TERRUPTION). For patients undergoing placebo substi-
Fatigue N 16 23 32 tution, there was no statistically significant difference
Emotional lability 13 a1 26 across treatment groups in the number of spontaneously
Trouble sleeping 9 22 39 ted ad t t the bedinni f treat f
Dreaming 6 25 37 reported adverse events at the beginning of treatment.
Anger 5 28 29 Following treatment interruption, fluoxetine-treated pa-
Nausea 6 14 40 tients reported significantly fewer events than sertraline-
Amnesia 8 17 24 treated p = .001) or paroxetine-treatedp (< .001)
sweating 8 17 24 patients. At the end of restabilization, there were no
Depersonalization 8 17 21 .. N .
Muscle aches 6 14 23 statistically significant differences across treatment
Unsteady gait 5 15 23 groups.
Panic 2 15 21 When comparing across treatment groups following
S9reheyes 6 164 215 placebo substitution, the only event spontaneously re-
gg;;ine; g n 2‘; ported by=10% of fluoxetine-treated patients (16%) was
Muscle tension 8 14 11 headache. Four events (dizziness, 18%; headache, 18%;
Chills 2 11 18 nervousness, 18%; and nausea, 11%) were reported spon-

taneously by=10% of sertraline-treated patients, and

eight events (dizziness, 29%; nausea, 29%; insomnia,
o ) 19%; headache, 17%; abnormal dreams, 16%; nervous-
At the end of the placebo-substitution period, theness, 16%: asthenia, 11%; and diarrhea, 11%) were

incidence of an SSRI “discontinuation syndrome” ob- reported by=10% of paroxetine-treated patients.
served in fluoxetine-treated patients was significantly

lower than the pooled incidence for sertraline-treated and
paroxetine-treated patients (14%, 60%, 66%, respectively;

p < .001). The incidence did not differ significantly

between sertraline-treated and paroxetine-treated patien =+ FLUOXETINE
(p = .508). The most frequently reported events compris- § © _iizgi‘;ﬁ
ing the discontinuation syndrome varied by drug treat-

ment. Table 2 shows the percentages of DESS reported t
=10% of patients. In the fluoxetine-treated group, sever
events were reported b510% of patients; however, the
relative incidence of these events in the sertraline-treate
and paroxetine-treated groups was greater. In the sertr:
line-treated group, 27 events were reported=10% of
the patients, and in the paroxetine-treated group, 35 even
were reported by=10% of the patients.

DESS, discontinuation-emergent signs and symptoms.

Mean Somatic Symptom Scale Score
s Bt

e o

Before Interruption After Interruption After Restabilization

Figure 2. Mean scores on the Symptom Questionnaire (SQ)
. somatic symptoms scale. The two interrupted groups were

SQ SOMATIC SYMPTOM SCALE.  Following treatment  pooled and compared before interruption, after 1 week of
interruption, mean score changes were significant in thénterruption, and after 1 week of restabilization. The three
sertraline-treated (2.3 3.93;p < .001) and paroxetine- treatments showed no difference in mean scores before interrup-
treated (3.9+ 5.61; p < .001) patients but not in the tion. FoIIovylng interruption, the mean score in the_ fluc_>xet|ne-
fluoxetine-treated £ 0.2 = 3.56:p = .614) patients treatec_j patients was S|gn|f|(_:antly lower th_an that in either the

e 2%.p = P : sertraline-treated or paroxetine-treated patients (oth,.001).

When comparing across treatment groups, the meafhe three treatments showed no difference in mean scores after

scores were statistically significantly different after treat-restabilization.
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Figure 3. Mean scores for the 28-item Hamilton Depression
Rating Scale (HAMDg). The two interrupted groups were Figure 4. Mean scores for Montgomery—Asberg Depression
pooled and compared before interruption, after 1 week ofRating Scale (MADRS). The two interrupted groups were pooled
interruption, and after 1 week of restabilization. The threeand compared before interruption, after 1 week of interruption,
treatments showed no difference in mean scores before interruand after 1 week of restabilization. The three treatments showed
tion. Following interruption, the mean score in the fluoxetine- no difference in mean scores before interruption. Following
treated patients was significantly lower than that in either theinterruption, the mean score in the fluoxetine-treated patients was
sertraline-treatedp( = .004) or paroxetine-treate (< .001)  significantly lower than that in either the sertraline-treated=(
patients. The three treatments showed no difference in mean919) or paroxetine-treateg (< .001) patients. The three drug
after restabilization. treatments showed no difference in means after restabilization.

Stability of Antidepressant Response period. Substantial increases in HDRRSscores £&8
points) during the treatment interruption week occurred in
30% of sertraline-treated and 36% of paroxetine-treated
patients. Examination of the likelihood ratjg statistics
showed highly significant differences between fluoxetine-
treated patients and those treated with the two comparator
grugs combinedp < .001), but did not show significant
ifferences between sertraline-treated and paroxetine-

after treatment interruption but not before treatment inter—treated patlgntsp( - '523).' Repeating the_compansons
after adjusting for investigator effects using the CMH

ruption or after restabilization (Figure 3). Following treat- tatisti il it

ment interruption, the mean score was significantly lower® ?r'hS Ic ga\t/)e simi 3r resu f f patient L

in the fluoxetine-treated patients than in either the sertra- € NUMDETS and proportions ot patients eXperiencing a
line-treated = .004) or paroxetine-treated patiengs< relapse in depression were significantly smaller in fluox-

.001). The difference between the mean scores in thgtlne—treated patients (2%) than in the pooled group of

. : : 0 . 0
sertraline-treated and paroxetine-treated patients was n?ﬁt'ems treated with sertraline (14%) or paroxetine (27%)

significant p = .062) but showed a trend toward signifi- < 001 for pgroxetlne and §ertral|ne poolgd). The
cance. fraction of sertraline-treated patients experiencing a re-

The numbers and proportions of patients experiencing%apse was n_otsignificantly less than that in the paroxetine—
large increases in HDRg scores after placebo substitu- rﬁatedd pattlen;stp( - d-0'79)',f' although the - difference
tion are given in Table 3. Fewer fluoxetine-treated patient? owed a trend toward significance.

showed substantial increases in depressive symptoms from
the beginning to the end of the treatment interruption

HDRS,, SCORES. Following treatment interruption,
mean changes in HDBgscores were significant in the
sertraline-treated (3.% 6.68;p < .001) and paroxetine-
treated (5.6+ 9.20; p < .001) patients but not in the
fluoxetine-treated {0.1 = 5.26;p = .943) patients.

When comparing across treatment groups, the mea
HDRS,g scores were statistically significantly different

MADRS SCORES. Following treatment interruption,
mean increases in MADRS scores were significant in the
sertraline-treated (3.6 7.00;p < .001) and paroxetine-

Table 3. Changes in HDRg Scores after Treatment treated (7.3+ 10.33;p < .001) patients but not in the
Interruption fluoxetine-treated (0.3- 6.12;p = .616) patients.

Increase during 5-8 days Fluoxetine  Sertraline  Paroxetine When comparing across treatment groups, the mean
of placebo substitution ~ (n=63)  (n=63) (n=59  MADRS scores were statistically significantly different
=8 4 (6%) 19 (30%) 21(36%) after treatment interruption but not before treatment inter-
=10 2 (3%) 12 (19%) 16 (27%)  ruption or after restabilization (Figure 4). Following treat-
=12 1(2%) 9(14%)  12(20%)  ment interruption, the mean score was significantly lower

HDRS,g, 28-item Hamilton Depression Rating Scale. in the fluoxetine-treated than in either the sertraline-
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treated p = .019) or paroxetine-treatedp (< .001) INTERRUPTED VS. UNINTERRUPTED. The means
patients. The difference between the mean scores in thend standard deviations for the change in number of DESS
sertraline-treated and paroxetine-treated patients was nohecklist events and HDRBgscores from Visit 1 to Visits
significant = .058), although a trend toward signifi- 3, 4, and 5 were compared by drug treatment and treatment
cance was shown. interruption group (Table 4).

SQ ANXIETY SCALE. Following treatment interrup- LENGTH OF INTERRUPTION AND DURATION OF
tion, mean changes in the anxiety scale scores wererRIOR TREATMENT. None of the models incorporating
significant in the sertraline-treated (2:96.54;p < .001) terms for length of interruption detected any significant
and paroxetine-treated (49 7.96;p < .001) patients but contribution of interruption length to severity of symp-
not in the fluoxetine-treated (05 4.50;p = .515) patients. toms. Similarly, results for estimating the effects of
When comparing across treatment groups, the meaduration of prior therapy in this sample were also not
scores were statistically significantly different after treat-significant. Introduction of terms for duration of prior
ment interruption but not before treatment interruption ortherapy had neglible effects on the estimated means for
after restabilization. Following treatment interruption, the drug treatment groups, and no effect on the significance of
mean score was significantly lower in the fluoxetine- drug-to-drug comparisons.
treated than in either the sertraline-treatpd< .017) or
paroxetine-treatedp( = .001) patients. The difference
between the mean scores in the sertraline-treated an
paroxetine-treated patients was not significant(.372).  In the present study, patients with interrupted fluoxetine
treatment experienced statistically significantly fewer ad-
SQ DEPRESSION sScALE. Following treatment inter- verse events than patients with interrupted sertraline or
ruption, mean changes in the depression scores were signjfaroxetine treatment, as assessed by the DESS checklist,
icant in the sertraline-treated (30 5.97;p < .001) and SQ somatic symptom scale, and spontaneously reported
paroxetine-treated (4.4 6.44;p < .001) patients but not adverse events. Furthermore, sertraline-treated and parox-
in the fluoxetine-treated (0.& 4.56;p = .998) patients. etine-treated patients but not fluoxetine-treated patients
When comparing across treatment groups, the meaaxperienced a reemergence of depressive symptoms, as
scores were statistically significantly different after treat-assessed by the HDBssand MADRS.
ment interruption but not before treatment interruption or A number of previous studies have assessed the relative
after restabilization. Following treatment interruption, the reporting of discontinuation-emergent adverse events as-
mean score was significantly lower in the fluoxetine- sociated with individual SSRIs and have suggested that the
treated patients than in either the sertraline-tregted risk for these events is related to drug half-life (Bhaumik
.049) or paroxetine-treatedp (= .009) patients. The and Wildgust 1996; Coupland et al 1996; Gillespie et al
difference between the mean scores in the sertralinet996; Keuthen et al 1994; Lazowick and Levin 1995;
treated and paroxetine-treated patients was not significarehrberg et al 1995; Price et al 1996); however, these
(p = .497). studies were retrospective, lacked placebo control, and
were without a consistent and systematic method for
SQ ANGER/HOSTILITY SCALE. Following treatment collection of adverse events. This study was prospective,
interruption, mean increases in the anger/hostility scorewith a randomized, double-blind interruption period, and
were significant in the sertraline-treated (4:87.39;p < included a systematic method for adverse event collection.
.001) and paroxetine-treated (48 7.68; p < .001) Furthermore, both somatic and psychological distress were
patients but not in the fluoxetine-treated (145.55;p = evaluated. The results observed in patients whose fluox-
.143) patients. etine or paroxetine treatment was interrupted were consis-
When comparing across treatment groups, the meatent with previous reports; however, interruption of sertra-
scores were statistically significantly different after treat-line treatment was associated with more psychological and
ment interruption but not before treatment interruption orsomatic symptoms than had been reported previously.
after restabilization. Following treatment interruption, the Following treatment interruption, no statistically signifi-
mean score was significantly lower in the fluoxetine- cant differences were observed in somatic distress and
treated patients than in either the sertraline-treageer (  stability of antidepressant response between sertraline and
.010) or paroxetine-treatedp (= .006) patients. The paroxetine treatment except in the mean number of DESS
difference between the mean scores in the sertralineevents reported. While the objective of this study was to
treated and paroxetine-treated patients was not significarvaluate changes in several dimensions following treat-
(p = .828). ment interruption, an interesting pattern of apparently

iscussion
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Table 4. DESS Checklist Events and HDRSotal Score—Change from Baseline

Patients interrupted at Visit 2 Patients interrupted at Visit 3 Patients never interrupted
DESS measurement n Mean = SD n Mean = SD n Mean = SD
Fluoxetine
To Visit 3 28 2.7+ 4.4 35 2.3+5.0 14 2.3+ 5.7
To Visit 4 29 2.1+5.0 33 1.7 4.9 14 5.7+ 8.0
To Visit 5 29 1.6+ 45 33 0.0+ 3.4 13 -0.1+4.0
Sertraline
To Visit 3 33 5.9+ 6.1° 31 28+ 4.4 11 5.1+ 6.3
To Visit 4 30 0.5+ 4.8 30 7.5+ 6.9 11 2.6+ 3.7
To Visit 5 30 -0.1+4.1 30 -0.8+3.1 10 3.5+ 7.9
Paroxetine
To Visit 3 29 8.4+ 7.1°" 30 2.0+ 4.8 13 0.8+ 3.7
To Visit 4 28 -0.4+33 31 9.7+ 7.4 12 0.8+ 4.0°
To Visit 5 28 —-0.4+35 31 -1.4+29 11 0.0+ 1.9
HDRS,g Total
Fluoxetine
Visit 3 29 0.5+ 4.2 35 -0.7x5.7 14 -0.1+51
Visit 4 29 -0.1+54 34 —-1.4+47 14 2.5+ 45
Visit 5 29 0.3+ 6.0 34 -25+43 14 -3.0+x45
Sertraline
Visit 3 32 2.5+ 6.3 31 -0.7+59 11 1.2=75
Visit 4 31 -1.4+6.6 31 1.9+ 8.C° 12 -22+6.7
Visit 5 30 —-29+49 32 -29+50 11 0.3+ 9.0
Paroxetine
Visit 3 30 4.9+ 6.6°° 32 -1.0+6.6% 13 -1.6+ 4.1
Visit 4 28 -09+53F 32 5.3+ 8.3f 13 -0.8+4.¢
Visit 5 28 —-1.6+5.8 31 —-3.4+57 11 -3.6+23

p values are computed between interruption groups within drug treatment, using SAS PROC GLM least squares means with Fisher’s method of preigmiferhteas
differences.

2p < .05 versus patients interrupted at week 2.

bp < .05 versus patients interrupted at week 3.

° < .05 versus patients never interrupted.

9p < .01 versus patients interrupted at week 2.

®p < .01 versus patients interrupted at week 3.

p < .01 versus patients never interrupted.

enhanced benefit after restarting active treatment wasisomnia; when patients were queried, the most common
noted. This pattern was unanticipated and merits furtheevents were agitation, irritability, headache, nervousness,
exploration. Our speculation as to possible explanationand emotional lability. In fluoxetine-treated patients the
for these observations includes a rating artifact due tanost common spontaneously reported events were head-
relief from discontinuation discomforts after resuming ache, insomnia, abnormal dreams, asthenia, and anxiety;
treatment or potentially to a postsynaptic sensitization orwhen patients were queried, the most common events were
discontinuation and consequent enhanced neurotransmigrorsened mood, irritability, fatigue, headache, and agita-
sion when drug is restarted. Again, to explore this hypoth-+ion.
esis systematically, a follow-up period would ideally be When assessing stability of antidepressant response or
longer, and would include neurophysiologic measures. general somatic distress, fluoxetine-treated patients repeat-
In the present study, the specific adverse events assocddly experienced a different and less disrupted course
ated with the interruption of fluoxetine, sertraline, and following treatment interruption. Fewer fluoxetine-treated
paroxetine treatment were similar to those reported previpatients reported discontinuation-emergent symptoms, and
ously. In paroxetine-treated patients the most commorthose reporting events reported statistically significantly
spontaneously reported events were nausea, dizzinedswer events than either sertraline-treated or paroxetine-
insomnia, headache, and nervousness; when patients wdreated patients.
queried, the most common events were dizziness, wors- Changes in measures of depressive severity also were
ened mood, confusion, crying, and nausea. In sertralinestatistically significantly different across treatment groups.
treated patients the most common spontaneously reportepproximately one third of paroxetine-treated and sertra-
events were headache, dizziness, nervousness, nausea, ind-treated patients experienced depressive symptoms
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sufficient to increase HDRsg scores to a level generally induced discontinuation-emergent events have been
associated with a major depressive episode. Increases @scribed to serotonergically mediated mechanisms (Barr et
somatic distress as a consequence of the physiological 1994; Fava and Grandi 1995; Leiter et al 1995; Louie et
perturbations from SSRI discontinuation may be capturedl 1994; Mallya et al 1993). If differences across SSRIs in
by depression rating scales such as the HDRS andsk of interruption-related events are found, they may also
MADRS without reflecting relapse of depression itself; be hypothesized to be related to variations in specificity
indeed, the rapid response with reintroduction of treatmenand potency of serotonin reuptake blockade.
is not typical of the usual latency to antidepressant The findings of this study have several clinical impli-
response in major depression; however, the SQ Depressiarations. Given the relatively high rates of treatment
scale includes only items that pertain to depressed moodioncompliance that have been reported (Buckalew and
lack of interest and motivation, reduced ability to enjoy Sallis 1986; Olivier-Martin 1986; Young et al 1986),
life, thoughts of death, and feelings of worthlessness andlinicians should be concerned that patients experiencing
hopelessness. Thus, the SQ Depression scale differencescomfortable adverse events or worsening of depressive
between drugs suggests that depressive symptoms emergggmptoms may have missed doses of drug. A recent study
in addition to physical symptoms triggered by treatmentof prescription refill data indicates that 30% of patients on
interruption. Our study, which involves the enrollment of SSRIs may miss 4—15 days of therapy between prescrip-
patients who had already responded to antidepressatibn refills (Data on file, PCS Health Systems, Inc.,
treatment, cannot address the question whether withiPhoenix, AZ, 1997. Data analyzed independently by ZS
each patient the constellation of symptoms experiencedssociates). Furthermore, 58% of patients with a once
during the treatment interruption reproduces the patient'slaily antidepressant regimen had an adherence of less than
original depressive symptoms. 50% of correct intake within a 9-week period in a study by

It is likely that pharmacokinetic differences among the Demyttenaere et al (1998). Compliance to current treat-
SSRIs may provide an explanation for these findingsment regimens should be confirmed before dosage adjust-
There appears to be a meaningful relationship between th@ents are made based on psychological or somatic symp-
plasma half-lives of these drugs (fluoxetine, 2—6 daystom emergence.
norfluoxetine, 7-15 days; paroxetine, 10—21 hours; sertra- The management of somatic and depressive symptoms
line, 26 hours; and demethylsertraline, 62—104 hours) (vadue to missed doses may lead to unnecessary utilization of
Harten 1993), the likely rate of decrease of serum concenhealth care resources. Thompson et al (1996), in a pattern
tration in the absence of continuous dosing, and theof antidepressant use study, have shown partial compli-
development of discontinuation-emergent events when thance and early discontinuation to be associated with an
drugs are abruptly discontinued or treatment is interruptedncrease in direct medical costs. Further studies would be
A previous prospective study demonstrated that abruphecessary to explicate such a relationship.
discontinuation of fluoxetine treatment was not associated In a recent small study, Rothschild (1995) suggested
with clinically significant effects over periods as long as 6 that drug holidays may allow improved sexual functioning
weeks (Zajecka et al 1998). in some patients taking sertraline and paroxetine but not

The pathophysiology of the adverse events induced byluoxetine. While differences in Hamilton depression
discontinuation of antidepressant drugs remains to becores did not differ statistically significantly after a
understood. Syndromes of adverse events following with48-hour interruption of treatment, 1 paroxetine-treated and
drawal from TCAs are largely attributed to cholinergic 1 sertraline-treated patient experienced increases in HDRS
hyperexcitability as an aftermath of the prolonged block-score after interruptions of active drug treatment. The
ade of cholinergic receptors by these compounds (Dilsavereplication of this finding within 2 individuals suggests
et al 1983; Dilsaver and Greden 1984; Petersen andome possible correlation with interrupted treatment and
Richelson 1982; Tollefson et al 1982). Some investigatorsvarrants further inquiry.
have suggested cholinergic rebound as a mechanism for Readers assessing the significance of these results
adverse symptoms and signs related to withdrawal oshould bear in mind the limitations of this study, which
paroxetine (Barr et al 1994; Pyke 1995). Increases irwas designed only to assess effects of intermittent missed
dopaminergic (Dilsaver et al 1987) and noradrenergicdoses, rather than to compare consequences of treatment
activity (Charney et al 1982) have also been suggested awssation. Further, participants had been receiving contin-
the basis for some discontinuation-emergent events linkedous maintenance SSRI treatment for at least 4 months, as
to TCAs. Serotonin-mediated inhibition of dopamine prescribed by psychiatric or general practice physicians.
transmission has been proposed as the cause of extrblence, patients were not diagnosed in a uniformly sys-
pyramidal symptoms seen with discontinuation of fluox- tematic way and not randomly assigned to drug treatment.
etine (Stoukides and Stoukides 1991). Indeed, most SSRWhile these conditions would allow different patient types
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Agitation

Feelingunrealor detached
Confusionor trouble concentrating
Forgetfulnesor problemswith memory

42. Mood swings

Trouble sleeping,insomnia

4. Increaseddreamingor nightmares
15. Sweatingmorethanusual

6. Shaking,trembling

. Muscletensionor stiffness

. Muscleachesor pains

Restlesdeelingin legs

Muscle cramps,spasmspr twitching
Fatigue tiredness

Unsteadygait or incoordination

Blurred vision

Soreeyes
Uncontrollablemouth/tonguemovements
Problemswith speechor speakingclearly

. Headache

Increasedsalivain mouth

Dizziness,lightheadednes®yr sensatiorof spinning(vertigo)
Noserunning

Shortnes®f breath,gaspingfor air

Chills

Fever

VVomiting

Nausea

Diarrhea

Stomachcramps

Stomachbloating

Unusualvisual sensationglights, colors, geometricshapesetc.)
Burning, numbnesstingling sensations

. Unusualsensitivityto sound
. Ringing or noisesin the ears
. Unusualtastesor smells

Psychiatry17:555-567.

Patient was asked, “During the past 7 days, have you experienced any changes

. .. . . . _in the following symptoms.” Patient chose one of four responses (new symptom;
van Harten J (1993): Clinical pharmacokinetics of selectiveoiq symptom, but worse; old symptom, but improved; old symptom, but unchanged

serotonin reuptake inhibitor€lin Pharmacokinef4:203-220.

or symptom not present).
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