
Lewis, G, Marston, L, Duffy, L, Freemantle, N, Gilbody, S, Hunter, R, Kendrick, 
T, Kessler, D, Mangin, D, King, M, Lanham, P, Moore, M, Nazareth, I, Wiles, N, 
Bacon, F, Bird, M, Brabyn, S, Burns, A, Clarke, CS, Hunt, A, Pervin, J and 
Lewis, G

 Maintenance or Discontinuation of Antidepressants in Primary Care

https://researchonline.ljmu.ac.uk/id/eprint/18440/

Article

LJMU has developed LJMU Research Online for users to access the research output of the 
University more effectively. Copyright © and Moral Rights for the papers on this site are retained by 
the individual authors and/or other copyright owners. Users may download and/or print one copy of 
any article(s) in LJMU Research Online to facilitate their private study or for non-commercial research.
You may not engage in further distribution of the material or use it for any profit-making activities or 
any commercial gain.

The version presented here may differ from the published version or from the version of the record. 
Please see the repository URL above for details on accessing the published version and note that 
access may require a subscription. 

For more information please contact researchonline@ljmu.ac.uk

http://researchonline.ljmu.ac.uk/

Citation (please note it is advisable to refer to the publisher’s version if you 
intend to cite from this work) 

Lewis, G, Marston, L, Duffy, L, Freemantle, N, Gilbody, S, Hunter, R, 
Kendrick, T, Kessler, D, Mangin, D, King, M, Lanham, P, Moore, M, Nazareth,
I, Wiles, N, Bacon, F, Bird, M, Brabyn, S, Burns, A, Clarke, CS, Hunt, A 
ORCID logoORCID: https://orcid.org/0000-0002-0864-4113, Pervin, J and 

LJMU Research Online

http://researchonline.ljmu.ac.uk/
mailto:researchonline@ljmu.ac.uk


The new england  
journal of medicine

n engl j med 385;14 nejm.org September 30, 2021 1257

established in 1812 September 30, 2021 vol. 385 no. 14

From the Division of Psychiatry, Faculty 
of Brain Sciences (Gemma Lewis, L.D., 
M.K., P.L., F.B., M.B., Glyn Lewis), the 
Research Department of Primary Care 
and Population Health and Priment Clini-
cal Trials Unit (L.M., R.H., I.N., C.S.C.), 
and the Institute of Clinical Trials and 
Methodology (N.F.), University College 
London, London, the Department of 
Health Sciences and Hull York Medical 
School, University of York, York (S.G., 
S.B., J.P.), Primary Care Population Sci-
ences and Medical Education, Faculty of 
Medicine, University of Southampton, 
Southampton (T.K., M.M., A.H.), and 
Population Health Sciences (D.K.) and 
the Centre for Academic Mental Health 
(N.W., A.B.), Bristol Medical School, Uni-
versity of Bristol, Bristol — all in the United 
Kingdom; and the Department of Family 
Medicine, McMaster University, Hamil-
ton, ON, Canada (D.M.). Address reprint 
requests to Dr. Lewis at the Division of 
Psychiatry, University College London, 
149 Tottenham Court Rd., 6th Floor, Maple 
House London, London W1T 7NF, United 
Kingdom, or at  gemma . lewis@  ucl . ac . uk.

Drs. Gemma Lewis and Marston contrib-
uted equally to this article.

N Engl J Med 2021;385:1257-67.
DOI: 10.1056/NEJMoa2106356
Copyright © 2021 Massachusetts Medical Society.

BACKGROUND
Patients with depression who are treated in primary care practices may receive 
antidepressants for prolonged periods. Data are limited on the effects of maintain-
ing or discontinuing antidepressant therapy in this setting.

METHODS
We conducted a randomized, double-blind trial involving adults who were being 
treated in 150 general practices in the United Kingdom. All the patients had a 
history of at least two depressive episodes or had been taking antidepressants for 
2 years or longer and felt well enough to consider stopping antidepressants. Pa-
tients who had received citalopram, fluoxetine, sertraline, or mirtazapine were 
randomly assigned in a 1:1 ratio to maintain their current antidepressant therapy 
(maintenance group) or to taper and discontinue such therapy with the use of 
matching placebo (discontinuation group). The primary outcome was the first 
relapse of depression during the 52-week trial period, as evaluated in a time-to-
event analysis. Secondary outcomes were depressive and anxiety symptoms, 
physical and withdrawal symptoms, quality of life, time to stopping an antidepres-
sant or placebo, and global mood ratings.

RESULTS
A total of 1466 patients underwent screening. Of these patients, 478 were enrolled 
in the trial (238 in the maintenance group and 240 in the discontinuation group). 
The average age of the patients was 54 years; 73% were women. Adherence to the 
trial assignment was 70% in the maintenance group and 52% in the discontinua-
tion group. By 52 weeks, relapse occurred in 92 of 238 patients (39%) in the 
maintenance group and in 135 of 240 (56%) in the discontinuation group (hazard 
ratio, 2.06; 95% confidence interval, 1.56 to 2.70; P<0.001). Secondary outcomes 
were generally in the same direction as the primary outcome. Patients in the dis-
continuation group had more symptoms of depression, anxiety, and withdrawal 
than those in the maintenance group.

CONCLUSIONS
Among patients in primary care practices who felt well enough to discontinue 
antidepressant therapy, those who were assigned to stop their medication had a 
higher risk of relapse of depression by 52 weeks than those who were assigned to 
maintain their current therapy. (Funded by the National Institute for Health Re-
search; ANTLER ISRCTN number, ISRCTN15969819.)
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Antidepressants are often a first-
line treatment for depression in primary 
care.1 In high-income countries, the num-

ber of prescriptions for these medications has 
risen during the past several decades, mostly due 
to an increase in the duration of treatment.2-5 
Several systematic reviews of studies have shown 
a higher rate of relapse among patients who 
discontinue antidepressant therapy than among 
those who continue to receive such therapy, but 
such studies have had several limitations.6-12 Most 
trials recruited patients with depression from 
specialist mental health services, treated them 
with antidepressants for 3 to 8 months, and 
randomly assigned patients who had a response 
to therapy to continue antidepressant therapy or 
switch to placebo. A few studies have recruited 
patients who were receiving maintenance anti-
depressants (mainly tricyclic compounds) for 
longer than 8 months.13-15 However, small sam-
ple sizes have limited the ability to draw firm 
conclusions.

We conducted the randomized Antidepressants 
to Prevent Relapse in Depression (ANTLER) trial 
to assess the effects of maintenance antidepres-
sant therapy, as compared with discontinuation of 
treatment, in primary care patients who had been 
taking antidepressants for more than 9 months 
and felt well enough to consider stopping their 
medication.

Me thods

Trial Design and Oversight

In this multicenter, randomized, double-blind 
trial, we recruited patients from 150 general 
practices across four sites in England (Bristol, 
London, Southampton, and York). Recruitment 
was performed through searches of electronic 
health records, after which we sent potentially 
eligible patients an invitation letter, or during 
primary care visits. The trial was approved by 
the National Research Ethics Service committee 
of the East of England–Cambridge South region. 
Clinical trial authorization was granted by the 
Medicines and Healthcare Products Regulatory 
Agency. All the patients provided written informed 
consent.

The trial was conducted according to the Good 
Clinical Practice guidelines of the International 
Council for Harmonisation. The trial was spon-
sored by University College London and funded 

by the National Institute for Health Research, 
with no commercial involvement. The first two 
authors wrote the first draft of the manuscript, 
which was reviewed by all the authors. A data 
and safety monitoring committee oversaw the 
recruitment and retention of patients and evalu-
ated serious adverse events.

Patients

We enrolled patients who were receiving conven-
tional doses of the three most commonly pre-
scribed antidepressants in the United Kingdom 
(citalopram, sertraline, and fluoxetine)4,16; mirtaza-
pine was also included among the trial drugs 
because of its increasing use in the United King-
dom.16 We excluded patients who were receiving 
escitalopram since it is not widely used in U.K. 
primary care, paroxetine because prescription 
rates are dropping and discontinuation can lead to 
marked withdrawal symptoms, and venlafaxine 
because its discontinuation also causes with-
drawal symptoms and most clinical guidelines 
recommend it as second-line treatment.

Eligible patients were between the ages of 18 
and 74 years and had reported at least two prior 
episodes of depression or had been taking anti-
depressants for more than 2 years. All the pa-
tients had been receiving and adhering to a daily 
regimen of 20 mg of citalopram, 100 mg of 
sertraline, 20 mg of fluoxetine, or 30 mg of mir-
tazapine for at least 9 months, had recovered 
from their most recent depressive episode, and 
felt well enough to consider stopping antidepres-
sants. Patients who were receiving other doses 
of the eligible medications and other antidepres-
sants were excluded from the trial.

The main exclusion criterion was current de-
pression, as defined by the criteria of the Inter-
national Classification of Diseases, version 10 
(ICD-10), at the time of trial entry. In order to 
exclude patients who were currently depressed 
at baseline, patients completed the original ver-
sion of the Clinical Interview Schedule–Revised 
(CIS-R),17 a computerized, self-administered, struc-
tured interview. The CIS-R asks about depressive 
symptoms during the past week and determines 
whether the symptoms indicate a diagnosis that 
meets the ICD-10 criteria for depressive epi-
sodes. The CIS-R also includes a method for 
scoring the severity of depression on a scale of 
0 to 21, with higher scores indicating more se-
vere depression, as determined by the sum of the 
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following five sections of the instrument: depres-
sion, depressive ideas, fatigue, concentration, and 
sleep problems. Anxiety scores were also gener-
ated as a sum of the scores for anxiety, worry, 
phobias, worries about physical health, and 
panic sections. Additional details regarding the 
inclusion and exclusion criteria are provided in 
the protocol, available with the full text of this 
article at NEJM.org.

Randomization

We used a computerized system and minimiza-
tion algorithm that included site, medication, 
and median CIS-R score to attempt to attain a 
1:1 ratio of patients who were maintaining their 
current antidepressant therapy (maintenance 
group) or were tapering and discontinuing such 
therapy (discontinuation group). (Details regard-
ing the minimization algorithm are provided in 
the Supplementary Appendix, available at NEJM 
.org.) The trial-group assignments were provided 
to pharmacy staff members, who sent masked 
trial antidepressants or placebo to the primary 
care practice for distribution to patients or di-
rectly to the patient’s home.

Trial Treatments and Procedures

Trial medications contained antidepressants at 
full or half doses or lactose (placebo), as re-
quired for each phase of the trial, in lactose 
film-coated, over-encapsulated capsules, all man-
ufactured by Capsugel and B&C Group. All the 
capsules were of identical opaque appearance 
and were provided in identical bottles. The in-
tention of the identical pills and bottles was to 
keep both patients and practitioners unaware 
of the trial-group assignments.

During the first month in the discontinuation 
group, patients who were taking citalopram, 
sertraline, or mirtazapine at baseline received 
the medications at half their regular dose. In the 
second month, they received half-dose anti-
depressants and placebo on alternate days. Start-
ing in the third month, they received placebo 
only. Patients who were taking fluoxetine at 
baseline received 20 mg of f luoxetine and pla-
cebo on alternate days in the first month. 
(Fluoxetine was not available in a 10-mg capsule 
at the time of enrollment.) Starting in the sec-
ond month, they received placebo only, since 
fluoxetine has a long half-life. In the mainte-
nance group, patients received their usual anti-

depressants at their usual doses. We used a five-
item patient-report measure that had been used 
in two other antidepressant trials18,19 to deter-
mine adherence to the assigned regimen.

The trial was performed during a period of 
52 weeks, with follow-up at 6, 12, 26, 39, and 52 
weeks. Data were collected by means of question-
naires that were mailed to patients at 6 weeks 
and by face-to-face interviews conducted at base-
line and at 12, 26, 39, and 52 weeks.

Primary and Secondary Outcomes

The primary outcome was the first relapse of 
depression during the 52-week follow-up, as 
determined in a time-to-event analysis. This out-
come was defined as a new episode of depres-
sion, as determined by components of a modified 
retrospective CIS-R (rCIS-R) that was adapted for 
the purpose of this trial. The rCIS-R used ques-
tions from the original CIS-R in the following 
sections: depression, depressive ideas, fatigue, 
concentration, and sleep problems. In contrast 
to the original, the rCIS-R inquired specifically 
about the patient’s experience during the previous 
12 weeks. (Details regarding this instrument, 
including its reliability and validity, are provided 
in the Supplementary Appendix.)

Our case definition for relapse of depression 
was an affirmative answer to either of two 
mandatory rCIS-R questions: First, have you had 
a spell of feeling sad, miserable, or depressed? 
And second, have you been unable to enjoy or 
take an interest in things as much as you usually 
do? To meet the outcome of a depressive episode, 
patients also had to report that at least one of 
the preceding responses had lasted for 2 weeks 
or more and to describe the occurrence of at 
least one of the following symptoms: depressive 
thoughts (which included loss of interest in sex, 
restlessness, feeling guilty, feeling inferior to 
others, hopelessness, feeling that life was not 
worth living, and thoughts of suicide), fatigue, 
loss of concentration, or sleep disturbance.

We evaluated patients regarding eight second-
ary outcomes. First, we measured depressive 
symptoms using the Patient Health Question-
naire 9-item version (PHQ-9), with scores rang-
ing from 0 to 27, with higher scores indicating 
more severe symptoms. Second, we evaluated 
generalized anxiety symptoms using the Gener-
alized Anxiety Disorder Assessment 7-item ver-
sion (GAD-7), with scores ranging from 0 to 21, 
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with higher scores indicating more severe symp-
toms. Third, we reviewed physical symptoms 
that are potentially side effects of antidepressant 
therapy using a modified 13-item Toronto Side 
Effect Scale. We report a count of the number of 
side effects (ranging from 0 to 13) and the pro-
portion of patients who reported at least one 
side effect.20 Fourth, we evaluated the frequency 
of new or worsened drug-withdrawal symptoms 
on a modified 14-item Discontinuation-Emergent 
Signs and Symptoms (DESS) checklist21 (and af-
ter consulting with patients, we added a ques-
tion to the DESS on electric sensations in the 
brain, leading to a total of 15 items22).

Fifth and sixth, we calculated quality-of-life 
scores for physical and mental health categories 
on the 12-Item Short-Form Health Survey (SF-12), 
with scores ranging from 0 to 100, with higher 
scores indicating a better quality of life. Seventh, 
we determined the interval between the date of 
initiation of an antidepressant or placebo and 
the stopping date. And eighth, we rated the pa-
tient’s reported global rating of mood (feeling 
worse [grade 1] or feeling the same or better 
[grade 0]). Two of the secondary outcomes — 
the time until stopping the medication and the 
patient’s mood — were prespecified in the statis-
tical analysis plan before the database lock but 
after the protocol had been published.24 All 
outcomes were assessed at every follow-up ex-
cept for scores on the rCIS-R, SF-12, and adher-
ence scales, which were obtained at every follow-
up except at 6 weeks.

Adverse Events

Since this was a phase 4 trial of licensed medica-
tions within their licensed indications, we re-
corded adverse events of special interest only, 
using the Toronto and DESS scales at each fol-
low-up (reported as secondary outcomes). Seri-
ous adverse events were recorded by investiga-
tors using a recording-and-reporting form 
created by the trial sponsor. The principal inves-
tigator at each site rated each event according to 
seriousness, causal relationship to a trial medi-
cation, severity, and outcome.

Statistical Analysis

We determined that the enrollment of 479 pa-
tients would provide the trial with 90% power to 
detect a hazard ratio of 1.92 for the primary 
outcome in the discontinuation group on the 

basis of an estimated relapse frequency of 20% 
in the maintenance group and 35% in the discon-
tinuation group at a two-sided alpha level of 0.05, 
assuming 20% attrition.24 We used Cox propor-
tional-hazards modeling to perform the primary 
analysis after adjustment for the baseline CIS-R 
depression score. We performed Kaplan–Meier 
analysis to determine proportionality and the 
predicted survival plot, and the assumption was 
affirmed.

Sensitivity analyses for the primary outcome 
included adjustment for minimization variables 
as patient-level explanatory factors and an inves-
tigation of missing data with the use of best-
case and worst-case scenarios for patients who 
were not included in the primary analysis. For 
the best-case and worst-case scenarios, we cen-
sored data for patients in the maintenance group 
on the day of the last follow-up visit or with-
drawal from the trial (good outcome, no re-
lapse); for those in the discontinuation group, 
we determined that they had had a relapse on 
the day before the last follow-up or on the day of 
withdrawal (bad outcome, relapse).

We analyzed continuous secondary outcomes 
at 12, 26, 39, and 52 weeks and prespecified that 
these outcomes would be analyzed for each 
follow-up separately after accounting for base-
line values, using mixed-effects linear regression 
with fixed effects for time and randomized 
group.1,25 We used logistic-regression analysis to 
evaluate patients’ responses on the global ratings 
of mood at each follow-up. We used Cox propor-
tional-hazards modeling to evaluate the time 
until an antidepressant or placebo was stopped, 
and proportionality was determined according 
to the method that was used for the primary 
outcome. Because there was no prespecified plan 
for the adjustment of confidence intervals for 
multiple comparisons of secondary outcomes, 
no definite conclusions can be drawn from these 
data. For secondary outcomes, except for the 
time until the stopping of an antidepressant or 
placebo, we conducted sensitivity analyses that 
included predictors of missingness at baseline 
that were identified with the use of univariable 
logistic regression. We adjusted for variables 
that were significantly associated with missing-
ness as covariates.

For the primary outcome, we conducted five 
prespecified subgroup analyses according to anti-
depressant type, severity of depression, severity 
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of anxiety, duration of depression, and age of 
onset of depression. We also conducted post hoc 
analyses to explore the characteristics of pri-
mary care practices, the age and sex of patients 
who were invited to participate in the trial as 
compared with those who participated, the level 
of patients’ anxiety at baseline, antidepressant 
use according to relapse and group, whether 
patients guessed their group assignment, the 
number needed to harm, and whether patients 
were aware of their trial-group assignments 
(e.g., because of unblinding owing to adverse 
events). In addition, we reran the primary analy-
ses and classified relapse according to ICD-10 
depression criteria and reran secondary analyses 
using log-transformed PHQ-9 and GAD-7 scores 
that could be compared with prior studies of 
minimal clinically important differences.2,3

R esult s

Patients

We invited 23,553 potential patients (23,429 by 
sending them letters and 124 during general-
practice consultations) to participate in the trial 
(Fig. 1 and Fig. S1 in the Supplementary Appen-
dix). Of these patients, 1466 (6%) underwent 
screening for suitability, and 606 (41%) were 
found to be eligible to participate. Among the 
patients who were eligible, 478 were enrolled 
and underwent randomization (238 to the main-
tenance group and 240 to the discontinuation 
group). All the patients provided final outcome 
data with respect to relapse, although 10 pa-
tients (6 in the maintenance group and 4 in the 
discontinuation group) did not provide the tim-
ing of relapse. Thus, these patients were not in-
cluded in the primary analysis but were included 
in the absolute number of patients with relapse.

The two trial groups had similar characteris-
tics at baseline (Table 1). Approximately three 
quarters of the patients were women, with a 
mean (±SD) age of 54±13 years; approximately 
95% were White. Citalopram was the most com-
monly used antidepressant, and almost three 
quarters of the patients had been taking anti-
depressants for more than 3 years. The median 
time between randomization and starting an 
antidepressant or placebo was 9 days (interquar-
tile range [IQR], 6 to 13) in the maintenance 
group and 8 days (IQR, 6 to 13) in the discon-
tinuation group.

Primary Outcome

Relapse of depression occurred in 92 of 238 
patients (39%) in the maintenance group and in 
135 of 240 (56%) in the discontinuation group 
during the 52 weeks of the trial (hazard ratio, 
2.06; 95% confidence interval [CI], 1.56 to 2.70; 
P<0.001) (Table 2 and Fig. 2). Sensitivity analyses, 
including for missing data, were in the same 
direction as the primary analysis (Table S2).

Secondary Outcomes

At 12 weeks, secondary outcomes were generally 
in the same direction as the primary outcome, 
except for scores on the SF-12 physical-health 
component and Toronto Side Effect Scale (Ta-
ble 2). Effect estimates at other time points were 
also generally in the same direction as those for 
the primary outcome, although the confidence 
intervals in several categories crossed the null 
cutoff (indicating the likelihood of no between-
group difference). Since there was no plan for 
adjustment of confidence intervals for multiple 
comparisons, no definite conclusions can be 
drawn regarding these or other differences be-
tween groups for secondary outcomes.

The mean score for depressive symptoms as 
assessed by the PHQ-9 at 12 weeks was 4.1±3.8 
in the maintenance group and 6.3±5.1 in the dis-
continuation group, for an estimated difference 
of 2.2 points (95% CI, 1.5 to 2.8). The mean 
score for anxiety symptoms as assessed by the 
GAD-7 at 12 weeks was 3.1±3.3 in the mainte-
nance group and 5.3±4.6 in the discontinuation 
group, for an estimated difference of 2.4 points 
(95% CI, 1.8 to 3.0). The mean score for side ef-
fects as assessed on the Toronto scale at 12 
weeks was 4.2±2.9 in the maintenance group 
and 4.6±3.0 in the discontinuation group, for an 
estimated difference of 0.7 points (95% CI, 0.3 to 
1.1). The mean score for withdrawal symptoms 
at 12 weeks on the modified DESS was 1.3±2.4 
in the maintenance group and 3.1±3.5 in the dis-
continuation group, for an estimated difference 
of 1.9 points (95% CI, 1.5 to 2.3). The mean 
score for mental health–related quality of life on 
the SF-12 at 12 weeks was 46±10 in the mainte-
nance group and 41±11 in the discontinuation 
group, for an estimated difference of −4.9 points 
(95% CI, −6.4 to −3.3).

A greater percentage of patients in the dis-
continuation group than in the maintenance 
group stopped taking the trial medication before 
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Figure 1. Enrollment and Outcomes.

Patients who had missed participation in one follow-up assessment could participate in a subsequent assessment. 
The retrospective Clinical Interview Schedule–Revised (rCIS-R) is a computerized, self-administered interview that 
asks about depressive symptoms during the previous 12 weeks. A flow chart showing the recruitment of patients 
and screening process is provided in Figure S1.

490 Patients were eligible after
screening and provided consent

478 Underwent randomization

238 Were assigned to the
maintenance group

240 Were assigned to the
discontinuation group 

4 Withdrew

3 Withdrew
1 Was lost to follow-up

4 Withdrew
2 Were lost to follow-up

5 Withdrew from trial 
7 Did not complete

randomization

234 Were included in 6-wk
follow-up

234 Were included in 6-wk
follow-up

11 Withdrew
8 Were lost to follow-up

227 Completed rCIS-R at 12 wk 215 Completed rCIS-R at 12 wk

9 Withdrew
4 Were lost to follow-up
3 Did not complete rCIS-R

but continued trial

14 Withdrew
6 Were lost to follow-up

208 Completed rCIS-R at 26 wk 191 Completed rCIS-R at 26 wk

1 Withdrew
3 Were lost to follow-up
9 Did not complete rCIS-R

but continued trial

5 Withdrew
3 Were lost to follow-up
4 Did not complete rCIS-R

but continued trial

213 Completed rCIS-R at 39 wk 182 Completed rCIS-R at 39 wk

1 Withdrew
3 Were lost to follow-up
1 Did not complete rCIS-R

but continued trial

4 Withdrew
2 Were lost to follow-up
5 Did not complete rCIS-R

but continued trial

209 Completed rCIS-R at 52 wk
232 Had primary outcome data

181 Completed rCIS-R at 52 wk
236 Had primary outcome data
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Table 1. Demographic and Clinical Characteristics of the Patients at Baseline.*

Characteristic
Maintenance Group 

(N = 238)
Discontinuation Group 

(N = 240)

Demographic

Age — yr 54±13 55±12

Female sex — no. (%) 168 (71) 181 (75)

White race — no./total no. (%)† 221/238 (93) 228/235 (97)

Married — no. (%) 146 (61) 161 (67)

Currently employed — no. (%) 140 (59) 152 (63)

Trial site — no. (%)

London 101 (42)  98 (41)

Bristol  48 (20)  54 (22)

Southampton  48 (20)  48 (20)

York  41 (17)  40 (17)

Clinical

Antidepressant use — no. (%)

Sertraline  41 (17)  37 (15)

Citalopram 111 (47) 112 (47)

Fluoxetine  77 (32)  83 (35)

Mirtazapine  9 (4)  8 (3)

Depression score above median value on CIS-R — no./total no. (%)‡ 116/237 (49) 110/240 (46)

Age at onset of depression — yr 33±16 32±14

≥3 previous episodes of depression — no./total no. (%) 224/238 (94) 219/239 (92)

Continuous antidepressant use for ≥3 yr — no./total no. (%)§ 170/238 (71) 168/239 (70)

Score on Patient Health Questionnaire 9-item version¶ 3.9±3.5 3.8±3.6

Score on Generalized Anxiety Disorder 7-item version‖ 3.2±3.1 2.8±3.0

Score on 12-Item Short-Form Health Survey**

Physical component 48±11 50±9

Mental component 47±9 48±9

Score on modified Toronto Side Effect Scale†† 4.2±2.7 3.7±2.7

Score on modified DESS‡‡

No. of new or worsening symptoms 1.0±1.4 0.6±1.0

≥1 new or worsening symptom — no. (%) 118 (50) 95 (40)

Mood worse than 2 wk ago — no./total no. (%) 13/237 (5) 9/239 (4)

*  Plus–minus values are means ±SD.
†  Race was reported by the patients.
‡  Scores on the Clinical Interview Schedule–Revised (CIS-R) range from 0 to 57, with higher scores indicating worse 

mental health. Scores on this instrument that were above the median were used for minimization.
§  Continuous use of an antidepressant was defined as receipt without a break of 2 weeks or more, including during a 

change in medication.
¶  Scores on the Patient Health Questionnaire 9-item version range from 0 to 27, with higher scores indicating more 

severe symptoms.
‖  Scores on the Generalized Anxiety Disorder 7-item version range from 0 to 21, with higher scores indicating more 

severe symptoms.
**  Scores on the 12-Item Short-Form Health Survey range from 0 to 100, with higher scores indicating a better quality of life.
††  Scores on the modified Toronto Side Effect Scale (which provides a count of side effects) range from 0 to 13.
‡‡  Scores on the modified checklist of Discontinuation-Emergent Signs and Symptoms (DESS) range from 0 to 15, with 

higher scores indicating more symptoms.
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the end of the trial (48% vs. 30%) (hazard ratio, 
2.28; 95% CI, 1.68 to 3.08). Of the patients who 
stopped their trial medication, the percentage 

who returned to the use of an antidepressant 
prescribed by their primary care doctor was 20% 
(95% CI, 15 to 25) in the maintenance group and 

Table 2. Primary and Secondary Outcomes.*

Outcome

Maintenance 
Group 

(N = 238)

Discontinuation 
Group 

(N = 240)

Effect Size 
or Difference 

(95% CI)†

Primary outcome

Relapse of depression — no. (%) 92 (39) 135 (56) Hazard ratio, 2.06 
(1.56 to 2.70)

Secondary outcomes

Score on Patient Health Questionnaire 9-item version

12 wk 4.1±3.8 6.3±5.1 2.2 (1.5 to 2.8)

26 wk 4.2±3.7 5.0±4.6 0.7 (0.0 to 1.4)

39 wk 3.8±3.9 4.4±4.2 0.6 (−0.1 to 1.2)

52 wk 3.7±3.7 4.0±4.5 0.4 (−0.3 to 1.1)

Score on Generalized Anxiety Disorder 7-item version

12 wk 3.1±3.3 5.3±4.6 2.4 (1.8 to 3.0)

26 wk 3.4±3.8 4.1±4.4 0.8 (0.1 to 1.4)

39 wk 2.9±3.5 3.8±4.1 1.0 (0.4 to 1.6)

52 wk 3.0±3.7 3.1±3.0 0.3 (−0.4 to 0.9)

Score on modified Toronto Side Effect Scale

12 wk 4.2±2.9 4.6±3.0 0.7 (0.3 to 1.1)

26 wk 4.0±2.6 3.9±2.8 0.2 (−0.3 to 0.7)

39 wk 3.8±2.5 3.7±2.6 0.2 (−0.3 to 0.6)

52 wk 3.7±2.6 3.5±2.8 0.0 (−0.4 to 0.5)

No. of new or worsening symptoms on modified DESS

12 wk 1.3±2.4 3.1±3.5 1.9 (1.5 to 2.3)

26 wk 1.4±2.3 1.9±2.9 0.5 (0.1 to 0.9)

39 wk 0.8±1.6 1.7±2.7 0.9 (0.6 to 1.3)

52 wk 0.8±1.8 1.1±2.5 0.3 (−0.0 to 0.6)

Score on physical component of 12-Item Short-Form 
Health Survey

12 wk 48±10 50±9 0.4 (−0.9 to 1.8)

26 wk 48±10 49±10 0.2 (−1.3 to 1.6)

39 wk 48±11 51±10 1.5 (−0.1 to 3.0)

52 wk 49±10 49±11 −0.6 (−2.1 to 0.9)

Score on mental component of 12-Item Short-Form 
Health Survey

12 wk 46±10 41±11 −4.9 (−6.4 to −3.3)

26 wk 46±11 44±11 −2.6 (−4.4 to −0.8)

39 wk 48±10 45±11 −3.1 (−4.8 to −1.3)

52 wk 47±10 46±11 −1.6 (−3.4 to 0.2)

*  Plus–minus values are means ±SD.
†  All the listed comparisons are for the discontinuation group as compared with the maintenance group. All the compari-

sons are differences in means, except for the hazard ratio for the primary analysis.
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39% (95% CI, 32 to 45) in the discontinuation 
group.

During the course of the trial, 157 of 225 
patients (70%) in the maintenance group adhered 
to the trial regimen, as compared with 119 of 
230 patients (52%) in the discontinuation group 
(Table S12). At 12 weeks, the patients who re-
ported feeling worse (as compared with the 
same as or better) than they had felt at 6 weeks 
included 48 of 228 patients (21%) in the mainte-
nance group and 94 of 216 patients (44%) in the 
discontinuation group (odds ratio, 2.88; 95% CI, 
1.90 to 4.38). Results for all outcomes were 
similar with the inclusion of predictors of miss-
ingness in models (Table S3). Results of sub-
group, sensitivity, and post hoc analyses are 
provided in the Supplementary Appendix.

Adverse Events

There were 17 serious adverse events during the 
trial (9 [4%] in the maintenance group and 8 [3%] 
in the discontinuation group), and the categories 
of serious events were similar in the two groups 
(Table 3). Investigators considered that 2 serious 
adverse events were unlikely to be related to a 
trial medication and 15 were unrelated to a trial 
medication. There were no deaths or suicide at-
tempts during the trial period.

Discussion

Patients in the group assigned to discontinue 
their antidepressant medication in our trial had 
a higher frequency of relapse of depression than 
those who were assigned to keep taking their 
medication through 52 weeks of follow-up. Sec-
ondary outcomes were generally in the same 
direction as the primary outcome, except for 
scores on the SF-12 physical health component 
and the Toronto side-effect scale. By the end of 
the trial, 39% of the patients in the discontinu-
ation group had returned to taking an antide-
pressant prescribed by their clinician, which may 
explain why there was no evidence of between-
group differences for secondary outcomes at the 
last follow-up at 52 weeks.

We investigated only three selective serotonin-
reuptake inhibitors that have similar pharmaco-
logic profiles and have similar mechanisms of 
activity, along with mirtazapine (a noradrenergic 
and specific serotonergic antidepressant), so we 
cannot generalize our findings to other classes 

of antidepressants.23,26 Another limitation of our 
trial is that we excluded patients who were tak-
ing escitalopram and those who were taking 
doses of the trial medications that differed from 
the usual doses for maintenance treatment in 
the United Kingdom. In addition, only a small 
percentage of patients who were recruited for 
the trial ultimately participated, which may have 
introduced bias into the trial sample. An impor-

Figure 2. Kaplan–Meier Estimates of the Primary Outcome.

Shown are the results of Kaplan–Meier analysis of the first relapse of de-
pression by 52 weeks (the primary outcome) among those who continued 
to receive their current antidepressant therapy (maintenance group) and 
those who tapered and discontinued such therapy (discontinuation group).
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Table 3. Serious Adverse Events (Safety Population).*

Event

Maintenance 
Group 

(N = 238)

Discontinuation 
Group 

(N = 240)

no. of patients (%)

Any serious adverse event 9 (4) 8 (3)

Resulting in death 0 0

Resulting in life-threatening condition 0 1 (<1)

Resulting in hospitalization 8 (3) 7 (3)

Resulting in disability or incapacity 0 0

Resulting in congenital anomaly or 
birth defect

0 0

Resulting in medically important event 1 (<1) 0

*  Serious adverse events are listed according to a 6-item severity rating created 
by the trial sponsor. The types of serious adverse events are not listed in order 
to protect patients’ confidentiality because each event occurred in only one 
patient. There were no deaths or suicide attempts during the trial period.
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tant limitation is that our findings pertain only 
to patients who felt that they were ready to dis-
continue medication. The method of determin-
ing depression relapse was adapted from con-
ventional instruments for the purpose of the 
trial, in part because of the need to have patients 
retrospectively assess symptoms over the prior 
12 weeks. Our trial population also lacked eth-
nic diversity, and all the patients were being 
treated in the U.K. health system, so we cannot 
generalize our results to non-White patients and 
to other health systems.27

We recruited patients who had been taking 
antidepressants, usually for many years, and 
asked them to recall their history of depression 
and its treatment. Although recall bias is un-
likely to affect the validity of our findings, it 
could influence the accuracy of the information 
that patients provided. We also did not have 
detailed information about the original clinical 
decision for prescribing the antidepressant or 
any diagnostic information at that time.

Among patients in primary care practices 
who had been treated for depression and who 
were willing to stop their antidepressant medi-
cation, the risk of relapse of depression was 
higher among the patients in the discontinua-
tion group than among those in the mainte-

nance group during 52 weeks. Quality-of-life 
measures and symptoms of depression, anxiety, 
and medication withdrawal were generally worse 
in patients who discontinued their antidepres-
sant therapy.
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