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Background: There has been a steady increase in the number of primary care patients receiving
long-term maintenance antidepressant treatment, despite limited evidence of a benefit of this
treatment beyond 8 months.
Objective: The ANTidepressants to prevent reLapse in dEpRession (ANTLER) trial investigated the
clinical effectiveness and cost-effectiveness of antidepressant medication in preventing relapse in UK
primary care.
Design: This was a Phase IV, double-blind, pragmatic, multisite, individually randomised parallel-group
controlled trial, with follow-up at 6, 12, 26, 39 and 52 weeks. Participants were randomised using
minimisation on centre, type of antidepressant and baseline depressive symptom score above or below
the median using Clinical Interview Schedule – Revised (two categories). Statisticians were blind to
allocation for the outcome analyses.
Setting: General practices in London, Bristol, Southampton and York.
Participants: Individuals aged 18–74 years who had experienced at least two episodes of depression
and had been taking antidepressants for ≥ 9 months but felt well enough to consider stopping their
medication. Those who met an International Statistical Classification of Diseases and Related Health
Problems, Tenth Revision, diagnosis of depression or with other psychiatric conditions were excluded.
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Intervention: At baseline, participants were taking citalopram 20 mg, sertraline 100 mg, fluoxetine
20 mg or mirtazapine 30 mg. They were randomised to either remain on their current medication or
discontinue medication after a tapering period.
Main outcome measures: The primary outcome was the time, in weeks, to the beginning of the first
depressive episode after randomisation. This was measured by a retrospective Clinical Interview
Schedule – Revised that assessed the onset of a depressive episode in the previous 12 weeks, and
was conducted at 12, 26, 39 and 52 weeks. The depression-related resource use was collected over
12 months from medical records and patient-completed questionnaires. Quality-adjusted life-years
were calculated using the EuroQol-5 Dimensions, five-level version.
Results: Between 9 March 2017 and 1 March 2019, we randomised 238 participants to antidepressant
continuation (the maintenance group) and 240 participants to antidepressant discontinuation (the
discontinuation group). The time to relapse of depression was shorter in the discontinuation group,
with a hazard ratio of 2.06 (95% confidence interval 1.56 to 2.70; p < 0.0001). By 52 weeks, relapse
was experienced by 39% of those who continued antidepressants and 56% of those who discontinued
antidepressants. The secondary analysis revealed that people who discontinued experienced more
withdrawal symptoms than those who remained on medication, with the largest difference at 12 weeks.
In the discontinuation group, 37% (95% confidence interval 28% to 45%) of participants remained on
their randomised medication until the end of the trial. In total, 39% (95% confidence interval 32% to
45%) of participants in the discontinuation group returned to their original antidepressant compared
with 20% (95% confidence interval 15% to 25%) of participants in maintenance group. The health
economic evaluation demonstrated that participants randomised to discontinuation had worse utility
scores at 3 months (–0.037, 95% confidence interval –0.059 to –0.015) and fewer quality-adjusted
life-years over 12 months (–0.019, 95% confidence interval –0.035 to –0.003) than those randomised
to continuation. The discontinuation pathway, besides giving worse outcomes, also cost more [extra
£2.71 per patient over 12 months (95% confidence interval –£36.10 to £37.07)] than the continuation
pathway, although the cost difference was not significant.
Conclusions: Patients who discontinue long-term maintenance antidepressants in primary care are at
increased risk of relapse and withdrawal symptoms. However, a substantial proportion of patients can
discontinue antidepressants without relapse. Our findings will give patients and clinicians an estimate
of the likely benefits and harms of stopping long-term maintenance antidepressants and improve shared
decision-making. The participants may not have been representative of all people on long-term maintenance
treatment and we could study only a restricted range of antidepressants and doses. Identifying patients
who will not relapse if they discontinued antidepressants would be clinically important.
Trial registration: Current Controlled Trials ISRCTN15969819 and EudraCT 2015-004210-26.
Funding: This project was funded by the National Institute for Health Research (NIHR) Health
Technology Assessment programme and will be published in full in Health Technology Assessment;
Vol. 25, No. 69. See the NIHR Journals Library website for further project information.
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Plain English summary

A

ntidepressants are used to treat depression when someone is unwell, but are also used as
maintenance treatment to prevent the reoccurrence of depression. There has been a large
increase in the use of long-term maintenance antidepressant treatment, but the evidence for the
benefits of maintenance beyond 8 months is very poor.
The ANTidepressants to prevent reLapse in dEpRession (ANTLER) trial was a randomised controlled
trial that examined the effectiveness of long-term maintenance treatment with antidepressants. The
participants were well enough to consider stopping antidepressant medication, were recruited from
primary care and had taken antidepressants for ≥ 9 months. In total, 238 participants were randomised
to continue taking antidepressants and 240 were randomised to receive a visually identical tablet
that contained no active ingredients after a period when the antidepressants were gradually reduced.
Neither the participants nor those interviewing them knew which group they had been placed in,
and they were followed up for 1 year.
Participants who discontinued antidepressants were more likely to experience relapse than those who
continued antidepressants. By 52 weeks, 39% of those who continued antidepressants had experienced
a relapse, compared with 56% in the group that discontinued antidepressants. In other words, over a
52-week period, one in every six patients who stopped antidepressants would experience a relapse
that may not have occurred if they had remained on their antidepressants. Patients in the discontinuation
group reported more symptoms of anxiety and depression and experienced more withdrawal symptoms
than those in the maintenance group, mostly in the first 3–4 months after stopping the antidepressants.
Participants in the discontinuation group also reported lower quality of life than those in the maintenance
group but both groups used similar amounts of health-care and social care resources over the 12-month
period. About one-third of participants who were allocated to the discontinuation group in the ANTLER
trial decided to restart their antidepressants. However, another one-third of participants in that group
remained on trial medication for 12 months and managed without antidepressants.
Long-term maintenance treatment with antidepressants is effective in reducing the rate of relapses.
For those who are considering stopping their antidepressant, our findings will provide estimates of
the likely benefits and harms, to improve shared decision-making and support the regular review
of long-term antidepressant prescription.
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Scientific summary
Background
Depression is the leading cause of ill health and disability worldwide, with > 300 million people now
living with depression. Depression causes marked emotional distress and interferes with daily function
not only of the individual, but also of society. It has been estimated that depression reduces England’s
national income (gross national product) by over 4% (approximately £80M) every year. This reduction
results from increased unemployment, a larger number of sick days and reduced productivity. It is also
accompanied by increased welfare expenditure.
Antidepressants are often a first-line treatment for depressive symptoms and are also used for maintenance
treatment, that is, to prevent relapse once an individual has recovered. It has been estimated that 90% of
antidepressant prescriptions in the UK were used for maintenance between 1993 and 2005. A more recent
UK study has also demonstrated a steady increase in the duration of long-term treatment between 2001
and 2012. In a Scottish study involving 78 practices, 8.6% of the registered population were prescribed
an antidepressant, and half had been taking antidepressants for > 2 years (Johnson CF, MacDonald HJ,
Atkinson P, Buchanan AI, Downes N, Dougall N. Reviewing long-term antidepressants can reduce drug
burden: a prospective observational cohort study. Br J Gen Pract 2012;62:e773–9). This trend is similar
in other high-income countries.
The National Institute for Health and Care Excellence (NICE) in England recommends that antidepressant
maintenance treatments should continue to be used for 2 years for those at risk of relapse. However,
NICE also recognises the uncertainty about the benefit of long-term maintenance treatment and has
recommended further research into its psychological and pharmacological effects. Continuing maintenance
treatment in the first few months after remission has been extensively studied and reduces relapse rates.
However, the evidence for a treatment period longer than 8 months is insufficient to justify long-term
maintenance treatment. The studies were conducted during the 1980s or early 1990s in secondary care
by pharmaceutical companies for regulatory purposes; one was investigating tricyclic antidepressants
that are no longer used for depression. All were very small studies (n < 20 participants in total) and had
a poor follow-up rate.

Aim
The overall aim of the ANTLER trial was to answer the following research question: ‘What is the
clinical effectiveness and cost-effectiveness in UK primary care of continuing on long-term maintenance
antidepressants compared with a placebo in preventing relapse of depression in those who have taken
antidepressants for more than 9 months and who are now well enough to consider stopping maintenance
treatment?’. The trial was embedded in primary care and had broad inclusion criteria to increase the
generalisability to the population currently receiving maintenance antidepressants.

Methods
The trial was a Phase IV, double-blind, pragmatic, multisite, individually randomised parallel-group
controlled trial, with follow-up at 6, 12, 26, 39 and 52 weeks.
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SCIENTIFIC SUMMARY

We recruited primary care patients who were taking one of four of the most commonly used
antidepressant medications. At the point of recruitment, the patients were well enough to consider
stopping their medication. Participants were recruited from 150 primary care practices in four UK
sites: London, Bristol, Southampton and York. We recruited the first participant in March 2017, and
within 2 years we randomised 238 participants to antidepressant continuation and 240 participants
to discontinuation. The participants were individuals aged 18–74 years who had experienced at least
two episodes of depression and had been taking antidepressants for ≥ 9 months but felt well enough
to consider stopping their medication. Participants were excluded if they met International Statistical
Classification of Diseases and Related Health Problems, Tenth Revision, criteria for depressive illness assessed
with the clinical interview schedule – Revised (CIS-R) (see below); had bipolar disorder, psychotic illness,
dementia or terminal illness; could not understand questionnaires in English; had contraindications to
the medication or placebo ingredients; were taking monoamine oxidase inhibitors; or were enrolled in
another clinical trial. Women were excluded if they were pregnant, planning pregnancy or breastfeeding.
At baseline, participants were taking citalopram 20 mg, sertraline 100 mg, fluoxetine 20 mg or mirtazapine
30 mg. They were randomised to either remain on their current medication or switch to placebo after a
tapering period of 1 (fluoxetine) or 2 (citalopram, sertraline or mirtazapine) months. The trial compared
continuing antidepressant medication with discontinuing medication by replacing it with an identical
placebo after a tapering period.
The primary outcome was the time, in weeks, to the beginning of the first depressive episode after
randomisation. This was measured by a shortened CIS-R that assessed the onset of a depressive episode
in the previous 12 weeks and was conducted at 12, 26, 39 and 52 weeks. We called the new assessment
the retrospective CIS-R (rCIS-R) and conducted a test–retest reliability study, which was nested within the
ANTLER trial. The ANTLER trial participants were asked to complete the rCIS-R twice, at the beginning
and the end of one of the follow-up appointments, and 396 participants provided data. The depressionrelated resource use was collected over 12 months and for the 6 months preceding baseline from medical
records and patient-completed questionnaires. Quality-adjusted life-years (QALYs) were calculated using
the EuroQol-5 Dimensions, five-level version.

Results
Recruitment began on 9 March 2017 and the last participant was randomised on 1 March 2019.
The general practitioner record search identified 23,429 potentially eligible patients, who were sent
an invitation letter. Another 124 potentially eligible patients were referred during general practitioner
consultation, resulting in 1466 patients wanting to take part. Of these patients, 606 were eligible.
In total, 478 participants were randomised: 238 to maintenance antidepressant and 240 to placebo.
A total of 390 participants (82%) completed the trial. All participants provided data on whether or not
they relapsed; however, 10 (maintenance group, n = 6; discontinuation group, n = 4) participants did
not provide data on timing of relapse, so could not be included in the analysis of the primary outcome.
The groups were well balanced at baseline, with a mean age of 54 years [standard deviation (SD)
13 years] in the maintenance group and 55 years (SD 12 years) in the discontinuation group. Just
over 40% of participants were recruited from London, 20% from each of Bristol and Southampton
and 17% from York. Under half were taking citalopram, one-third fluoxetine, one-sixth sertraline and
under one-twentieth mirtazapine. Almost three-quarters of participants had taken antidepressants for
> 3 years, with over one-third taking them for ≥ 6 years.
The hazard ratio for relapse in the discontinuation group was 2.06 [95% confidence interval (CI)
1.56 to 2.70; p < 0.0001], with 39% of those who continued antidepressants and 56% who discontinued
experiencing relapse. In other words, over a 52-week period, one in every six patients who stopped
antidepressants would experience a relapse that may not have occurred if they had remained on their
antidepressants. A similar pattern was observed for the secondary outcomes, for which participants in the
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discontinuation group at 12 weeks had more depressive and anxious symptoms (coefficients Patient Health
Questionnaire-9 items 2.12, 95% CI 1.37 to 2.86; Generalised Anxiety Disorder-7 2.24, 95% CI 1.59 to 2.89)
and poorer mental health quality of life (coefficient Short Form questionnaire-12 items –4.61, 95% CI
–6.42 to –2.81) than those in the maintenance group, and had more than twice the odds of feeling
worse using the Global Rating Question (odds ratio 2.88, 95% CI 1.90 to 4.38). In the discontinuation
group, 37% (95% CI 28% to 45%) of participants remained on their randomised medication until the end
of the trial, and 39% (95% CI 32% to 45%) returned to their original antidepressant compared with 20%
(95% CI 15% to 25%) of participants in maintenance group.
People who discontinued antidepressants experienced more withdrawal symptoms than those who
remained on medication, with the largest difference at 12 weeks (coefficient 1.81, 95% CI 1.40 to 2.23)
and reducing thereafter. Among those who relapsed in the discontinuation group, 53% of participants
chose to return to an antidepressant prescribed by their doctor.
The health economic evaluation found that participants randomised to discontinuation had worse utility
scores at 3 months (–0.037, 95% CI –0.059 to –0.015) and fewer QALYs over 12 months (–0.019,
95% CI –0.035 to –0.003) than those randomised to the maintenance group. The discontinuation group
was dominated by the maintenance group in that the discontinuation pathway, besides giving worse
outcomes, also cost more (extra £2.71 per patient over 12 months, 95% CI –£36.10 to £37.07), although
the cost difference was not statistically significant. There was only a 12% probability that discontinuing
antidepressants was sufficiently cost-effective compared with maintenance therapy at a cost-effectiveness
threshold of £30,000 per QALY gained.

Conclusions
Our trial found that primary care patients who discontinue long-term maintenance antidepressants
were at increased risk of relapse and withdrawal symptoms, particularly in the first few months
after ending antidepressants. The results of our economic evaluation suggest that discontinuing
antidepressant medication would not be recommended by national decision-makers on the grounds of
cost-effectiveness. Some individuals may choose to taper and stop antidepressants to see if they can
manage without antidepressants. For example, a substantial proportion of patients are still able to
discontinue even if they relapse. Our findings will give patients and clinicians an estimate of the likely
benefits and harms of stopping long-term maintenance antidepressants and improve shared decisionmaking. It supports the policy that there should be regular medical review of long-term maintenance
antidepressant medication.

Trial registration
This trial is registered as ISRCTN15969819 and EudraCT 2015-004210-26.

Funding
This project was funded by the National Institute for Health Research (NIHR) Health Technology
Assessment programme and will be published in full in Health Technology Assessment; Vol. 25, No. 69.
See the NIHR Journals Library website for further project information.
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Chapter 1 Introduction
Description of the health problem
Depression is a leading cause of disability, with more than 300 million people having depressive illness
worldwide.1 According to the International Statistical Classification of Diseases and Related Health Problems,
Tenth Revision (ICD-10), depression is defined as a state of mental health that can be characterised by
symptoms of low mood, loss of interest or pleasure, tearfulness, feelings of guilt or low self-worth, social
withdrawal, disturbed sleep or appetite, poor concentration, tiredness and diminished activity.2
Owing to difficulties in distinguishing between clinically significant and ‘normal’ mood changes, it is
now generally accepted that depressive symptoms are a continuum of severity.3 The severity of
depressive illness can range from mild to severe. Even mild to moderate depression can impair people’s
ability to function and cope with daily life. The diagnosis of depression is based not only on severity of
symptoms but also on their duration and the degree of social and functional impairment. Depression is
no longer thought of as a time-limited disorder with complete recovery after 4–6 months of treatment;
it is now accepted that depression is often chronic (lasting for ≥ 2 years) or recurrent. Although it has
been accepted that depression exists as a continuum, researchers and clinicians still use terms such as
episode, relapse and chronicity to guide the diagnosis, and to inform and monitor treatment.

Treatment options for depression
People with depressive symptoms are mainly treated in primary care, and antidepressants are usually
the first-line treatment; they are used to treat acute depressive symptoms and for maintenance treatment,
that is to prevent relapse once an individual has recovered. The number of prescriptions for antidepressant
medication has risen dramatically in high-income countries in recent decades, largely because of an
increase in the number of patients receiving long-term treatment.4,5 Psychological treatments, such as
cognitive–behavioural therapy, are also effective treatments for depression, including for those who
have not responded to antidepressants.6

Economic consequences of depression
Depression not only causes marked emotional distress and interferes with daily function for the
individual, but also has substantial negative social and financial impact on the wider community.7 Every
year, it has been estimated that depression reduces England’s national income (gross national product)
by over 4% (approximately £80M). This reduction results from increased unemployment, a larger number
of sick days and reduced productivity. It is also accompanied by increased welfare expenditure.8,9

Current evidence on the effectiveness of maintenance treatment
A substantial proportion of the burden of depression arises from relapses, recurrence and chronicity.
However, in contrast to the large number of drug trials in acute depression,10 there are relatively
few studies assessing antidepressant efficacy in preventing relapse of depression during maintenance
treatment. A number of systematic reviews and meta-analyses11–14 report a reduced risk of relapse rate
in patients receiving antidepressant medication by between 50% and 70% compared with patients
receiving placebo. The constituent studies had several limitations. These studies recruited patients from
secondary care during an acute depressive episode, treated the patients with an open-label antidepressant
and reported that only those who met criteria for recovery were eligible for randomisation to either
Copyright © 2021 Duffy et al. This work was produced by Duffy et al. under the terms of a commissioning contract issued by the Secretary of State for Health and Social
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remain on double-blind antidepressant or switch to placebo. Most studies were conducted during the
1980s or early 1990s in secondary care by pharmaceutical companies for regulatory purposes, using
tricyclic antidepressants that are no longer widely used for depression. Most studies had either short
(≤ 2 months) or intermediate (3–5 months) pre-randomisation treatment. It is difficult to generalise
these findings to people currently receiving antidepressants in primary care, many of whom have been
on maintenance treatment for some years.15,16 Studies of the effectiveness of maintenance treatment for
patients receiving antidepressants for longer than 8 months are rare and have several limitations.17–19
All were very small (n < 20 participants in total) and had a poor follow-up rate.
NICE guidance on the treatment and management of depression in adults20 recommends that patients
who have recovered from an episode of depression should stay on their antidepressant medication for
at least 6 months after remission. The guidelines also suggest that the medication should be continued
for 2 years after remission in those ‘at risk of relapse’; the risk is defined as ‘two or more episodes,
residual symptoms or severe or prolonged episodes’ (© NICE 2010. Depression: Management of Depression
in Primary and Secondary Care. Available from www.nice.org.uk/guidance/cg23. All rights reserved. Subject
to Notice of rights. NICE guidance is prepared for the National Health Service in England. All NICE
guidance is subject to regular review and may be updated or withdrawn. NICE accepts no responsibility
for the use of its content in this product/publication).20 However, there is no evidence that these proposed
factors (number of episodes, residual symptoms and severity of previous episodes) affected the difference
between antidepressant and placebo maintenance treatment.13 NICE recommends that antidepressant
maintenance treatments should continue to be used for 2 years for those at risk of relapse; however,
NICE also recognise the uncertainty about the benefit of long-term maintenance treatment and recommend
further research into its psychological and pharmacological effects.
At present, there is little evidence to support the use of long-term maintenance antidepressant treatment,
despite its widespread use. Given the costs of treatment and medical supervision, the side effects of the
medication and patients’ wish to be medication free, it is important to investigate this question further.
Health economic considerations are discussed and presented in Chapter 4.

Current evidence on withdrawal symptoms
There is also uncertainty about the frequency and severity of withdrawal symptoms after antidepressants
are discontinued. Randomised, double-blind, placebo-controlled trials are required to provide robust
evidence on withdrawal symptoms. A recent systematic review of such trials found evidence of withdrawal
symptoms after antidepressant discontinuation, but the studies were too heterogeneous to establish
the frequency, severity and timing of withdrawal effects. Almost all of these trials were rated as being of
low quality because of the high risk of selection bias, attrition and incomplete outcome data.21 Withdrawal
symptoms are an important risk to evaluate when considering stopping maintenance treatment. They raise
an important clinical question of the benefits of antidepressants compared with the possible risks.

Aim and objectives
The ANTLER trial was funded by the National Institute for Health Research (NIHR) as part of its
Health Technology Assessment (HTA) programme. The overall aim of the ANTLER trial was to answer
the following research question: ‘What is the clinical effectiveness and cost-effectiveness in UK primary
care of continuing on long-term maintenance antidepressants compared with a placebo in preventing
relapse of depression in those who have taken antidepressants for more than 9 months and who are
now well enough to consider stopping maintenance treatment?’.
The trial was pragmatic, embedded in primary care and had broad inclusion criteria to increase the
generalisability to the population currently receiving maintenance antidepressants.
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Chapter 2 Methods
Trial design
The ANTLER trial was a Phase IV, double-blind, pragmatic, multisite, individually randomised parallelgroup controlled trial that was funded by the NIHR HTA programme. We recruited primary care
patients who were taking one of four of the most commonly used antidepressant medications. At the
point of recruitment, the patients were well enough to consider stopping their medication. Participants
were recruited from primary care practices in four UK sites: London, Bristol, Southampton and York.
The trial compared maintenance treatment with antidepressant (citalopram 20 mg, sertraline 100 mg,
fluoxetine 20 mg or mirtazapine 30 mg) treatment by replacing the medication with an identical placebo
after a tapering period. We chose these antidepressant doses because they are the most common for
long-term maintenance treatment in UK primary care and they simplified the manufacture of placebo and
the conduct of the trial. In addition, there is no evidence that higher doses increase effectiveness.22 The
trial intervention was for 52 weeks and the participants were followed up at 6, 12, 26, 39 and 52 weeks.

Ethics approval and research governance
Ethics approval was obtained from the National Research Ethics Service (NRES) committee, East of
England – Cambridge South (reference 16/EE/0032) and the Health Research Authority. A number of
subsequent communications were sent to both the NRES and the Health Research Authority either
seeking approval for substantial amendments or informing committees of minor changes. Clinical trial
authorisation was given by Medicines and Healthcare products Regulatory Agency. The trial sponsor
was University College London.
The ANTLER trial was registered on the Current Controlled Trials International Standard Randomised
Controlled Trial Number (ISRCTN) registry (ISRCTN15969819; 21 September 2015) and also received
a EudraCT number (2015-004210-26). As part of the NIHR Evaluation, Trials and Studies Co-ordinating
Centre research portfolio, the trial was adopted and listed on the portfolio.

Participants
The trial recruited patients from 150 general practices across four research sites (London,
Bristol, Southampton and York). Table 1 provides a summary of the main characteristics of the
participating practices.

Inclusion criteria
Patients were considered for inclusion if they:
l

l
l

Had had at least two episodes of depression (because participants find it difficult to remember
previous episodes and depressive symptoms are on a continuum, we used a pragmatic approach and
considered those who had been treated for over 2 years as having two episodes).
Were aged 18–74 years (we excluded older people because different assessments for depression
are used in the older age groups).
Had been taking antidepressants for ≥ 9 months and were taking citalopram 20 mg, sertraline
100 mg, fluoxetine 20 mg or mirtazapine 30 mg.

Copyright © 2021 Duffy et al. This work was produced by Duffy et al. under the terms of a commissioning contract issued by the Secretary of State for Health and Social
Care. This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use, distribution,
reproduction and adaption in any medium and for any purpose provided that it is properly attributed. See: https://creativecommons.org/licenses/by/4.0/. For attribution the
title, original author(s), the publication source – NIHR Journals Library, and the DOI of the publication must be cited.

3

METHODS

l

l

Had satisfactory adherence to medication – the ANTLER trial used a five-item self-report measure
of compliance, as adapted for the MIR23 and CoBalT trials.6 Given the relatively long half-life of
antidepressant medication, individuals who had forgotten to take 1 or 2 days’ worth of medication
were excluded, and this was established with an extra question: ‘Did you forget to take 2 days of
your medication in a row?’. Therefore, the criteria defined people as adherent if they (1) scored zero
on the first four questions, (2) scored 1 and said ‘no’ to the extra question or (3) scored 2 because
of ‘forget’ and ‘careless’ questions and said ‘no’ to the extra question.
Were considering stopping their antidepressant medication.

Comparison of the age and gender of the participants who were invited with those who participated
can be found in Report Supplementary Material 11.

TABLE 1 Participating general practice characteristics
Characteristic

Category

Per cent of category (n = 150)

Centre

Bristol

20

London

55

York

10

Southampton

15

Urban

85

Rural

15

Geographical locationa

b

List size

1–4999

Number of GPs employed

Number of randomised participants

c

Index of Multiple Deprivation

5

5000–9999

27

10,000–14,999

33

≥ 15,000

35

0–5

24

6–10

51

11–15

19

≥ 16

6

0–4

76

5–10

19

11–15

5

1–10

22

11–20

43

21–30

26

≥ 31

9

GP, general practitioner.
a Based on the 2011 rural–urban classification for output areas in England.
b The number of patients enrolled in the practice.
c The Index of Multiple Deprivation combines UK national census information from 38 indicators into seven domains
of deprivation (income; employment; health and disability; education, skills, and training; barriers to housing and
services; living environment; and crime). This results in a deprivation score for each 32,482 ‘lower super output area’
in England, geographical units used for the reporting of neighbourhood level statistics.
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Exclusion criteria
Patients were excluded if they:
l
l
l
l
l
l
l
l

met internationally agreed (ICD-10) criteria for a depressive illness
had bipolar disorder, psychotic illness, dementia, alcohol or substance dependence or a terminal illness
were unable to complete self-administered questionnaires in English
had contraindications to any of the prescribed medication
were pregnant or intended to get pregnant with the next 12 months
were using monoamine oxidase inhibitors
had allergies to placebo excipients
were enrolled in another clinical trial of an investigational medicinal product.

The screening questionnaire is in Report Supplementary Material 1.

Recruitment
Recruitment started in March 2017. Within 2 years, 478 participants were recruited from general
practices across our four research centres using two methods: record search and in-consultation
recruitment. Figure 1 outlines a detailed flow chart of the stages of recruitment.

Record search method
General practitioner (GP) electronic patient records were searched to identify potential participants.
These individuals were sent an initial letter and the patient information sheet by the GP surgery,
followed by a reminder invitation letter if there was no response. Those patients who replied positively
to the invitation letter were reviewed by their GP, who informed the local research team on inclusion/
exclusion criteria from the patients’ medical notes. The GP could also decide that the person was
unsuitable to take part in the trial on any other grounds.

In-consultation recruitment method
General practitioners could introduce the trial to suitable patients at a consultation, give them the
patient information sheet to read at home and ask for their permission for release of their contact
details to the local trial team. The information was sent by secure nhs.net e-mail or fax to the trial team.

Intervention
Choice of medication
The objective of the ANTLER trial was to provide a valid and generalisable estimate of the clinical
effectiveness and cost-effectiveness of long-term maintenance treatment with antidepressants in UK
primary care. The trial population was patients who were taking long-term maintenance treatment but
who were well enough to consider stopping their antidepressant medication. The intervention that
was studied by the ANTLER trial was taking patients off their antidepressant medication rather than
starting antidepressant medication.
The choice of medication was guided by the pragmatics of recruitment and carrying out the trial. The
ANTLER trial medication was citalopram 20 mg, sertraline 100 mg, fluoxetine 20 mg and mirtazapine
30 mg. We selected these doses because they are the most commonly prescribed doses in primary
care (Professor Irene Petersen, University College London, 2013, personal communication; based on
The Health Improvement Network electronic health records data). At the time of developing the ANTLER
trial protocol in 2013, selective serotonin reuptake inhibitors (SSRIs) were the most commonly prescribed
medication, followed by citalopram (32% of antidepressant prescriptions in England after excluding
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Filter 1
Record search to identify patients potentially
eligible to take part in trial for depression

METHODS

Patients aged 18–74 years on citalopram, sertraline, f luoxetine
or mirtazapine at specif ied doses for depression for
≥ 9 months identif ied through search of GP
computerised records or referred by GP

Total number of letters of
invitations/referrals
Patients excluded by GP
Responders to invitation

Non-responders to
invitation

Declined further contact

Filter 2
Screening of depressive symptoms and
adherence

Agreed to further contact and screening

Did not complete or
declined screening

Ineligible at screening
• Not on citalopram 20 mg,
f luoxetine 20 mg,
sertraline 100 mg or
mirtazapine 30 mg
• Non-adherent
• No longer interested
• Other reason

Eligible for baseline assessment

Filter 3
Baseline assessment of eligibility
to participate in the trial

Declined to take part in the
baseline assessment

Agreed to further eligibility screen and baseline

Ineligible to participate in the trial

Eligible but declined
participation

Eligible and informed consent obtained (randomised)
FIGURE 1 Flow chart outlining the stages of recruitment.

amitriptyline, which is mainly used to manage pain and sleep), sertraline (15%) and fluoxetine (14%).
Mirtazapine accounted for 13% of prescriptions in England in 2013. Mirtazapine is a different type of
antidepressant, a noradrenergic and specific serotonergic antidepressant; however, the net effect of its
action is similar to that of SSRIs, to increase serotonergic transmission.
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Together, these medications account for about 75% of all long-term antidepressant prescriptions in
England (Professor Irene Petersen, personal communication), and all are licensed for the treatment
of depression. According to recent data from openprescribing.net,24 these are still the four most
commonly prescribed antidepressants.
We excluded escitalopram because it is not widely used in primary care, paroxetine because
prescription rates are dropping and it leads to more marked withdrawal symptoms, and venlafaxine
because it also causes withdrawal symptoms and most clinical guidelines recommend it as second-line
treatment only. We, therefore, recruited patients taking maintenance treatment with citalopram,
sertraline, fluoxetine or mirtazapine. These medications account for the vast majority of all
antidepressant prescriptions.

Treatment of participants
At baseline, participants were taking citalopram 20 mg, sertraline 100 mg, fluoxetine 20 mg or
mirtazapine 30 mg. They were randomised either to remain on their current medication (maintenance
group) or to discontinue medication after a tapering period. In the first month, those in the discontinuation
group took their usual medication at half of the dose (citalopram 10 mg, sertraline 50 mg or mirtazapine
15 mg). In the second month, they took either half the dose of their usual medication or placebo,
on alternate days. From the third month to the end of the trial, they took only the placebo. As
fluoxetine is not available as a 10-mg capsule, in the first month those taking fluoxetine at baseline
who were allocated to the discontinuation group alternated between a 20-mg capsule and the placebo.
During the second month and subsequent months, they took the placebo because fluoxetine has a
long half-life.
The active medication was encapsulated and the placebo was an identical capsule filled with an inert
excipient. All capsules exactly matched in dimensions and appearance, so that allocation concealment
and blinding were maintained.

Subsequent assessments
The follow-up assessments were carried out at 6, 12, 26, 39 and 52 weeks after randomisation. Participants
were invited to follow-up appointments unless they had withdrawn from the trial. Participants were
followed up even if they stopped taking the trial medication. The follow-up appointments took place
at the participant’s home, their general practice or university premises. Figure 2 describes the baseline
and follow-up assessments. The baseline questionnaire can be found in Report Supplementary Material 2.
The 6-week follow-up questionnaire can be found in Report Supplementary Material 3. The 12-, 26-, 39and 52-week follow-up questionnaire can be found in Report Supplementary Material 4. The exit questionnaire
can be found in Report Supplementary Material 7.

Outcomes
Primary outcome
The time in weeks to the beginning of the first episode of depression after randomisation (we call
relapse) was measured using the rCIS-R, which is based on the CIS-R,25 which asks about the previous
12 weeks at all follow-up points, except at 6 weeks. Only the five sections (i.e. depression, depressive
ideas, concentration, sleep and fatigue) that are used for a depression diagnosis were asked, along with
questions that asked about symptoms. Further questions were asked to determine the time to the
nearest week when the score was ≥ 2. The rCIS-R and the precise description of relapse are described
further in Reliability of the retrospective Clinical Interview Schedule – Revised.
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Baseline
Informed consent part 1, CIS-R, medical history, sociodemographic information, PHQ-9, Global
Rating Question, GAD-7, SF-12, EQ-5D-5L, medication adherence scale, modif ied Toronto Side
Effects Scale, modif ied DESS, health-care and social care resource use questionnaire, emotional
processing tasks and informed consent part 2

Randomisation

Citalopram, sertraline,
mirtazapine and ﬂuoxetine
(maintenance group)

Placebo
(discontinuation group)

6-week follow-up
PHQ-9,Global Rating Question, GAD-7, medication adherence scale, modif ied Toronto Side Effects
Scale and modif ied DESS

12-week follow-up
rCIS-R, PHQ-9, Global Rating Question, GAD-7, SF-12, EQ-5D-5L, medication adherence
scale, modif ied Toronto Side Effects Scale, modif ied DESS, emotional processing tasks, reliability
questionnaire (PHQ-9, GAD-7, medication adherence scale, modif ied Toronto Side Effects Scale,
modif ied DESS)

26-week follow-up
rCIS-R, PHQ-9, Global Rating Question, GAD-7, SF-12, EQ-5D-5L, medication
adherence scale, modif ied Toronto Side Effects Scale, modif ied DESS, health-care and social care
resource use questionnaire, reliability rCIS-R

39-week follow-up
rCIS-R, PHQ-9, Global Rating Question, GAD-7, SF-12, EQ-5D-5L, medication
adherence scale, modif ied Toronto Side Effects Scale, modif ied DESS

52-week follow-up
rCIS-R, PHQ-9, Global Rating Question, GAD-7, SF-12, EQ-5D-5L, medication adherence
scale, modif ied Toronto Side Effects Scale, modif ied DESS, health-care and social care resource use
questionnaire, emotional processing tasks, exit questionnaire, GP appointments and medication
from patient f iles
FIGURE 2 Schedule of assessments. DESS, Discontinuation-Emergent Signs and Symptoms; EQ-5D-5L, EuroQol-5
Dimensions, five-level version; GAD-7, Generalised Anxiety Disorder-7; PHQ-9, Patient Health Questionnaire-9 items;
SF-12, Short Form questionnaire-12 items.

Secondary outcomes
Depressive symptoms were assessed using the Patient Health Questionnaire-9 items (PHQ-9).26,27 This
is a nine-item questionnaire. Each item has four responses that range from not at all (0) to nearly every
day (3). The score from each item is added to give a total that ranges from 0 to 27. If there are one or two
items missing from a participant’s questionnaire, the items are replaced by the mean of the items present.
If there are more than two items missing, the questionnaire is considered missing for that participant.
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Anxiety symptoms were assessed using the Generalised Anxiety Disorder-7 (GAD-7) questionnaire.28
This is a seven-item questionnaire. Each item has four possible responses that range from not at all
(0) to nearly every day (3). The score from each item is added to give a total that ranges from 0 to 21.
If there are one or two items missing from a participant’s questionnaire, the items are replaced by the
mean of the items present. If there are more than two items missing, the questionnaire is considered
missing for that participant.
The adverse effects of antidepressants were measured using a modified Toronto Side Effects Scale.29,30
This is a 13-item measure for males and females and an open-ended item to report any other side
effects. Following a consultation with patient groups, we included a question on electric sensations
in the brain (brain zaps); this resulted in a 15-item scale. For each item, the scale asks how often
the side effect has been present in the past 2 weeks: never, on several days, on more than half
of the days or nearly every day. Scores from each item are added to give an overall score between
13 and 52.
Health-related quality of life was measured using the Short Form questionnaire-12 items (SF-12).31
The physical and mental component scores were analysed separately.
Withdrawal symptoms were based on Rosenbaum et al.;32 participants are asked about the 15 most
common symptoms of depression, and a score ranging from 0 to 15 is calculated by summing the
number of ‘new symptom[s]’ and the number of ‘old symptom[s] but worse’.
To measure the time to stopping trial medication, the exact date on which the trial medication was
stopped is recorded for those who stopped early. For those who completed their course of medication,
the date is the date of the last interview or the date that they took the last dose of trial medication,
whichever was later.
For the Global Rating Question, participants were asked at baseline and at each subsequent follow-up
point, ‘Compared to when we last saw you, how have your moods and feelings changed?’. The possible
responses were ‘I feel a lot better’, ‘I feel slightly better’, ‘I feel about the same’, ‘I feel slightly worse’
and ‘I feel a lot worse’.33 We created a dichotomous variable: feeling worse (1) and feeling the same
or better (0).
We also examined the test–retest reliability of the PHQ-9, GAD-7, rCIS-R, adverse effects, withdrawal
symptoms and adherence questionnaires by asking participants to complete again these questionnaires
at one of the follow-up appointments. We included the results of the test–retest reliability of the
rCIS-R in Reliability of the retrospective Clinical Interview Schedule – Revised.
The measures used in the economic evaluation are discussed in Chapter 4.

Mechanistic outcomes
The mechanistic outcomes are not reported in the report or in the main trial paper that reports the clinical
outcomes; they will be reported in separate paper(s).34 However, we provide their description below.

Face recognition task
In this task, prototypical ‘happy’ and ‘sad’ composite images are generated from 20 individual male
faces showing a happy facial expression and the same individuals showing a sad expression from the
Karolinska emotional face set (CD ROM available from Department of Clinical Neuroscience, Psychology
section, Karolinska Institutet, Stockholm), using established techniques.35 These are used as the end
points of a linear morph sequence, which consists of 15 images that change in displayed emotion
incrementally from unambiguously ‘happy’, through ambiguity, to unambiguously ‘sad’.
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The procedure comprises 45 trials, with each stimulus in the sequence presented three times. Images
are presented sequentially, in a random order, for 150 ms. Stimuli are preceded by a fixation cross,
presented for a random duration ranging from 1500 to 2500 ms. Following presentation, a 250-ms
backward mask of visual noise prevents processing of afterimages. Participants are prompted to judge
whether the face was ‘happy’ or ‘sad’. As responses change monotonically from one emotion to the
other, this allows the calculation of a balance point: the continuum frame at which participants shifted
from perceiving primarily happiness to perceiving primarily sadness.

Word recall task
The word recall task36 tests the memory of socially rewarding and socially critical information.
The participant is presented with 20 likeable (e.g. cheerful and honest) and 20 dislikeable (e.g. untidy
and hostile) personality characteristic words on a laptop screen in a random order for 500 ms. Words
are matched according to length, usage frequency and meaningfulness, and they differ at each time
point. After each word, participants indicate whether they would ‘like’ or ‘dislike’ to hear someone
describing them in this way by pressing a key on the keyboard. At the end of the task, participants
are asked to recall as many words as possible in 2 minutes. This is a surprise recall task (at baseline) to
test incidental memory. The number of positive and negative words accurately recalled (i.e. hits) and
the number of false responses (i.e. intrusions) are also recorded.

Go/no-go task
In the go/no-go task,37 each trial includes three events: the presentation of a fractal image, the
presentation of a target and the presentation of a probabilistic outcome. At the beginning of each trial,
one of four possible fractal images is presented on a computer screen, which indicates whether the
best choice in a subsequent target detection task is a go (pressing a key on the keyboard) or a no-go
(withholding a response to the target). The fractal also indicates the valence of any outcome dependent
on the participant’s behaviour (reward/no reward or punishment/no punishment). The meaning of
the fractal images (go to win, no-go to win, go to avoid punishment, no-go to avoid punishment) is
randomised across the participants, and participants have to learn these by trial and error. Participants
are informed that the correct choice for each fractal image is either a go (button press) or a no-go
(withhold button press). Actions are required in response to a target circle that follows the fractal
image. After a brief delay, the outcome is presented (an upwards arrow indicates a win, a downwards
arrow indicates a loss and a horizontal bar indicates the absence of a win or a loss). In go to win trials,
a button press is rewarded. In go to avoid punishment, a button press avoids punishment. In no-go to
win, withholding a button press is rewarded. In no-go to avoid losing trials, withholding a button press
avoids punishment. The task consists of a total of 240 trials (60 trials per condition). The participant
could win between £1 and £10.
Table 2 lists the schedule of assessments used in the trial.

Sample size
The sample size estimation was based on the evidence from systematic reviews available when the
trial was designed. The reduction in the odds of relapse in an active group compared with a placebo
group was estimated to be 70% in a systematic review by Geddes et al.,11 65% by Kaymaz et al.13 and
Glue et al.12 and 50% by NICE.20 Between 15% and 22% of those taking the active drug relapsed in
12 months. To detect the difference between relapse rates of 15% (maintenance group) and 30%
(discontinuation group) (hazard ratio 0.46), or between relapse rates of 20% (maintenance group)
and 35% (discontinuation group) (hazard ratio 0.52), we estimated that the required sample sizes
were 333 and 383 participants, respectively, for 90% power at the 5% significance level. Allowing for
20% attrition, we therefore proposed to recruit 479 participants.38 Analyses are expressed with the
discontinuation group as reference, equating to a hazard ratio of 1.92 for the power calculation.
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TABLE 2 Full schedule of questionnaires used in the ANTLER trial
Trial period

Time point

Screening

Baseline

Post allocation

–t1

0

6 weeks

Close-out

12 weeks

26 weeks

39 weeks

52 weeks

✗

✗

✗

✗

After
52 weeks

Enrolment
Eligibility screen

✗

Informed consent

✗

Eligibility
determination

✗

Randomisation

✗

Intervention
Sertraline,
citalopram,
fluoxetine or
mirtazapine
Matching placebo
Assessments
Medical history

✗

Sociodemographic
information

✗

CIS-R

✗

rCIS-R
✗

✗

✗

✗

✗

✗

GAD-7

✗

✗

✗

✗

✗

✗

EQ-5D-5L

✗

✗

✗

✗

✗

SF-12

✗

✗

✗

✗

✗

Toronto Side
Effects Scale
(modified)

✗

✗

✗

✗

✗

✗

✗

✗

✗

✗

✗

✗

DESS scale
(modified)

✗

✗

✗

✗

✗

✗

Global Rating
Question

✗

✗

✗

✗

✗

✗

✗

✗

✗

✗

✗

✗

✗

✗

✗

PHQ-9

Medication
adherence

✗

✗

Placebo/active
question
Pill count
Emotional
processing

✗

Health-care and
social care
resource use

✗

GP appointments
and medication

✗

✗
✗

✗

✗

DESS, Discontinuation-Emergent Signs and Symptoms; EQ-5D-5L, EuroQol-5 Dimensions, five-level version.
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Randomisation and blinding
Following completion of the baseline assessment, eligible participants who consented were
randomised using the automated randomisation service provided by Sealed Envelope (London, UK;
https://sealedenvelope.com). The randomisation was minimised by the four study centres, the four
medications and the severity of depressive symptoms at baseline (two categories measured using
the CIS-R). The dispensing pharmacy (University Hospitals Bristol Pharmacy) was informed of the
randomised allocation and posted the medication by recorded delivery to either the participant’s
home or the GP surgery at 8-week intervals. Trial participants, clinicians and all members of the
research team were blinded to the trial treatment allocation. Statisticians analysed the data blind to
allocation. Health economists were aware of the allocation so that they could cost the trial medications.
Participants were free to withdraw from the medication at any time.
Together with trial medication, participants were posted a contact card so that any treating clinician
could be unblinded to treatment allocation in case of a medical emergency (emergency unblinding)
or to enable treatment decisions (early unblinding). If unblinding was required, a formal request by
a clinician was made to the trial pharmacy (through the 24-hour contact number provided on the
contact card) that had a list of the participants’ treatment allocations. The treating physician managed
the medical emergency as appropriate on receipt of the treatment allocation.
The researcher recorded any breaking of the code and the reasons for doing so in the unblinding log.
When possible, members of the research team remained blinded. Those participants who did not
require emergency or early unblinding were unblinded on completion of the trial (routine unblinding).
This information was provided to their GP by the pharmacy; the participant was encouraged to see
their GP to discuss any further treatment during that consultation. The trial team remained blind to
this information.

Statistical methods
Primary outcome and secondary analysis
The statistical analysis plan was agreed in advance with the Trial Steering Committee and the independent
Data Monitoring Committee (uploaded to https://discovery.ucl.ac.uk/id/eprint/10089782/; accessed
27 September 2021) and includes the health economics analysis plan. All statistical analyses were
complete case and conducted using intention to treat. That is, data were analysed in the groups that
they were randomised to regardless of whether or not participants maintained the allocation that they
were randomised to throughout the trial.
The time to depression relapse was analysed using exact Cox proportional hazards modelling. The
start date was the date of baseline data collection, and the end date was the date of relapse, date
of withdrawal from the trial or date of final follow-up. Participants were asked to identify the number
of weeks since the previous assessment that their symptoms began to estimate the date of onset of
their relapse. If participants withdrew from the trial and did not provide further data, they were
censored at the date of last data collection. The primary model adjusted for the participant’s CIS-R
depressive symptom score. Sensitivity analyses for the primary outcome included adjusting for the
minimisation variables (centre in four categories and antidepressant in four categories, depressive
symptoms above or below the median in two categories), using best- and worst-case scenarios for
the 10 participants who were not included in the primary analysis. For the best- and worst-case
scenarios, those in the maintenance group with missing primary outcome data were censored at the
date of last follow-up or withdrawal (good outcome, no relapse) and for those in the discontinuation
group with missing primary outcome data, relapse on the day before last follow-up or withdrawal
(bad outcome, relapse).
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The scales [PHQ-9, GAD-7, SF-12, Toronto Side Effects Scale and modified Discontinuation-Emergent
Signs and Symptoms (DESS)] were analysed as if continuous. These secondary outcomes were analysed
at each time point separately using mixed-effects linear regression, with two observations per participant:
the baseline value and the value from the follow-up point. For these analyses, there was a fixed effect
parameter for time and a parameter that was coded as follows: 1 for discontinuation group at follow up
and 0 for maintenance group at both times and for discontinuation group at baseline.39 These outcomes
were also analysed using available data from all time points in a similar way to the analysis at each time
point. The Global Rating Question was analysed using logistic regression at each time point. The time to
stopping trial medication was analysed using exact Cox proportional hazards modelling. The start was
taken as the latest of receiving trial medication, the date that the participant reported starting the
medication or the date of randomisation. The end date was the earliest of the reported date that
participants reported stopping taking trial medication or their final follow-up date. The main model
included the randomisation variable and the participant’s depression CIS-R score. A sensitivity analysis
also included the minimisation variables.
For secondary outcomes and time points, we conducted sensitivity analyses that included predictors of
missingness identified using univariable logistic regression. For this, the outcomes were whether or not
the measure was missing at each time point separately. Baseline variables were considered as possible
predictors of missingness. Those that were statistically significant for each outcome and time point
were adjusted for using models similar to the main secondary outcome models. For the models including
data from all time points, all of the baseline predictors of missingness for the given outcome were
included in the model. A predictors of missingness analysis was not carried out on the outcome of time
to stopping the ANTLER trial medication given that we had data on whether or not all participants had
stopped taking the ANTLER trial medication.
Subgroup analyses were conducted for the outcomes of time to relapse, PHQ-9, GAD-7 and the Global
Rating Question. We conducted interactions between the treatment group and the antidepressant
medication (dropping mirtazapine because of small numbers), baseline CIS-R depression and anxiety
scores, number of previous episodes of depression (dichotomised at two compared with three or more)
and the age at which the participant became aware of depression as a continuous measure. The p-value
for the interaction is reported. In addition, we carried out analyses for each subgroup separately and
the coefficient or odds ratio for the treatment group is reported. For this analysis, the age at which the
participant became aware of depression was dichotomised at the median. Similar models to the main
analyses were used for the subgroup analyses. These were carried out at each time point for PHQ-9,
GAD-7 and the Global Rating Question. We also conducted a post hoc analysis, which was requested by a
reviewer, to investigate whether or not withdrawal symptoms in the discontinuation compared with the
maintenance group differed by antidepressant class.
There were no interim analyses and no predetermined stopping rules.

Reliability of the retrospective Clinical Interview Schedule – Revised
We assessed the onset of a depressive episode and called this assessment rCIS-R and conducted a
test–retest reliability study of rCIS-R. The study was nested within the ANTLER trial. The ANTLER
trial participants were asked to complete the rCIS-R twice: at the beginning of one of the face-to-face
follow-up appointments and at the end of the same appointment.

Why we needed a new measure to assess relapse
One of the methodological challenges of measuring relapse in depression studies has been a lack of
clarity in defining relapse and how to differentiate relapse from recurrence. Frank et al.40 attempted
to define the course of depressive illness by defining the use of terms, such as response, remission,
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recovery, relapse and recurrence, and offering conceptualisation and operational criteria for each term.
However, Frank et al.40 did not provide the time scale to recovery, leaving uncertainty on when the
distinction should apply. Rush et al.41 elaborated further on the distinctions between the terms and
proposed defining remission in terms of minimal symptoms over a 3-week duration and defining
recovery as having at least 4 months of remission. However, to ensure that the occurrence of recovery
has been accurately determined, frequent (i.e. every 2 weeks) assessments must be carried out to
detect the return of the index episode. Such an approach is perhaps impractical in clinical practice.
The ‘minimal symptoms’ definition is dependent on the measure used, producing arbitrary definitions.
Given that depression is no longer seen as a time-limited disorder with episodes lasting around 4–6 months
with full recovery, but is rather thought of as a ‘relapsing–remitting’ continuum with debilitating symptoms
occurring between acute episodes,42 we believe that studies assessing the benefit of long-term maintenance
treatment need to measure the appearance of any depressive episode and that the proposed distinction
between relapse and recurrence is less important. We, therefore, use the term relapse in this report to
refer to any new episode of depressive symptoms.
Another issue with assessing relapse is the variety of scales used in medical research. A considerable
effort has been put into research of acute treatment; by contrast, there have been relatively few studies
investigating long-term maintenance treatments (see Chapter 1, Current evidence on the effectiveness
of maintenance treatment). To measure relapse, most studies used clinical rating scales, such as the
Hamilton Rating Scale for Depression43 or the Montgomery and Äsberg Depression Rating Scale,44
at frequent intervals, typically fortnightly. Such scales are prone to observer bias because they are
administered by a clinician and measure current symptoms. Self-completed questionnaires, such as
the Beck Depression Inventory45 and PHQ-9,26 are often used in research in addition to rating scales
by clinicians. Although they eliminate observer bias, they can be regarded as crude and might miss
some symptoms and/or their intensity owing to patients interpreting the questions in different ways.46
They also assess the current symptoms and do not determine the time to relapse.
Fully structured interviews have also been used in research on relapse; they can be administered by
lay interviewers, can eliminate observer bias and, therefore, are much more economical. An example is
the Composite International Diagnostic Interview (CIDI).47 However, the CIDI has over 280 symptom
questions that are accompanied by ‘probe’ questions to assess severity, which makes the interview
extremely long, up to 3 hours, and often unacceptable for participants. In addition, the rigid rules of
administration and the use of complex flow charts may lead to mistakes by the interviewer in either
presenting questions or interpreting participants’ responses.48 The Structured Clinical Interview
Disorder (SCID)49 is semistructured, so interviewers need more extensive training in its use, is lengthy
(taking between 2 and 6 hours to administer) and requires judgements to be made about the presence
of symptoms, thus incurring the risk of introducing observer bias. Although the inter-rater reliability
study50 of SCID on 151 participants produced fair agreement on the depression scale, the use of audio
tapes in this study could have improved the reliability because both raters had access to the same
verbal information, but the second rater did not have non-verbal information and any interviewer-related
measurement error would not have been included.
A simpler structured interview that is considerably shorter and assesses the symptoms in the last
12 weeks would be a better option to accurately assess the symptoms.

The aim of the reliability study
The aim of this study was to assess the test–retest reliability of the rCIS-R. We developed a simple
measure that can be used to diagnose the reappearance of depressive symptoms after recovery.
The rCIS-R is a new assessment that is based on the CIS-R,25 a validated measure that has been widely
used by researchers to assess the severity and duration of depression; however, the CIS-R asks about
symptoms in the last 7 days. Therefore, we adapted it to assess the symptoms in the last 12 weeks in a
fully structured format, that, to our knowledge, has not been carried out for other existing measures.
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The measure
The rCIS-R was designed as a self-administered computerised questionnaire and asked about the
previous 12 weeks at each follow-up point: 12, 26, 39 and 52 weeks. Only five sections (i.e. depressive
mood, depressive ideas, concentration, sleep and fatigue) that are used for a depression diagnosis are
asked, along with questions asking about the duration of the symptoms and the intensity of symptoms
during the worst week, and questions establishing the start of the symptom(s) in the last 12 weeks.
The rCIS-R begins with the two overarching mandatory questions for the depressive mood and
depressive ideas sections. To progress further, the participant is required either to answer ‘yes’ to the
first mandatory depression question, ‘Almost everyone becomes low in mood or depressed at times.
Has there been a time in the past three months when you had a spell of feeling sad, miserable or
depressed?’, or to answer ‘no’ to the second mandatory question, ‘In the past three months, have you
been able to enjoy or take an interest in things as much as you usually do?’. If the participant’s answers
indicate that they have experienced either low mood or anhedonia in the last 12 weeks, they are asked
about the duration to establish that symptoms have been present for ≥ 2 weeks and the time when
they started feeling depressed. If the symptom(s) have been present for ≥ 2 weeks, the participant is
considered to be positive for that symptom and is asked 10 additional questions covering depressive
symptoms during the worst week (e.g. feeling low for prolonged periods, unresponsiveness of mood,
loss of sexual interest, restlessness, decreased cognitive function, feeling of guilt, lower self-esteem,
hopelessness, feeling life is not worth living and suicidal thoughts).
The other three sections of the rCIS-R (i.e. concentration, sleep and fatigue) are similar in structure and
they also start with mandatory question(s). If the participant’s answer to the mandatory question(s)
indicates that they have not experienced such symptoms, the extra questions relating to the severity
of the symptom are not asked and the participant skips to the mandatory question in the next section
of the rCIS-R. If the participant’s answer indicates that they have experienced the symptom, they are
considered positive for that section and further questions about their experience during the worst week
are also asked. It is possible to score a maximum of 3 on the concentration and fatigue sections and 4 on
the sleep section.
Box 1 shows the concentration section as an example of a section from the rCIS-R. The first two
questions are the mandatory questions and if the answer is ‘yes’ to at least one, the other three
questions are asked.
The assessment takes approximately 5 minutes to complete; however, if the participant does not have
any symptoms, it takes as little as 2 minutes.

Testing the algorithm
A relapse of depression was defined as experiencing two or more depressive symptoms from any
of the five sections during the worst week in the past 3 months (this must include at least one of
the two overarching mandatory questions on depressive mood or anhedonia for ≥ 2 weeks) on
the rCIS-R.
We also defined relapse in line with ICD-10 criteria and investigated the number of participants
experiencing four or more depressive symptoms. In addition to defining a binary outcome of relapse,
rCIS-R generates a total score for the depressive episode that occurred in the previous 12 weeks.
Each section generates a maximum score between 3 and 6; higher scores indicate more symptoms
and the total score can range from 0 to 21.
In September 2018, before the statistical analysis plan was finalised, we looked at some preliminary
data from the 12-week follow-up. Data were available for 157 ANTLER trial participants and
we used this subset to test the algorithm. Using the above definition for relapse, 29 participants
(18%) were identified as having relapsed in depression by their 12-week follow-up appointment.
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BOX 1 Concentration section from the rCIS-R

Has there been a period of time in the PAST THREE MONTHS, when you had problems in concentrating on
what you were doing?
Has there been a period of time in the PAST THREE MONTHS, when you noticed any problems with
forgetting things?
During the worst WEEK in the past three months:
1. Could you concentrate on all of the following without your mind wandering?
• A whole TV programme
• A newspaper article
• Talking to someone
1. Yes, I could concentrate on all of them
2. No, I couldn’t concentrate on at least one of these things
2. Did problems with your concentration STOP you from getting on with things you used to do or would like
to do?
1. No
2. Yes
3. Did you forget anything important?
1. No
2. Yes, I did forget something important

We also explored if the number of relapses changed if the algorithm included more symptoms, so we
tested the following algorithms:
l

l

l

participant experienced either low mood or anhedonia for ≥ 2 weeks in the past 3 months and
was positive on two of any of the five sections (depressive mood, depressive thoughts, fatigue,
concentration or sleep)
participant experienced either low mood or anhedonia for ≥ 2 weeks in the past 3 months and
was positive on three of any of the five sections (depressive mood, depressive thoughts, fatigue,
concentration or sleep)
participant experienced either low mood or anhedonia for ≥ 2 weeks in the past 3 months and
was positive on four of any of the five sections (depressive mood, depressive thoughts, fatigue,
concentration or sleep).

The first two algorithms generated the same number of cases as the original algorithm (29 cases).
However, the last algorithm generated 25 cases. We concluded that a score of ≥ 2 on the five sections
of depression (including at least one of the two mandatory questions) accurately identifies participants
who have relapsed and, therefore, we adopted this case definition as our primary outcome.

Analysis
The level of agreement between the first and the second completion of the rCIS-R was assessed using
kappa (quadratic weighted and unweighted) statistics. Quadratic weighted and unweighted kappa
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produced very similar results. Given that weighted kappa provides a ratio-scale degree of disagreement
to each cell of the κ × κ table, making weighted kappa suitable as a measure of agreement. The test–retest
reliability was also assessed by using a Bland–Altman plot.51 We also calculated the intraclass correlation
coefficient using a single-measurement, absolute agreement, two-way mixed-effects model.

Results of the reliability study of the retrospective Clinical Interview Schedule – Revised
Of 478 participants who were recruited to the trial, 396 completed the rCIS-R twice. Two participants
completed the rCIS-R at the 12-week follow-up appointment, 335 participants at 26 weeks, 42 participants
at 39 weeks and 17 participants at 52 weeks. There were 106 male participants, the mean age was
55 years (SD 6 years) and 6% of the participants reported being from an ethnic minority group. The full
description of the reliability study sample characteristics compared with the trial sample is in Table 3.
The Cohen’s kappa for relapse in depression was 0.84 [95% confidence interval (CI) 0.71 to 0.97],
which indicates excellent agreement between the first and the second completions of the rCIS-R
(Tables 4 and 5). The level of agreement of the individual sections of the rCIS-R was also excellent
(see Table 4). The agreement of the time of depression relapse was also assessed: both agreement
of month κ = 0.84 (95% CI 0.71 to 0.97) and agreement of week κ = 0.87 (95% CI 0.74 to 1.00) of
reappearance of depression.

TABLE 3 Baseline characteristics of the sample who completed the rCIS-R twice at the same
follow-up appointment

Characteristic
Age (years), mean (SD)
Male, n/N (%)

Reliability study
sample
55 (6)

Trial sample
54 (6)

106/396 (27)

128/478 (27)

373/396 (94)

449/473 (95)

23/396 (6)

25/473 (5)

Degree/higher degree

146/396 (37)

179/472 (38)

Diploma/A Levels or equivalent

127/396 (32)

148/472 (31)

GCSE or equivalent/other/none

123/396 (31)

145/472 (31)

London

170/396 (43)

199/478 (42)

Bristol

80/396 (20)

102/478 (21)

Southampton

84/396 (21)

96/478 (20)

York

62/396 (16)

81/478 (17)

Ethnicity, n/N (%)
White
Not white
Highest educational qualification, n/N (%)

Site, n/N (%)

Antidepressant, n/N (%)
Sertraline

62/396 (16)

78/478 (16)

Citalopram

183/396 (46)

223/478 (47)

Fluoxetine

135/396 (34)

160/478 (33)

16/396 (4)

17/478 (4)

Mirtazapine
CIS-R score at baseline, mean (SD)

5.0 (4.8)

5.1 (4.8)

PHQ-9 score at baseline, mean (SD)

3.8 (3.6)

3.8 (3.5)

Age first became aware of having
depression (years), mean (SD)

32 (5)

32 (15)

A Level, Advanced Level; GCSE, General Certificate of Secondary Education.
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TABLE 4 Level of agreement of relapse in depression and individual symptoms between the
first and the second completions of the rCIS-R
Frequency present at the
first completion (%)

Weighted Cohen’s
kappa (95% CI)

20

0.84 (0.71 to 0.97)

Depression or depressive mood

54

0.87 (0.77 to 0.97)

Depressive thoughts

50

0.87 (0.77 to 0.87)

Fatigue

56

0.85 (0.75 to 0.95)

Concentration

25

0.81 (0.72 to 0.91)

Sleep

52

0. 91 (0.82 to 1.00)

Relapse
Symptoms

TABLE 5 Table indicating agreement for relapse in depression between the first and the
second completion of the rCIS-R
Relapse on the completion (n)
Relapsed on the second
completion

Did not relapse

Relapsed

Total (n)

Did not relapse

301

18

319

15

62

77

316

80

396

Relapsed
Total

The mean score for the first completion of the rCIS-R was 6.67 (SD 5.06) and the mean score for the
second completion was 6.41 (SD 5.25). The percentage of participants meeting the relapse criteria at
the first completion was 20% (n = 80) and at the second completion was 19% (n = 77). The mean total
score difference was –0.25 (95% CI –0.43 to –0.07).
The Bland–Altman plot (Figure 3) shows the agreement between the first and the second completion of
the rCIS-R. The intraclass correlation coefficient was 0.94 (95% CI 0.92 to 0.95).
We also looked at defining relapse in line with ICD-10 criteria: 18% of participants relapsed according
to the ICD-10 diagnostic criteria for depression at the first (n = 72) and second (n = 70) completions.
Cohen’s kappa for relapse of depression according to ICD-10 criteria was 0.74 (95% CI 0.64 to 0.84).

Public and patient involvement
Paul Lanham, our public and patient involvement (PPI) representative, is a co-applicant of the proposal
and has been involved in all stages of the trial for almost 5 years. He is a former chairperson (1988–93)
and director (1986–2009) of Depression Alliance [now merged with Mind (London, UK)] and provided input
to previous studies on depression funded by the HTA programme (TREAD,52 CoBalT6 and PREVENT53).
In the development of the proposal, Paul Lanham was supportive of examination of the effectiveness of
maintenance medication and wrote ‘From a user point of view this strikes me as being vitally important
and I am delighted to be involved in it; I am sure that others (especially sufferers and GPs) will also
welcome it and gain a great deal from its results’ (reproduced with permission from Paul Lanham,
London, May 2014, personal communication). Paul is currently on maintenance antidepressants himself
and added ‘I mistrust terms like “remission”, “well”, “normal” etc. People ask me if Citalopram helps;
the answer is that I have no idea of what I would be like without it so I cannot judge. This [study]
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FIGURE 3 Difference in the total rCIS-R score against the mean total score.

will hopefully determine whether such drugs are a help or not. It would be really valuable to know
the answer to this through the study’ (reproduced with permission from Paul Lanham, personal
communication). Paul was a co-applicant on the HTA proposal and a co-author on the final report.
During the trial, Paul Lanham was a member of the Trial Steering Group and the Trial Management
Group, but he decided once the trial was established that his contribution was not required. In 2017,
we recruited another PPI member, Lucy Carr, who was a former participant in a NIHR-funded trial,
PANDA.33 She was an independent member of the Trial Steering Committee and contributed, along
with Paul Lanham, to the design and content of the study documentation, including patient information
sheets and self-harm protocols.
In addition, we enlisted the support of the North London Service Users Research Forum (SURF). North
London SURF was co-founded in 2007 by service users and clinical academic psychiatrists at University
College London to provide meaningful consultation on research. It has 12 members who have mental
health problems. Since 2007, it has been consulted on over 100 projects, and North London SURF members
have also been invited to join steering/management groups on many of these. As a result, the group is
very experienced and confident about the advice and input that it provides; members’ comments on the
trial paperwork have been invaluable. The letter templates, patient information sheets and questionnaires
were amended to reflect the North London SURF feedback. We also consulted on the protocol concerning
self-harm or risk of self-harm, which was used if patients reported this in the course of the trial.
We also contacted Luke Montagu, who has experienced withdrawal symptoms from antidepressants
and is a well-known activist in this area. Luke Montagu, along with others with lived experience, helped
us modify the DESS scale measure of withdrawal symptoms. We shortened the scale (from 42 to
15 items) to improve its acceptability and selected the most commonly found items using published
literature and a survey of Luke Montagu’s contacts. After consulting with the group, we included a
question on electric sensations in the brain (brain zaps), apparently a very common, disabling symptom
that has been poorly understood and not included in previous scales. Close involvement of the PPI for
the duration of the trial has been invaluable for its success from the set-up stage onwards, shaping the
study through to the discussion on the interpretation of results. We plan to carry on using the services
users’ involvement in the design, documentation and analysis of any future studies.
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Chapter 3 Results
Flow of participants in the trial
Recruitment began on 9 March 2017 and the last participant was randomised on 1 March 2019.
The flow of participants through the trial is shown in the Consolidated Standards of Reporting Trials
(CONSORT) flow diagram (Figure 4). The GP record search identified 23,429 potentially eligible
patients, who were sent an invitation letter. Another 124 potentially eligible patients were referred
during GP consultation, resulting in 1466 patients wanting to take part. Of these patients, 606 were
eligible. A total of 478 participants were randomised: 238 to the maintenance group and 240 to the
discontinuation group. All of the participants provided data on whether or not they relapsed; however,
10 participants (maintenance group, n = 6; discontinuation group, n = 4) did not provide data on timing
of relapse, so could not be included in the analysis of the primary outcome.

Baseline comparability
The baseline characteristics of the sample overall and by treatment group are shown in Table 6.
The treatment groups were well balanced at baseline, with just over one-quarter of male participants
and a mean age of 54 years (SD 13 years) in the maintenance group and 55 years (SD 12 years) in the
discontinuation group. Just over 40% of participants were recruited from London, 20% from each of
Bristol and Southampton, and 17% from York. Under half of the participants were taking citalopram,
one-third fluoxetine, one-sixth sertraline and < 5% mirtazapine. Almost three-quarters of the participants
had taken antidepressants for more than 3 years, with over one-third taking them for ≥ 6 years. The mean
age at becoming aware of having depression was 33 years (SD 16 years) in the maintenance group and
32 years (SD 14 years) in the discontinuation group. The median time between randomisation and taking
the trial medication was 9 days (interquartile range 6–13 days) in the maintenance group and 8 days
(interquartile range 6–13 days) in the discontinuation group.

Primary outcome
The time to relapse was shorter in participants who discontinued antidepressants than in those who
stayed on maintenance treatment [hazard ratio (HR) 2.06, 95% CI 1.56 to 2.70; p < 0.0001] (Table 7
and Figure 5). This result was unaltered after sensitivity analyses.
Overall, relapse was experienced by 39% (n = 92/238) (95% CI 32% to 45%) of participants in the
maintenance group and 56% (n = 135/240) (95% CI 50% to 63%) of participants in the discontinuation
group by the end of the trial (52 weeks). Relapses according to treatment group are shown in the tree
diagrams (see Report Supplementary Material 9).

Secondary outcomes
The PHQ-9 and GAD-7 scores were higher (worse) in the discontinuation group than in the maintenance
group at 12 and 26 weeks, the highest of which for both was at 12 weeks (PHQ-9: coefficient 2.16,
95% CI 1.47 to 2.84; GAD-7: coefficient 2.40, 95% CI 1.81 to 2.99).
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Identif ied as potentially eligible via record search
(n ≈ 30,543)
Removed from initial list by GPs
(n ≈ 7234 )
Sent an invitation letter
(n = 23,429)

Excluded
(n = 22,087)
‘No’ replies, n = 4639
No response, n = 17,448

‘Yes’ replies
(n ≈ 1342)

Patients referred at consultation
(n ≈ 124)

Proceed to GP suitability checks and screening
(n = 1466)

Eligible for baseline
(n = 606)

Excluded
(n = 860)
• GP eligibility form not returned, n = 17
• Unable to contact for screening, n = 106
• Declined to take part, n = 206
• Not eligible, n = 461
• Trial medication ran out, not screened, n = 70
Declined taking part before baseline
(n = 48)

Consented to part 1 and completed baseline
(n = 558)
Number not eligible for consent part 2
(n = 64)
Met baseline eligibility and proceed to consent part 2
(n = 494)
Did not consent to part 2
(n = 4)
Consented to part 2, proceed to randomisation
(n = 490)

Randomly assigned
(n = 478)
To the maintenance group
(n = 238)
Withdrew (n = 4)
At 6-week follow-up
(n = 234)
Withdrew (n = 3)
Lost to follow-up (n = 1)
Completed rCIS-R at 12 weeks
(n = 227)
Withdrew (n = 9)
Lost to follow-up (n = 4)
Did not complete but continued trial (n = 3)
Completed rCIS-R at 26 weeks
(n = 208)
Withdrew (n = 1)
Lost to follow-up (n = 3)
Did not complete but continued trial (n = 9)
Completed rCIS-R at 39 weeks
(n = 213)
Lost to follow-up (n = 3)
Withdrew (n = 1)
Did not complete but continued trial (n = 1)
Completed rCIS-R at 52 weeks
(n = 209)

FIGURE 4 The CONSORT flow diagram for the ANTLER trial.
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Refused randomisation (n = 5)
Did not complete randomisation (n = 7)
To the discontinuation group
(n = 240)
Withdrew (n = 4)
Lost to follow-up (n = 2)
At 6-week follow-up
(n = 234)
Withdrew (n = 11)
Lost to follow-up (n = 8)
Completed rCIS-R at 12 weeks
(n = 215)
Withdrew (n = 14)
Lost to follow-up (n = 6)
Completed rCIS-R at 26 weeks
(n = 191)
Withdrew (n = 5)
Lost to follow-up (n = 3)
Did not complete but continued trial (n = 4)
Completed rCIS-R at 39 weeks
(n = 182)
Withdrew (n = 4)
Lost to follow-up (n = 2)
Did not complete but continued trial (n = 5)
Completed rCIS-R at 52 weeks
(n = 181)
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TABLE 6 Baseline demographic and clinical characteristics by treatment group
Treatment group
Characteristic

Maintenance

Age (years), mean (SD)

Discontinuation

54 (13)

55 (12)

70/238 (29)

59/240 (25)

221/238 (93)

228/235 (97)

17/238 (7)

7/235 (3)

146/238 (61)

161/240 (67)

Single

35/238 (15)

26/240 (11)

Separated or divorced

39/238 (16)

33/240 (14)

Widowed

18/238 (8)

20/240 (8)

140/238 (59)

152/240 (63)

Retired

71/238 (30)

68/240 (28)

Other

27/238 (11)

20/240 (8)

London

101/238 (42)

98/240 (41)

Bristol

48/238 (20)

54/240 (23)

Southampton

48/238 (20)

48/240 (20)

York

41/238 (17)

40/240 (17)

Sertraline

41/238 (17)

37/240 (15)

Citalopram

111/238 (47)

112/240 (47)

Fluoxetine

77/238 (32)

83/240 (35)

9/238 (4)

8/240 (3)

116/237 (49)

110/240 (46)

33 (16)

32 (14)

224/238 (94)

219/239 (92)

9 months to < 1 year

12/238 (5)

18/239 (8)

1 to 2 years

56/238 (24)

53/239 (22)

3 to 5 years

81/238 (34)

79/239 (33)

6 to 10 years

48/238 (20)

48/239 (20)

≥ 11 years

41/238 (17)

41/239 (17)

Male, n/N (%)
Ethnicity, n/N (%)
White
Not white
Marital status, n/N (%)
Married

Employment status, n/N (%)
Employed

Site, n/N (%)

Antidepressant, n/N (%)

Mirtazapine
a

CIS-R above the median, n/N (%)
Age first became aware of having depression (years), mean (SD)
Three or more previous episodes of depression, n/N (%)
Time taking antidepressants, n/N (%)

a,b

continued
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TABLE 6 Baseline demographic and clinical characteristics by treatment group (continued )
Treatment group
Characteristic

Maintenance

Discontinuation

Courses of antidepressants in the past, n/N (%)
0

102/238 (43)

92/239 (38)

1

40/238 (17)

39/239 (16)

≥2

96/238 (40)

108/239 (45)

Diazepam or lorazepam

3/238 (1)

3/240 (1)

Zopiclone or zolpidem

5/238 (2)

2/240 (0.8)

Using psychotherapy, n/N (%)

24/237 (10)

Taking other psychotropic medication, n/N (%)

18/239 (8)

c

3.9 (3.5)

3.8 (3.6)

d

GAD-7, mean (SD)

3.2 (3.1)

2.8 (3.0)

SF-12 physical, mean (SD)e

48 (11)

50 (9)

47 (9)

48 (9)

4.2 (2.7)

3.7 (2.7)

217/235 (92)

218/239 (91)

1.0 (1.4)

0.6 (1.0)

118/238 (50)

95/240 (40)

13/237 (5)

9/239 (4)

PHQ-9, mean (SD)

SF-12 mental, mean (SD)e
f

Modified Toronto Side Effects Scale, mean (SD)

At least one symptom on the Toronto Side Effects Scale, n/N (%)
Number of new or worsening symptoms using modified DESS scale, mean (SD)
g

At least one new or worsening symptom using modified DESS scale, n/N (%)
Mood worse than 2 weeks ago, n/N (%)

g

a Range 0–57.
b Without a break of ≥ 2 weeks (including changed antidepressants without taking a break); 26% in the maintenance
group and 43% in the discontinuation group.
c Range 0–27.
d Range 0–21.
e Range 0–100.
f Range 0–13.
g Range 0–15.
From N Engl J Med, Lewis G, Marston L, Duffy L, Freemantle N, Gilbody S, Hunter R, et al., Maintenance or
discontinuation of antidepressants in primary care, vol. 385, pp. 1275–67.34 Copyright © 2021 Massachusetts Medical
Society. Reprinted with permission.

TABLE 7 Hazard ratios for relapse in the discontinuation group compared with the maintenance group
Outcome

HR (95% CI)

Time to first depression relapse (N = 468)
Time to first depression relapse, including minimisation variables (N = 468)

2.06 (1.56 to 2.70)
a

Time to first depression relapse, good outcome in control and bad outcome in intervention
(N = 478)b

2.07 (1.57 to 2.72)
2.12 (1.61 to 2.78)

a Study centre (four groups), antidepressant medication (four groups) and severity of depressive symptoms (above or
below the median, two groups).
b Maintenance group: censored at the date of last follow-up or withdrawal (good outcome, no relapse).
Discontinuation group: relapse on the day before last follow-up or withdrawal (bad outcome, relapse).
From N Engl J Med, Lewis G, Marston L, Duffy L, Freemantle N, Gilbody S, Hunter R, et al., Maintenance or
discontinuation of antidepressants in primary care, vol. 385, pp. 1275–67.34 Copyright © 2021 Massachusetts Medical
Society. Reprinted with permission.
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1.00

Proportion

0.75
Treatment group
Maintenance
Discontinuation

0.50

0.25

0.00
6

12

205
192

193
155

Number at risk
Maintenance 232
Discontinuation 236

26
39
Time from baseline in weeks
158
103

52

140
74

63
40

FIGURE 5 Kaplan–Meier plot for the primary outcome. From N Engl J Med, Lewis G, Marston L, Duffy L, Freemantle N,
Gilbody S, Hunter R, et al., Maintenance or discontinuation of antidepressants in primary care, vol. 385, pp. 1275–67.34
Copyright © 2021 Massachusetts Medical Society. Reprinted with permission.

The number of withdrawal symptoms reported was higher in the discontinuation group than in the
maintenance group at 6, 12, 26 and 39 weeks, with the difference largest at 12 weeks (coefficient
1.87, 95% CI 1.46 to 2.28).
Participants in the discontinuation group had lower (worse) SF-12 mental health-related quality-of-life
scores at 12, 26 and 39 weeks, with the difference largest at 12 weeks (coefficient –4.86, 95% CI
–6.44 to –3.29). At 12 weeks, in the discontinuation group, the odds of feeling worse, determined using
the Global Rating Question, was more than twice that (odds ratio 2.88, 95% CI 1.90 to 4.38) in the
maintenance group (Table 8).
TABLE 8 Means and estimated mean difference for secondary outcomes in the discontinuation group compared with the
maintenance group
Treatment group
Outcome

Maintenance

Discontinuation

Estimate (95% CI)

Baseline

3.9 (3.5)

3.8 (3.6)

6 weeks (n = 478)

4.1 (3.8)

4.4 (4.0)

0.30 (–0.26 to 0.87)

12 weeks (n = 477)

4.1 (3.8)

6.3 (5.1)

2.16 (1.47 to 2.84)

26 weeks (n = 477)

4.2 (3.7)

5.0 (4.6)

0.72 (0.02 to 1.42)

39 weeks (n = 477)

3.8 (3.9)

4.4 (4.2)

0.55 (–0.14 to 1.24)

52 weeks (n = 477)

3.7 (3.7)

4.0 (4.5)

0.38 (–0.32 to 1.07)

a

PHQ-9 (coefficient), mean (SD)

Over all time points (n = 478)

0.84 (0.38 to 1.29)

b

GAD-7 (coefficient), mean (SD)
Baseline

3.2 (3.1)

2.8 (3.0)

6 weeks (n = 478)

3.2 (3.6)

3.6 (3.7)

0.50 (–0.03 to 1.03)

12 weeks (n = 477)

3.1 (3.3)

5.3 (4.6)

2.40 (1.81 to 2.99)

26 weeks (n = 477)

3.4 (3.8)

4.1 (4.4)

0.79 (0.13 to 1.45)
continued
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TABLE 8 Means and estimated mean difference for secondary outcomes in the discontinuation group compared with the
maintenance group (continued )
Treatment group
Outcome

Maintenance

Discontinuation

39 weeks (n = 477)

2.9 (3.5)

3.8 (4.1)

0.99 (0.36 to 1.62)

52 weeks (n = 477)

3.0 (3.7)

3.1 (3.0)

0.27 (–0.36 to 0.89)

Over all time points (n = 478)

Estimate (95% CI)

1.00 (0.58 to 1.42)
c

Modified Toronto Side Effects Scale (coefficient), mean (SD)
Baseline

4.2 (2.7)

3.7 (2.7)

6 weeks (n = 478)

3.7 (2.7)

4.0 (2.8)

0.53 (0.13 to 0.92)

12 weeks (n = 477)

4.2 (2.9)

4.6 (3.0)

0.68 (0.25 to 1.11)

26 weeks (n = 477)

4.0 (2.6)

3.9 (2.8)

0.20 (–0.26 to 0.66)

39 weeks (n = 476)

3.8 (2.5)

3.7 (2.6)

0.16 (–0.30 to 0.62)

52 weeks (n = 475)

3.7 (2.6)

3.5 (2.8)

0.04 (–0.41 to 0.49)

Over all time points (n = 478)

0.36 (0.06 to 0.65)
d

Number of new or worsening symptoms using modified DESS scale (coefficient), mean (SD)
Baseline

1.0 (1.4)

0.6 (1.0)

6 weeks (n = 478)

1.1 (2.0)

1.5 (2.5)

0.51 (0.17 to 0.84)

12 weeks (n = 478)

1.3 (2.4)

3.1 (3.5)

1.87 (1.46 to 2.28)

26 weeks (n = 478)

1.4 (2.3)

1.9 (2.9)

0.50 (0.12 to 0.89)

39 weeks (n = 478)

0.8 (1.6)

1.7 (2.7)

0.94 (0.60 to 1.28)

52 weeks (n = 478)

0.8 (1.8)

1.1 (2.5)

0.32 (–0.02 to 0.65)

Over all time points (n = 478)

0.86 (0.62 to 1.11)

e

SF-12 physical (coefficient), mean (SD)
Baseline

48 (11)

50 (9)

12 weeks (n = 476)

48 (10)

50 (9)

0.44 (–0.91 to 1.78)

26 weeks (n = 476)

48 (10)

49 (10)

0.15 (–1.33 to 1.62)

39 weeks (n = 476)

48 (11)

51 (10)

1.49 (–0.06 to 3.04)

52 weeks (n = 476)

49 (10)

49 (11)

–0.59 (–2.09 to 0.92)

Over all time points (n = 476)

0.44 (–0.60 to 1.48)

SF-12 mental (coefficient),e mean (SD)
Baseline

47 (9)

48 (9)

12 weeks (n = 476)

46 (10)

41 (11)

–4.86 (–6.44 to –3.29)

26 weeks (n = 476)

46 (11)

44 (11)

–2.56 (–4.35 to –0.77)

39 weeks (n = 476)

48 (10)

45 (11)

–3.07 (–4.84 to –1.31)

52 weeks (n = 476)

47 (10)

46 (11)

–1.59 (–3.43 to 0.25)

Over all time points (n = 476)

26
NIHR Journals Library www.journalslibrary.nihr.ac.uk

–3.02 (–4.23 to –1.81)

DOI: 10.3310/hta25690

Health Technology Assessment 2021 Vol. 25 No. 69

TABLE 8 Means and estimated mean difference for secondary outcomes in the discontinuation group compared with the
maintenance group (continued )
Treatment group
Outcome

Maintenance

Discontinuation

Estimate (95% CI)

Feeling the same or better

224/237 (95)

230/239 (96)

Feeling worse

13/237 (5)

9/239 (4)

Feeling the same or better

182/223 (82)

182/223 (82)

Feeling worse

41/223 (18)

41/223 (18)

1.00 (0.62 to 1.61)

Feeling the same or better

180/228 (79)

122/216 (56)

1.00

Feeling worse

48/228 (21)

94/216 (44)

2.88 (1.90 to 4.38)

Feeling the same or better

164/210 (78)

151/193 (78)

1.00

Feeling worse

46/210 (22)

42/193 (22)

0.99 (0.62 to 1.59)

Feeling the same or better

185/212 (87)

153/184 (83)

1.00

Feeling worse

27/212 (13)

31/184 (17)

1.39 (0.79 to 2.43)

Feeling the same or better

181/210 (86)

154/181 (85)

1.00

Feeling worse

29/210 (14)

27/181 (15)

Global Rating Question (OR), n/N (%)
Baseline (N = 476)

6 weeks (N = 446)
1.00

12 weeks (N = 444)

26 weeks (N = 403)

39 weeks (N = 396)

52 weeks (N = 391)

1.09 (0.62 to 1.93)

Time to stopping trial medication
(HR) (N = 477)

2.28 (1.68 to 3.08)

Time to stopping trial medication including
minimisation variables (HR) (N = 477)

2.39 (1.76 to 3.24)

OR, odds ratio.
a Range 0–27.
b Range 0–21.
c Range 0–13.
d Range 0–15.
e Range 0–100.
Note
N is number of participants included in the models.
From N Engl J Med, Lewis G, Marston L, Duffy L, Freemantle N, Gilbody S, Hunter R, et al., Maintenance or
discontinuation of antidepressants in primary care, vol. 385, pp. 1275–67.34 Copyright © 2021 Massachusetts Medical
Society. Reprinted with permission.

Missing data
The results of the predictors of missingness analysis are in Report Supplementary Material 12.
We conducted sensitivity analyses that included predictors of missingness for continuous secondary
outcomes. Results for all outcomes were similar to the main analyses (see Table 8) when including
predictors of missingness in the models (Table 9).
Copyright © 2021 Duffy et al. This work was produced by Duffy et al. under the terms of a commissioning contract issued by the Secretary of State for Health and Social
Care. This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use, distribution,
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TABLE 9 Secondary outcomes controlling for factors associated with missingness
Outcome

Estimate (95% CI)

PHQ-9 (coefficient)a
6 weeks

0.31 (–0.25 to 0.88)

12 weeks
26 weeks

0.80 (0.05 to 1.56)

39 weeks

0.64 (–0.05 to 1.33)

52 weeks

0.38 (–0.32 to 1.08)

Over all time points

1.02 (0.65 to 1.39)

GAD-7 (coefficient)b
6 weeks

0.50 (–0.03 to 1.03)

12 weeks
26 weeks

1.13 (0.42 to 1.85)

39 weeks

1.03 (0.41 to 1.67)

52 weeks

0.28 (–0.34 to 0.91)

Over all time points

1.19 (0.74 to 1.64)
c

Toronto Side Effects Scale (coefficient)
6 weeks

0.54 (0.16 to 0.92)

12 weeks
26 weeks

0.25 (–0.28 to 0.77)

39 weeks

0.21 (–0.24 to 0.66)

52 weeks

0.09 (–0.34 to 0.53)

Over all time points

0.47 (0.16 to 0.77)

Modified DESS scale new or worsening symptoms (coefficient)
6 weeks

d

0.51 (0.18 to 0.84)

12 weeks
26 weeks

0.53 (0.12 to 0.95)

39 weeks

0.95 (0.61 to 1.29)

52 weeks

0.31 (–0.02 to 0.65)

Over all time points

0.96 (0.70 to 1.22)

SF-12 physical (coefficient)e
12 weeks
26 weeks

0.16 (–1.46 to 1.77)

39 weeks

1.65 (0.11 to 3.19)

52 weeks

–0.44 (–1.94 to 1.05)

Over all time points

0.27 (–0.84 to 1.37)
e

SF-12 mental (coefficient)
12 weeks
26 weeks
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TABLE 9 Secondary outcomes controlling for factors associated with missingness (continued )
Outcome

Estimate (95% CI)

39 weeks

–3.05 (–4.80 to –1.30)

52 weeks

–1.68 (–3.51 to 0.15)

Over all time points

–3.13 (–4.39 to 1.88)

Global Rating Question: feeling worse (OR)
6 weeks

1.03 (0.63 to 1.66)

12 weeks
26 weeks

1.08 (0.63 to 1.85)

39 weeks

1.39 (0.79 to 2.43)

52 weeks

1.12 (0.63 to 1.98)

Coefficient, β coefficient; OR, odds ratio.
a Range 0–27. Predictors of missingness: 6 weeks, site; 12 weeks, none; 26 weeks, age at randomisation, able to replace
worn out furniture, able to buy new clothes and stop taking medication if feeling worse; 39 weeks, age at randomisation,
SF-12 physical component score at baseline; 52 weeks, age at randomisation and site.
b Range 0–21. Predictors of missingness: 6 weeks, site; 12 weeks, none; 26 weeks, age at randomisation, able to
replace worn-out furniture and stop taking medication if feeling worse; 39 weeks, age at randomisation and SF-12
physical component score at baseline; 52 weeks, age at randomisation and site.
c Range 0–13. Predictors of missingness: 6 weeks, site and CIS-R score at randomisation; 12 weeks, none; 26 weeks,
able to buy new clothes; 39 weeks, age at randomisation and SF-12 physical component score at baseline; 52 weeks,
age at randomisation and CIS-R score at randomisation.
d Range 0 to 15. Predictors of missingness: 6 weeks, site; 12 weeks, none; 26 weeks, age at randomisation and able to
buy new clothes; 39 weeks, age at randomisation; 52 weeks, age at randomisation and site.
e Range 0–100. Predictors of missingness: 12 weeks, none; 26 weeks, age at randomisation, able to buy new clothes,
CIS-R score at randomisation and stop taking medication if feeling worse; 39 weeks, age at randomisation; 52 weeks,
age at randomisation and site.
Notes
For the analysis at all time points, all predictors of missingness from the individual time points for the given outcome
are included in the model.
There were no factors with statistical evidence to suggest that they were associated with missingness for any outcomes
at the 12-week point, so no sensitivity analyses were performed.

Adherence to trial medication
A larger percentage of participants in the placebo than maintenance group stopped taking their trial
medication before the end of the trial (48% vs. 30%; HR 2.26, 95% CI 1.67 to 3.07). By 52 weeks,
39% (95% CI 32% to 45%) of participants in the discontinuation group and 20% (95% CI 15% to 25%)
in the maintenance group had stopped taking trial medication and had returned to an antidepressant
prescribed by their GP.

Subgroup analyses
For the subgroup analyses for the primary and secondary outcomes, there was no evidence of any
differences according to the number of previous episodes of depression dichotomised at two compared
with three or more or types of antidepressant. The most consistent evidence that we found supported
a larger difference between groups in those who were younger at onset. For example, the p-value for
interaction between age and PHQ-9 at 12 weeks was 0.0001. Among participants who were older at
the onset of depression, those in the discontinuation group were less likely to relapse, although this
finding was not statistically significant (p = 0.0553) (Tables 10–13).

Copyright © 2021 Duffy et al. This work was produced by Duffy et al. under the terms of a commissioning contract issued by the Secretary of State for Health and Social
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TABLE 10 Subgroup analysis: time to relapse

Subgroup

HR (95% CI)

p-value for
interaction

Sertraline

2.41 (1.20 to 4.82)

0.6010

Citalopram

2.14 (1.44 to 3.18)

Fluoxetine

1.70 (1.05 to 2.76)
a

2.34 (1.56 to 3.52)

a

CIS-R depression score above the median

1.80 (1.24 to 2.61)

CIS-R anxiety score below the medianb

2.08 (1.49 to 2.89)

CIS-R anxiety score above the medianb

1.95 (1.20 to 3.18)

Two previous episodes of depression

0.96 (0.26 to 3.62)

Three or more previous episodes of depression

2.15 (1.63 to 2.85)

Age at onset of depression below the medianc

2.66 (1.84 to 3.85)

Age at onset of depression above the medianc

1.43 (0.94 to 2.16)

CIS-R depression score below the median

0.4252

0.9893

0.2132

0.0313

a CIS-R depression dichotomised at < 3 vs. ≥ 3.
b CIS-R anxiety dichotomised at < 2 vs. ≥ 2.
c Age when became aware of depression dichotomised at < 32 years vs. ≥ 32 years.

TABLE 11 Subgroup analysis: PHQ-9a

Subgroup

Coefficient (95% CI)

p-value for
interaction

6 weeks
Sertraline

0.74 (–0.76 to 2.25)

Citalopram

0.56 (–0.28 to 1.41)

Fluoxetine

–0.10 (–1.00 to 0.80)

CIS-R depression score below the medianb

0.29 (–0.23 to 0.81)

b

0.45 (–0.50 to 1.40)

CIS-R depression score above the median
c

0.49 (–0.09 to 1.07)

c

0.01 (–1.19 to 1.21)

CIS-R anxiety score below the median
CIS-R anxiety score above the median
Two previous episodes of depression

1.23 (–0.21 to 2.67)

Three or more previous episodes of depression

0.0649

0.0233

0.9420

0.27 (–0.32 to 0.87)
d

0.52 (–0.30 to 1.34)

d

0.06 (–0.71 to 0.83)

Age when became aware of depression below median
Age when became aware of depression above median

0.5279

0.0631

12 weeks
Sertraline

4.74 (2.93 to 6.55)

Citalopram

1.61 (0.67 to 2.55)

Fluoxetine

1.73 (0.60 to 2.86)

CIS-R depression score below the medianb

2.25 (1.45 to 3.04)

b

2.16 (1.14 to 3.17)

CIS-R depression score above the median
CIS-R anxiety score below the median

c

30
NIHR Journals Library www.journalslibrary.nihr.ac.uk

2.05 (1.29 to 2.81)

0.0351

0.0204

0.1288

Health Technology Assessment 2021 Vol. 25 No. 69

DOI: 10.3310/hta25690

TABLE 11 Subgroup analysis: PHQ-9a (continued )

Subgroup

Coefficient (95% CI)

CIS-R anxiety score above the medianc

2.49 (1.19 to 3.80)

Two previous episodes of depression

1.69 (0.06 to 3.31)

Three or more previous episodes of depression

2.22 (1.50 to 2.95)

Age when became aware of depression below the mediand

3.01 (2.02 to 3.99)

d

1.14 (0.23 to 2.06)

Age when became aware of depression above the median

p-value for
interaction

0.4567

0.0001

26 weeks
Sertraline

3.73 (1.84 to 5.61)

Citalopram

0.61 (–0.42 to 1.65)
–0.41 (–1.48 to 0.67)

Fluoxetine
b

CIS-R depression score below the median

0.79 (–0.05 to 1.63)

CIS-R depression score above the medianb

0.66 (–0.33 to 1.64)

CIS-R anxiety score below the medianc

1.09 (0.31 to 1.87)

CIS-R anxiety score above the median

0.0029

c

0.0002

0.0005

0.06 (–1.22 to 1.33)

Two previous episodes of depression

0.57 (–0.84 to 1.98)

Three or more previous episodes of depression

0.79 (0.05 to 1.52)
d

1.34 (0.35 to 2.34)

d

0.07 (–0.88 to 1.03)

Age when became aware of depression below the median
Age when became aware of depression above the median

0.7258

0.0423

39 weeks
Sertraline

1.23 (–0.57 to 3.03)

Citalopram

0.47 (–0.55 to 1.48)

Fluoxetine

0.02 (–1.09 to 1.14)
b

CIS-R depression score below the median

0.33 (–0.44 to 1.10)

CIS-R depression score above the medianb

0.82 (–0.20 to 1.85)

c

0.45 (–0.30 to 1.21)

c

0.92 (–0.41 to 2.24)

CIS-R anxiety score below the median
CIS-R anxiety score above the median

0.4909

–1.70 (–2.90 to –0.49)

Two previous episodes of depression
Three or more previous episodes of depression

0.1390

0.1743

0.77 (0.04 to 1.50)
d

1.06 (0.13 to 2.00)

d

0.01 (–1.01 to 1.03)

Age when became aware of depression below the median
Age when became aware of depression above the median

0.0044

0.1984

52 weeks
Sertraline

1.72 (–0.10 to 3.54)

Citalopram

–0.04 (–1.07 to 0.99)
–0.01 (–1.07 to 1.05)

Fluoxetine
b

CIS-R depression score below the median

0.13 (–0.69 to 0.95)

CIS-R depression score above the medianb

0.67 (–0.34 to 1.67)

c

0.48 (–0.30 to 1.26)

c

0.22 (–1.09 to 1.52)

CIS-R anxiety score below the median
CIS-R anxiety score above the median

0.5997

0.0036

0.0032

continued
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TABLE 11 Subgroup analysis: PHQ-9a (continued )

Subgroup

Coefficient (95% CI)

p-value for
interaction

Two previous episodes of depression

–0.89 (–2.53 to 0.75)

0.6074

Three or more previous episodes of depression

0.48 (–0.26 to 1.22)

Age when became aware of depression below the mediand

0.28 (–0.65 to 1.21)

Age when became aware of depression above the mediand

0.42 (–0.63 to 1.48)

0.9822

All time points
Sertraline

2.26 (0.97 to 3.55)

Citalopram

0.72 (0.07 to 1.37)

Fluoxetine

0.0319

0.22 (–0.48 to 0.93)
b

0.74 (0.21 to 1.27)

b

CIS-R depression score above the median

1.00 (0.34 to 1.67)

CIS-R anxiety score below the medianc

0.88 (0.37 to 1.40)

CIS-R anxiety score above the medianc

0.84 (–0.01 to 1.70)

Two previous episodes of depression

0.62 (–0.55 to 1.78)

Three or more previous episodes of depression

0.90 (0.43 to 1.38)

CIS-R depression score below the median

Age when became aware of depression below the mediand
Age when became aware of depression above the median

d

1.27 (0.62 to 1.92)

0.0092

0.0192

0.5401

0.0074

0.35 (–0.28 to 0.98)

a Range 0–27.
b CIS-R depression dichotomised at < 3 vs. ≥ 3.
c CIS-R anxiety dichotomised at < 2 vs. ≥ 2.
d Age when became aware of depression dichotomised at < 32 vs. ≥ 32.
From N Engl J Med, Lewis G, Marston L, Duffy L, Freemantle N, Gilbody S, Hunter R, et al., Maintenance or
discontinuation of antidepressants in primary care, vol. 385, pp. 1275–67.34 Copyright © 2021 Massachusetts Medical
Society. Reprinted with permission.

TABLE 12 Subgroup analysis: GAD-7a

Subgroup

Coefficient (95% CI)

p-value for
interaction

6 weeks
Sertraline

0.11 (–1.32 to 1.54)

Citalopram

0.99 (0.24 to 1.74)
–0.24 (–1.15 to 0.67)

Fluoxetine
CIS-R depression score below the median

b

0.54 (0.00 to 1.08)

CIS-R depression score above the medianb

1.03 (0.52 to 1.55)

c

–0.52 (–1.67 to 0.63)

Two previous episodes of depression

0.45 (–0.64 to 1.54)

Three or more previous episodes of depression
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0.0002

0.3273

0.56 (–0.01 to 1.13)
d

0.83 (0.04 to 1.62)

d

0.13 (–0.58 to 0.83)

Age when became aware of depression below median
Age when became aware of depression above median

0.3555

0.48 (–0.42 to 1.39)

c

CIS-R anxiety score below the median
CIS-R anxiety score above the median

0.4866

0.0361
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TABLE 12 Subgroup analysis: GAD-7a (continued )

Subgroup

Coefficient (95% CI)

p-value for
interaction

12 weeks
Sertraline

3.66 (2.18 to 5.15)

Citalopram

2.37 (1.59 to 3.15)

Fluoxetine

1.63 (0.58 to 2.68)
b

1.97 (1.29 to 2.66)

b

2.84 (1.92 to 3.76)

CIS-R depression score below the median
CIS-R depression score above the median
CIS-R anxiety score below the medianc

2.37 (1.72 to 3.01)

c

2.53 (1.42 to 3.65)

CIS-R anxiety score above the median

0.4127

Two previous episodes of depression

0.17 (–1.18 to 1.51)

Three or more previous episodes of depression

2.56 (1.93 to 3.19)

Age when became aware of depression below the mediand

3.26 (2.39 to 4.14)

Age when became aware of depression above the mediand

1.32 (0.57 to 2.08)

0.9273

0.0567

0.1142

0.0001

26 weeks
Sertraline

1.96 (0.00 to 3.91)

Citalopram

0.70 (–0.22 to 1.63)

Fluoxetine

0.30 (–0.77 to 1.38)
b

0.93 (0.14 to 1.73)

b

0.59 (–0.41 to 1.59)

CIS-R depression score below the median
CIS-R depression score above the median

0.2058

CIS-R anxiety score below the medianc

1.02 (0.31 to 1.74)

CIS-R anxiety score above the medianc

0.38 (–0.85 to 1.60)
–0.85 (–2.83 to 1.12)

Two previous episodes of depression
Three or more previous episodes of depression

0.0043

0.1842

0.96 (0.27 to 1.65)

Age when became aware of depression below the mediand
Age when became aware of depression above the median

0.0045

d

0.98 (0.04 to 1.92)

0.5669

0.61 (–0.31 to 1.52)

39 weeks
Sertraline

1.37 (–0.29 to 3.04)

Citalopram

0.82 (–0.10 to 1.73)

Fluoxetine

0.75 (–0.24 to 1.75)
b

0.30 (–0.46 to 1.05)

b

1.68 (0.73 to 2.63)

CIS-R depression score below the median
CIS-R depression score above the median

0.7993

CIS-R anxiety score below the medianc

0.75 (0.11 to 1.40)

CIS-R anxiety score above the medianc

1.52 (0.25 to 2.80)
–1.19 (–2.96 to 0.57)

Two previous episodes of depression
Three or more previous episodes of depression

0.0887

0.3409

1.18 (0.52 to 1.85)

Age when became aware of depression below the mediand
Age when became aware of depression above the median

0.0809

d

1.33 (0.50 to 2.16)

0.9303

0.66 (–0.30 to 1.62)
continued
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RESULTS

TABLE 12 Subgroup analysis: GAD-7a (continued )

Subgroup

Coefficient (95% CI)

p-value for
interaction

52 weeks
Sertraline

0.81 (–0.52 to 2.15)

Citalopram

0.35 (–0.59 to 1.28)
–0.54 (–1.52 to 0.43)

Fluoxetine
b

–0.21 (–0.97 to 0.55)

b

0.74 (–0.20 to 1.67)

CIS-R depression score below the median
CIS-R depression score above the median
CIS-R anxiety score below the medianc

–0.04 (–0.72 to 0.63)

c

0.96 (–0.19 to 2.10)

CIS-R anxiety score above the median

0.3556

–1.67 (–3.20 to –0.14)

Two previous episodes of depression
Three or more previous episodes of depression

0.2593

0.0278

0.2794

0.41 (–0.25 to 1.07)

Age when became aware of depression below the mediand

–0.04 (–0.90 to 0.82)

Age when became aware of depression above the mediand

0.61 (–0.30 to 1.52)

0.1410

All time points
Sertraline

1.56 (0.38 to 2.73)

Citalopram

1.12 (0.53 to 1.71)

Fluoxetine

0.2203

0.30 (–0.38 to 0.99)
b

0.69 (0.20 to 1.19)

b

CIS-R depression score above the median

1.35 (0.70 to 1.99)

CIS-R anxiety score below the medianc

1.04 (0.58 to 1.50)

CIS-R anxiety score above the medianc

0.98 (0.18 to 1.78)

CIS-R depression score below the median

Two previous episodes of depression

–0.38 (–1.49 to 0.73)

Three or more previous episodes of depression

1.14 (0.69 to 1.58)

Age when became aware of depression below the median

1.31 (0.71 to 1.90)

Age when became aware of depression above the median

0.64 (0.05 to 1.22)

0.3928

0.0086

0.0947

0.0767

a Range 0–21.
b CIS-R depression dichotomised at < 3 vs. ≥ 3.
c CIS-R anxiety dichotomised at < 2 vs. ≥ 2.
d Age when became aware of depression dichotomised at < 32 years vs. ≥ 32 years.
From N Engl J Med, Lewis G, Marston L, Duffy L, Freemantle N, Gilbody S, Hunter R, et al., Maintenance or
discontinuation of antidepressants in primary care, vol. 385, pp. 1275–67.34 Copyright © 2021 Massachusetts Medical
Society. Reprinted with permission.

Post hoc analyses
Of the 134 participants randomised to the discontinuation group who had relapsed by the end of the
trial, 49 (37%, 95% CI 28% to 45%) remained on trial medication, 71 (53%, 95% CI 44% to 62%) had
returned to a known antidepressant and 14 (10%, 95% CI 6% to 17%) were not taking any antidepressant.
Of the 89 participants randomised to the maintenance group who had relapsed, 46 (52%, 95% CI 41% to
62%) remained on trial medication, 32 (36%, 95% CI 26% to 47%) had returned to a known antidepressant
and 11 (12%, 95% CI 6% to 21%) were not taking any antidepressant.
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TABLE 13 Subgroup analysis: Global Rating Question – feel worse

OR (95% CI)

p-value for
interaction

Sertraline

1.07 (0.36 to 3.17)

0.3302

Citalopram

1.43 (0.66 to 3.10)

Subgroup
6 weeks

Fluoxetine

0.62 (0.28 to 1.38)
a

CIS-R depression score below the median

1.21 (0.59 to 2.48)

CIS-R depression score above the mediana

0.87 (0.45 to 1.67)

CIS-R anxiety score below the medianb

1.12 (0.61 to 2.06)

b

0.86 (0.39 to 1.90)

CIS-R anxiety score above the median
Two previous episodes of depression

c

Three or more previous episodes of depression

1.01 (0.62 to 1.64)

Age when became aware of depression below the mediand

1.22 (0.67 to 2.22)

d

0.66 (0.28 to 1.54)

Age when became aware of depression above the median

0.5026

0.6116

c

0.2465

12 weeks
Sertraline

3.88 (1.37 to 10.98)

Citalopram

3.36 (1.80 to 6.27)

Fluoxetine

1.96 (0.97 to 3.97)
a

CIS-R depression score below the median

3.53 (1.97 to 6.33)

CIS-R depression score above the mediana

2.30 (1.27 to 4.19)

CIS-R anxiety score below the medianb

2.65 (1.59 to 4.42)

b

3.54 (1.71 to 7.31)

CIS-R anxiety score above the median

0.4329

Two previous episodes of depression

2.12 (0.43 to 10.52)

Three or more previous episodes of depression

2.93 (1.90 to 4.51)

Age when became aware of depression below the mediand

3.01 (1.71 to 5.28)

d

2.67 (1.43 to 4.98)

Age when became aware of depression above the median

0.3171

0.5232

0.7035

0.7826

26 weeks
Sertraline

1.52 (0.51 to 4.53)

Citalopram

0.90 (0.46 to 1.76)

Fluoxetine

1.00 (0.40 to 2.49)
a

CIS-R depression score below the median

1.53 (0.79 to 2.95)

CIS-R depression score above the mediana

0.62 (0.31 to 1.24)

CIS-R anxiety score below the medianb

1.25 (0.69 to 2.27)

b

0.68 (0.31 to 1.52)

CIS-R anxiety score above the median

0.7241

Two previous episodes of depression

0.36 (0.03 to 4.50)

Three or more previous episodes of depression

1.06 (0.65 to 1.71)

Age when became aware of depression below the mediand

1.15 (0.61 to 2.18)

d

0.84 (0.41 to 1.70)

Age when became aware of depression above the median

0.0641

0.2368

0.4105

0.5130

continued
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RESULTS

TABLE 13 Subgroup analysis: Global Rating Question – feel worse (continued )

OR (95% CI)

p-value for
interaction

Sertraline

1.18 (0.28 to 4.92)

0.8095

Citalopram

1.49 (0.66 to 3.39)

Subgroup
39 weeks

Fluoxetine

0.98 (0.37 to 2.60)
a

1.45 (0.64 to 3.27)

a

CIS-R depression score above the median

1.35 (0.63 to 2.92)

CIS-R anxiety score below the medianb

1.96 (0.94 to 4.07)

b

0.86 (0.34 to 2.16)

CIS-R depression score below the median

CIS-R anxiety score above the median
Two previous episodes of depression

0.46 (0.06 to 3.35)

Three or more previous episodes of depression

1.53 (0.85 to 2.75)

Age when became aware of depression below the mediand

1.56 (0.70 to 3.47)

Age when became aware of depression above the mediand

1.28 (0.58 to 2.80)

0.9045

0.1690

0.2554

0.7327

52 weeks
Sertraline

1.20 (0.29 to 5.02)

Citalopram

1.28 (0.55 to 2.97)

Fluoxetine

0.5980

0.66 (0.24 to 1.82)
a

1.02 (0.44 to 2.36)

a

CIS-R depression score above the median

1.18 (0.55 to 2.56)

CIS-R anxiety score below the medianb

1.04 (0.53 to 2.05)

CIS-R anxiety score above the medianb

1.22 (0.44 to 3.39)

Two previous episodes of depression

0.85 (0.05 to 15.16)

Three or more previous episodes of depression

1.08 (0.60 to 1.93)

CIS-R depression score below the median

Age when became aware of depression below the mediand

1.30 (0.59 to 2.90)

d

0.84 (0.37 to 1.94)

Age when became aware of depression above the median

0.8008

0.7995

0.8727

0.4592

OR, odds ratio.
a CIS-R depression dichotomised at < 3 vs. ≥ 3.
b CIS-R anxiety dichotomised at < 2 vs. ≥ 2.
c Perfect prediction.
d Age when became aware of depression dichotomised at < 32 years vs. ≥ 32 years.
From N Engl J Med, Lewis G, Marston L, Duffy L, Freemantle N, Gilbody S, Hunter R, et al., Maintenance or
discontinuation of antidepressants in primary care, vol. 385, pp. 1275–67.34 Copyright © 2021 Massachusetts Medical
Society. Reprinted with permission.

In total, 59% (141/240) of participants in the discontinuation group were unblinded through either
withdrawal from the trial or emergency code break. The rate of unblinding was much lower in the
maintenance group (29%; 68/236). Participants were asked whether they thought that they were
taking the active drug (antidepressant) or the placebo. Over the course of the trial, 71% (162/228) of
participants in the discontinuation group and 47% (108/232) of participants in the maintenance group
correctly guessed their randomised group at some time before being unblinded.
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We also investigated whether or not withdrawal symptoms differed according to antidepressant class.
At 6 weeks, there was weak evidence (p = 0.07) that the effect of discontinuation (compared with
maintenance) on withdrawal symptoms was smaller among those receiving fluoxetine than sertraline
and citalopram. At 12 weeks, there was stronger evidence that the effect of discontinuation compared
with maintenance on withdrawal symptoms differed by group (p = 0.002). Withdrawal symptoms were
less common in those taking fluoxetine and citalopram than in those taking sertraline. There was no
evidence of an interaction between treatment group and antidepressant class at week 26, 39 or 52.
Withdrawal symptoms in those who discontinued and those who remained on maintenance antidepressant
are shown in Report Supplementary Material 10, according to antidepressant class.
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Chapter 4 Economic evaluation
Introduction
The aim of the economic evaluation was to calculate the mean incremental cost per quality-adjusted
life-year (QALY) gained by discontinuing antidepressant medication and replacing it with placebo,
compared with antidepressant maintenance, from a health-care cost perspective, using trial data
collected over 12 months from participants and primary care electronic medical records. SSRIs are the
most common and recommended antidepressants, and their mean purchase cost is relatively low, around
4p per day. The majority of analyses evaluating the cost-effectiveness of prescribing antidepressants for
depression have conducted head-to-head decision modelling of different antidepressants to determine the
most cost-effective antidepressant to treat current symptoms, rather than considering the question of the
wider cost-effectiveness of their long-term use,20,54,55 with analyses rarely going beyond a 12-month time
horizon. The impact of side effects and withdrawal symptoms following long-term use is rarely given
consideration; therefore, only limited, poor-quality data are available on which decision modelling could
be based to describe long-term use.21 In this chapter, we present the results of a trial-based cost–utility
analysis (CUA) comparing discontinuation with continued antidepressant maintenance in primary care in
England over 12 months, using patient-level data on health-care resource use and a preference-based
measure of health-related quality of life [EuroQol-5 Dimensions, five-level version (EQ-5D-5L)].

Methods
Outcome measures
Primary health-care resource use information was collected from GP electronic records for primary
care contacts and prescriptions, via the form given in Report Supplementary Material 6. This covered
from 6 months preceding baseline to 12 months post randomisation.
The participants completed a modified Client Service Receipt Inventory (CSRI)56 for other health-care and
social care resource use and wider societal impact. The CSRI captured information on community and acute
care health service contacts, mental health community and inpatient service use, social care, employment,
and welfare payments, gathering information that could not be obtained from primary care electronic
medical records. The version of the CSRI used in the trial is given in Report Supplementary Material 5.
The participants completed the EQ-5D-5L57 and SF-12 at baseline and at 12, 26, 39 and 52 weeks.
The EQ-5D-5L is a short, participant-completed, generic health-related quality-of-life questionnaire
comprising five questions or domains, asking about mobility, self-care, usual activities, pain or discomfort,
and anxiety or depression. Each question carries five possible responses, or levels, and these responses
can be used to calculate utility scores.

Resource use and costs
The costs of the four ANTLER trial medications in each group were calculated according to group
allocation and protocol doses, and the prescription information collected from participants’ primary
care electronic medical records. The ANTLER trial medication in the discontinuation group was costed
for citalopram, sertraline and mirtazapine as 1 month at half of the original dose, followed by 1 month
at one-quarter of the original dose, followed by no cost for the remaining 10 months of the trial
(i.e. placebo administered during the trial was priced at zero for this cost–utility analysis). Fluoxetine
was costed as 1 month at half of the original dose followed by no cost for the remaining 11 months
of the trial, unless participants in the discontinuation group reported stopping their trial tablets before
the end of month 2 (or month 1 for those initially on fluoxetine). The ANTLER trial medication in the
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maintenance group was the continuation of their medication at the dose prescribed at recruitment
for the 12 months of the trial or until the date at which participants reported stopping their medication.
The use of other relevant antidepressant medications prescribed in either group at any point during the
trial (citalopram, fluoxetine, mirtazapine, sertraline, amitriptyline, diazepam and zopiclone) was captured
from participants’ electronic medical records and costed according to reported daily doses and other
prescription information. Unit costs for medications were obtained from the British National Formulary58
and were applied using the lowest package cost to the NHS, according to the duration, dose and
frequency of each reported prescription.
The unit costs of health-care contacts were obtained from the Personal Social Services Research Unit
(PSSRU)59 and NHS Reference Costs 2018/1960 (Table 14). Private health-care resource use was costed

TABLE 14 Unit costs applied to resource use collected from patient electronic medical records at GP surgeries, and
collected directly from participants via the modified CSRI questionnaire

Resource category

Unit cost (NHS,
unless stated
otherwise; £)
Assumptions

Source

GP surgery consultation

28.00

9 minutes

PSSRU 2018–1959

GP telephone consultation

15.50

5 minutes

PSSRU 2018–1959

GP home visit

34.72

11.2 minutes (PSSRU 201561)

PSSRU 2018–1959

Practice nurse surgery consultation

12.30

20 minutes

PSSRU 2018–1959

6.17

10 minutes

PSSRU 2018–1959

21.60

35 minutes

PSSRU 2018–1959

4.00

10 minutes

PSSRU 2018–1959

Practice nurse telephone consultation
Practice nurse home visit
Phlebotomist
Cognitive–behavioural therapist

54.50

Band 7

PSSRU 2018–1959

Cognitive–behavioural therapist:
privately funded by the patient

50.35

Mean from trial data

PSSRU 2018–1959

Clinical psychologist

64.68

Band 8a

PSSRU 2018–1959

Exercise or physical activity scheme or
‘Exercise on prescription’: NHS

10.28

Uplifted to 2018–19 prices using
Isaacs et al.62
59
HCHS indices from PSSRU 2018–19

NHS walk-in centres

35.38

Estimated using PSSRU

Ambulance or hospital transport

257.34

NHS Direct or ‘Call 111’
A&E attendance
Hospital admission

13.26

PSSRU 2018–1959
NHS Reference Costs
2018–1960

Uplifted to 2018–19 prices using
Pope et al.63
HCHS indices from PSSRU 2018–1959

155.70

Weighted mean of top two
non-admitted categories

NHS Reference Costs
2018–1960

1909.49

Weighted mean of EL, NEL,
NES and RP costs

NHS Reference Costs
2018–1960

Mental health nurse (or ‘community
psychiatric nurse’)

33.83

Band 5, community-based scientific
and professional staff

PSSRU 2018–1959

Occupational therapist

44.16

Band 8a, community-based scientific
and professional staff

PSSRU 2018–1959

Social worker

44.55

Social worker, adult services

PSSRU 2018–1959

Mean from free-text descriptions
from participants

PSSRU 2018–1959

Other medical professional
(mostly consultant-level NHS)

100.82

Other medical professional:
privately funded by patient

32.67

Mean from trial data

A&E, accident and emergency; EL, elective inpatients; HCHS, Hospital and Community Health Service; NEL, non-elective
inpatients; NES, non-elective short stay; RP, regular day or night admissions.
Group therapy was costed with a mean of four participants per group.
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based on participants’ reported out-of-pocket costs. For the very few participants who reported using
private health care but did not report actual out-of-pocket costs, we assumed the equivalent PSSRU
and NHS reference costs. Productivity was costed using the human capital approach to cost time off
work with mean costs of Office for National Statistics employment categories applied according to the
occupation described in the free text in the CSRI. All costs are in 2018/19 Great British pounds.

Utilities and quality-adjusted life-years
Quality-adjusted life-years were calculated from participants’ responses to the EQ-5D-5L using the
Devlin and Krabbe64 time trade-off (TTO) tariff for the UK for the primary economic analysis. The
van Hout et al.65 mapping algorithm for generating utilities from EQ-5D-5L via the EQ-5D-3L tariff is
currently preferred by NICE and, therefore, was used in a secondary analysis. Participants’ responses
to the SF-12 were used in another secondary analysis to calculate utilities and QALYs using the
Short Form questionnaire-6 Dimensions (SF-6D) utility-scoring tariff66 to further test the robustness
of the results to choice of utility estimation method. Although NICE currently recommends the
van Hout et al.65 mapping tariff for calculating QALYs, there is concern that the mapping algorithm
is not as sensitive to changes in depression as the Devlin and Krabbe tariff;64 therefore, we planned
to use the Devlin and Krabbe tariff as the primary analysis.67
Quality-adjusted life-years were calculated as the area under the curve using the methodology set
out in Hunter et al.68 The costs in the primary analysis were from a health-care and social care cost
perspective. Given that the time horizon for the analysis was 12 months, costs and QALYs were
not discounted.

Economic evaluation analytical methods
Descriptive statistics for the primary analysis, which used multiple imputation for missing utility scores
and CSRI information, are reported for resource use, costs and utilities at each time point. The baseline
age and SF-12 Physical Component Summary score were identified as predictors of missingness for
the imputations.
The mean per-participant differences in 12-month costs and QALYs by treatment group were jointly
estimated via bootstrapped seemingly unrelated regression, with 1000 iterations to account for the
correlation between costs and QALYs,69 adjusting for baseline values and the minimisation variables of
study centre, ANTLER trial medication and binary severity of depressive symptoms at baseline, with
imputed data sets combined according to Rubin’s rules.70 The primary economic analysis was calculated
using the multiple imputation data set and the bootstrapped, seemingly unrelated, regression results,
as set out by Leurent et al.71
We took a probabilistic approach to aid decision-making for resource allocation and calculated the
probability that discontinuing antidepressants to zero dose was cost-effective for a range of thresholds
of cost per QALY gained compared with antidepressant maintenance. The ‘new’ treatment here is
discontinuation and the ‘old’ treatment is maintenance; therefore, the incremental costs and QALYs are
calculated as discontinuation pathway values minus maintenance pathway values. In the protocol paper72
and statistical analysis plan, we proposed to use the placebo as the ‘old’ treatment, as might be usual in
most placebo-controlled trials. However, on reflection, we realised that the ‘new’ intervention in our
participants was to discontinue antidepressants, so we decided to conduct the analysis from this viewpoint.
The incremental cost-effectiveness ratio (ICER) for each analysis was calculated as the mean estimated
difference in costs divided by the mean estimated difference in QALYs. The bootstrapped results
were plotted on cost-effectiveness planes (CEPs) and the proportions of estimates that were above
the cost-effectiveness threshold were plotted on corresponding cost-effectiveness acceptability curves
(CEACs) for a range of thresholds.
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Health economics secondary and sensitivity analyses
We report ICERs, CEACs and CEPs for the following secondary analyses:
l
l
l
l
l

health-care and social care cost perspective using the EQ-5D-5L responses and mapping tariff73
for the calculation of utilities and QALYs
health-care and social care cost perspective using the SF-12 responses and SF-6D tariff for the
calculation of utilities and QALYs66
wider cost perspective, including out-of-pocket and productivity costs and using the EQ-5D-5L
responses and Devlin and Krabbe64 TTO tariff for the calculation of utilities and QALYs
wider cost perspective, including out-of-pocket and productivity costs and using the EQ-5D-5L
responses and mapping tariff65 for the calculation of utilities and QALYs
wider cost perspective, including out-of-pocket and productivity costs and using the SF-12 responses
and SF-6D tariff for the calculation of utilities and QALYs.

A sensitivity analysis was conducted based on the primary economic analysis (health-care and social
care cost perspective and utilities and QALYs calculated using the Devlin and Krabbe64 tariff) for
complete cases only.
A post hoc sensitivity analysis included relapse as a covariate at each follow-up point and for total
costs and QALYs to investigate the relationship between relapse and costs and utilities, given that it
was identified by the study team that this might be a more important factor than the treatment group
itself and could potentially be driving the observed results. This involved creating variables for each
follow-up time point (3, 6, 9 and 12 months), which indicated whether or not participants had relapsed,
as defined by the primary clinical outcome, at any time up to that time point.
We did not prespecify an analysis that would have captured the primary outcome, for example
calculating the mean incremental cost per depression-free day, given that there is no cost-effectiveness
threshold for a condition-specific outcome related to depression. There is also increasing evidence of
the validity and responsiveness of the EQ-5D-5L in depression;74 therefore, a cost-per-QALY analysis
calculated using the EQ-5D-5L is likely to capture this information. If the mean incremental cost per
depression-free day was calculated, discontinuation would be dominated by long-term maintenance
given that discontinuation would cost more and result in fewer depression-free days, reflecting the
same result as the cost-per-QALY analysis.

Health economics results
Costs
Descriptive statistics for resource use are reported in Tables 15–18, including the raw mean (SD) and
adjusted differences by group for the total overall costs using linear regression (see Table 18). Table 15
shows the primary care costs, Table 16 the CSRI costs and Table 17 the antidepressant medications
(including ANTLER medication), with the total cost statistics shown in Table 18. There was a difference
in the overall total baseline costs between the two randomised groups and the impact of this on the
results can be seen by comparing the raw with the adjusted mean differences by randomised group
(see Table 18). The antidepressant medication costs over the 12 months were lower in the discontinuation
group than in the maintenance group (mean per-participant difference of –£6.04, 95% CI –£6.97 to
–£5.11). GP (GP consultation) costs over the 12 months were higher in the discontinuation group
than the maintenance group (mean per-participant difference of £16.62, 95% CI £0.70 to £32.53),
which equates to approximately half of a GP visit. Improving Access to Psychological Therapies costs
over the 12 months were also higher in the discontinuation group than in the maintenance group
(mean per-participant difference of £16.98, 95% CI £1.11 to £32.86), which equates to approximately
15–20 minutes of a therapist’s time. Adjustments were made in each case for baseline values, treatment
group and the three minimisation variables.
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TABLE 15 Mean raw costs of health-care resource use and estimated adjusted differences between the discontinuation
group and the maintenance group: primary care
Treatment group
Maintenance
Time period n

Mean (£) (raw) (SD)

Discontinuation

Discontinuation vs. maintenance

n

Adjusted difference (£) (95% CI)

p value

16.616 (0.701 to 32.532)

0.041a

–1.263 (–5.786 to 3.259)

0.584

0.205 (–0.178 to 0.588)

0.294

–9.948 (–34.360 to 14.464)

0.424

5.899 (–25.392 to 37.189)

0.712

Mean (£) (raw) (SD)

GP cost
Baseline

233

51 (50)

237

49 (54)

6 months

233

53 (55)

237

68 (60)

12 months

233

58 (65)

237

59 (62)

Total

233

111 (101)

237

127 (99)

Baseline

233

6 (13)

237

6 (11)

6 months

233

10 (17)

237

10 (16)

12 months

233

10 (17)

237

9 (16)

Total

233

20 (28)

237

19 (28)

Baseline

233

0.48 (1.67)

237

0.2 (1.15)

6 months

233

0.24 (1.09)

237

0.35 (1.41)

12 months

233

0.33 (1.56)

237

0.35 (1.50)

Total

233

0.57 (2.07)

237

0.71 (2.12)

Practice nurse

Phlebotomist

Other community contacts
Baseline

233

21 (90)

237

22 (77)

6 months

233

28 (108)

237

20 (64)

12 months

233

21 (69)

237

20 (76)

Total

233

49 (165)

237

41 (119)

Total primary care cost
Baseline

233

79 (105)

237

77 (100)

6 months

233

91 (136)

237

98 (93)

12 months

233

90 (115)

237

88 (103)

Total

233

181 (228)

237

187 (164)

a Standard error when CSRI imputed.

A post hoc analysis that aimed to assess whether or not relapse was the driver behind any differences
between the treatment groups presented results by both treatment group and relapse status,
under the NHS and PSS perspective. The results of these analyses are given in Report Supplementary
Material 8 (see Table A8.1 for costs calculated from primary care records at baseline and each time point;
Table A8.2 for corresponding adjusted overall 12-month costs; Table A8.3 for costs calculated from
the patient-completed CSRI; Table A8.4 for corresponding adjusted overall 12-month costs; Table A8.5
for antidepressant medication costs; Table A8.6 for corresponding adjusted overall 12-month costs;
Table A8.7 for raw mean differences in overall costs; and Table A8.8 for corresponding adjusted
mean differences).
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TABLE 16 Health-care resource use: CSRI
Treatment group
Maintenance
Time period

Discontinuation

Mean (£) (raw) (SDa) n

n

Discontinuation vs. maintenance

Mean (£) (raw) (SDa) Adjusted difference (£) (95% CI) p-value

Mental health contacts (CSRI)
Baseline

237

36.65 (335.78)

239

9.88 (48.13)

6 months

211

14.85 (128.90)

193

10.94 (48.57)

12 months

210

9.97 (54.71)

181

18.88 (57.31)

Total

206

23.38 (156.28)

179

30.33 (89.31)

16.984 (1.111 to 32.8558)

0.036

0.963 (–0.233 to 2.160)

0.115

–7.188 (–15.390 to 1.013)

0.086

Other community-based contacts (CSRI)
Baseline

237

3.07 (25.11)

239

0.09 (1.33)

6 months

211

0 (0)

193

0.66 (6.72)

12 months

210

1.38 (18.49)

181

0 (0)

Total

206

1.41 (18.67)

179

0.71 (6.97)

Emergency care (CSRI)
Baseline

237

9.43 (124.77)

239

0.06 (0.86)

6 months

211

2.44 (35.43)

193

0.14 (1.35)

12 months

210

5.58 (56.29)

181

0.20 (2.63)

Total

206

8.19 (66.99)

179

0.35 (2.98)

Total CSRI costs, with missing values imputed (base case)
Baseline

232

50.20 (361.62)

236

10.15 (48.61)

6 months

232

17.11 (8.96)

236

11.09 (3.31)

12 months

232

17.06 (6.31)

236

18.49 (4.04)

Total

232

34.17 (12.25)

236

29.58 (5.95)

8.895 (–19.696 to 37.486)

0.541

9.147 (–11.101 to 29.396)

0.376

Total CSRI costs, complete-case analysis (secondary analysis)
Baseline

237

49.14 (357.84)

239

10.02 (48.32)

6 months

211

17.29 (133.41)

193

11.74 (49.20)

12 months

210

16.93 (95.08)

181

19.08 (57.31)

Total

206

32.97 (186.79)

179

31.39 (89.65)

a Standard error when CSRI is imputed.

TABLE 17 Health-care resource use: antidepressants medication costs, including the ANTLER trial medication
Treatment group

Time period

Maintenance

Discontinuation

Discontinuation vs. maintenance

n

n

Mean (£) (raw) (SD)

Adjusted difference (£) (95% CI) p-value

Mean (£) (raw) (SD)

Antidepressant medications
Baseline

238

5.42 (3.25)

240

5.37 (3.58)

6 months

238

6.56 (2.73)

240

3.24 (2.45)

12 months

238

6.71 (4.07)

240

3.88 (3.16)

Total

238

13.27 (6.12)

240

7.12 (4.89)
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Treatment group
Maintenance
Time period

n

Mean (£) (raw) (SDa)

Discontinuation
Mean (£) (adjusted) (SDa)

n

Mean (£) (raw) (SDa)

Discontinuation vs. maintenance
Mean (£) (adjusted) (SDa)

Adjusted difference (£) (95% CI)

p-value

23.218 (–19.463 to 65.900)

0.285

23.218 (–15.656 to 62.093)

0.242

2.157 (–39.742 to 44.056)

0.920

Total costs, all categories (primary care, CSRI imputed and medications) (base case)
Baseline

232

134.59 (374.49)

236

92.96 (111.17)

6 months

232

114.36 (12.80)

99.18 (9.34)

236

112.77 (6.82)

116.70 (9.68)

12 months

232

114.40 (9.82)

107.08 (8.63)

236

111.09 (7.91)

111.31 (9.21)

Total

232

228.76 (19.55)

204.44 (14.84)

236

223.86 (12.19)

227.65 (15.78)

Total costs, all categories (primary care, CSRI, medications; complete cases) (secondary analysis)
Baseline

232

134.59 (374.49)

6 months

206

101.63 (168.49)

12 months

205

110.55 (143.24)

Total

201

210.93 (265.77)

236

92.96 (111.17)

192

114.06 (108.10)

116.70 (7.41)

107.08 (8.98)

180

107.35 (121.06)

111.31 (8.59)

204.44 (16.19)

178

220.32 (192.91)

227.65 (12.92)

99.18 (10.73)

Total costs (sensitivity analysis), all categories (primary care, CSRI with missing = 0, medications) (secondary analysis)
Baseline

232

134.59 (374.49)

236

92.96 (111.17)

6 months

232

112.98 (187.37)

111.20 (12.27)

236

111.28 (101.91)

113.03 (7.45)

12 months

232

112.67 (146.06)

110.41 (9.50)

236

107.22 (115.99)

109.44 (7.95)

Total

232

223.87 (289.17)

219.86 (18.76)

236

218.08 (181.84)

222.02 (13.18)

a Standard error when CSRI imputed (multiple imputation by chained equations).
Note
Presented for the base case (CSRI costs imputed where missing) and for two sensitivity analyses (complete cases only for CSRI, and with missing CSRI totals imputed as zero).
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The mean total imputed unadjusted health-care and social care costs were £224 [standard error (SE)
£20] per participant in the discontinuation group and £229 (SE £12) per participant in the maintenance
group. Adjusting for baseline differences and other covariates, as specified in Economic evaluation
analytical methods, the mean adjusted values were £228 (SE £16) per participant in the discontinuation
group and £204 (SE £15) per participant in the maintenance group, with a mean adjusted difference of
discontinuation costing £23 more (95% CI –£19 to £66) per patient over 12 months. There was a £41
(95% CI –£222 to £303) adjusted difference in costs owing to productivity loss for the discontinuation
group compared with the maintenance group, with a total cost difference of £0.14 (95% CI –£230 to £230)
when this, along with other private and out-of-pocket costs across the different costing categories, were
added to the total health-care and social care costs.
Breakdowns of costs included in the societal perspective analyses, that is NHS and PSS base-case costs
plus those paid out of pocket by patients and those calculated as a result of productivity losses from
time off work, are given in Report Supplementary Material 8:
l
l
l
l
l

Table
Table
Table
Table
Table

A8.9 – primary and community care costs, including costs paid out of pocket by patients
A8.10 – CSRI costs, including costs paid out of pocket by patients
A8.11 – numbers of days off work
A8.12 – costs due to productivity losses
A8.13 – total costs, including costs paid out of pocket by patients and productivity losses.

The numbers of participants reporting any psychotherapy use in the 6 months preceding baseline and
in the first and second halves of the 12-month follow-up are as follows.
In the 6-month period preceding baseline:
l
l

24 out of 237 (10.1%) participants in the maintenance group reported some use of psychotherapy
18 out of 239 (7.5%) participants in the discontinuation group reported some use of psychotherapy.

In the period from baseline to 6 months:
l
l

10 out of 211 (4.7%) participants in the maintenance group reported some use of psychotherapy
16 out of 193 (8.3%) participants in the discontinuation group reported some use of psychotherapy.

In the period from 6 to 12 months post randomisation:
l
l

15 out of 210 (7.1%) participants in the maintenance group reported some use of psychotherapy
30 out of 181 (16.6%) participants in the discontinuation group reported some use of psychotherapy.

Utility scores and quality-adjusted life-years
Table 19 shows the complete-case raw utility scores at each time point and the QALYs calculated
as the area under the curve, as well as the adjusted differences according to treatment group.
The p-values indicate whether or not the difference in the value in that row (e.g. 3-month utility)
is statistically significantly different between the two treatment groups, using linear regression.
Table A8.14 in Report Supplementary Material 8 shows the complete-case raw and adjusted utility
scores, and the adjusted differences according to both treatment group and relapse status. Table A8.15
in Report Supplementary Material 8 shows the mean adjusted differences in QALYs calculated over the
12-month period, and the mean adjusted difference in utility score at 3 months. These are given by
both treatment group and relapse status in a post hoc analysis designed to explore whether or not
relapse was driving the differences observed between the treatment groups.

46
NIHR Journals Library www.journalslibrary.nihr.ac.uk

Health Technology Assessment 2021 Vol. 25 No. 69

DOI: 10.3310/hta25690

TABLE 19 Mean raw utilities at baseline and all follow-up points and mean 12-month QALYs, and estimated adjusted
differences between the discontinuation group and the maintenance group
Treatment group

Time point

Maintenance (0)

Discontinuation (1)

Discontinuation vs. maintenance

n

Mean (raw) (SD)

n

Mean (raw) (SD)

Adjusted difference (95% CI)

p-value

EQ-5D-5L TTO: base case
Baseline

237

0.868 (0.151)

240

0.889 (0.114)

3 months

228

0.872 (0.146)

215

0.849 (0.145)

–0.037 (–0.059 to –0.015)

0.001a

6 months

210

0.875 (0.142)

191

0.870 (0.145)

–0.014 (–0.038 to 0.011)

0.268

9 months

212

0.872 (0.148)

183

0.882 (0.122)

–0.001 (–0.023 to 0.022)

0.953

12 months

210

0.879 (0.144)

181

0.871 (0.151)

–0.021 (–0.045 to 0.003)

0.090

QALYs

205

0.876 (0.119)

173

0.869 (0.115)

–0.019 (–0.035 to –0.003)

0.020a

EQ-5D-5L mapping: secondary analysis
Baseline

237

0.804 (0.186)

240

0.828 (0.146)

3 months

228

0.810 (0.178)

215

0.782 (0.183)

–0.044 (–0.072 to –0.017)

0.002a

6 months

210

0.815 (0.176)

191

0.808 (0.181)

–0.019 (–0.049 to 0.011)

0.218

9 months

212

0.809 (0.181)

183

0.824 (0.146)

0.003 (–0.024 to 0.031)

0.828

12 months

210

0.815 (0.181)

181

0.810 (0.183)

–0.019 (–0.049 to 0.011)

0.214

QALYs

205

0.814 (0.151)

173

0.806 (0.139)

–0.022 (–0.042 to –0.002)

0.028a

SF-12: secondary analysis
Baseline

237

0.754 (0.124)

239

0.774 (0.125)

3 months

227

0.745 (0.132)

216

0.712 (0.128)

–0.045 (–0.065 to –0.024)

< 0.001a

6 months

210

0.754 (0.131)

192

0.738 (0.134)

–0.025 (–0.049 to –0.001)

0.040a

9 months

212

0.764 (0.134)

183

0.759 (0.132)

–0.012 (–0.034 to 0.010)

0.287

12 months

210

0.766 (0.136)

181

0.749 (0.135)

–0.025 (–0.051 to 0.001)

0.055

QALYs

204

0.759 (0.103)

174

0.743 (0.100)

–0.027 (–0.043 to –0.011)

0.001a

a p < 0.05.

Figure 6 shows the raw, unadjusted complete-case mean utility scores at each time point by treatment
group for each of the three methods: EQ-5D-5L TTO (primary economic analysis), EQ-5D-5L mapping
and SF-12/SF-6D. The dashed lines are the discontinuation group and the continuous lines are the
maintenance group. The highest values are for EQ-5D-5L TTO (primary analysis) and the lowest values
are for SF-12/SF-6D.

Cost–utility analysis
The overall result of the cost–utility analysis is summarised as the ICER, which is the mean incremental
cost per QALY gained of discontinuing antidepressant medication compared with maintenance
antidepressant medication. In the primary economic analysis, with utilities and CSRI costs multiply
imputed, discontinuation was dominated by maintenance in that the former cost more (£2.71, 95% CI
–£36.10 to £37.07) and resulted in fewer QALYs (–0.019, 95% CI –0.035 to –0.003) than maintenance,
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FIGURE 6 Raw, unadjusted complete-case mean utility scores at each time point by treatment group for each of the
three methods. Adapted with permission from Clarke et al.75 This is an Open Access article distributed under the terms
of the Creative Commons Attribution Non-Commercial License (https://creativecommons.org/licenses/by-nc/4.0/), which
permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are
credited. The figure includes minor additions and formatting changes to the original figure.

although the 95% CI crosses zero in the costs. This means that the bootstrapped differences in costs
and QALYs lie predominantly in the north-west quadrant of the CEP (Figure 7), characterised by
the ‘new’ intervention under assessment, in this case discontinuation of antidepressants, incurring
higher costs and providing fewer QALYs than the ‘old’ treatment, which in this case is maintenance of
antidepressants. ICERs for the primary and secondary analyses are given in Tables 20 (primary analysis
using health-care and social care perspective) and 21 (wider societal perspective).
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Incremental cost (£)
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40
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−20
−40
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−80
−100
–0.04

–0.02

0.00

0.02

0.04

Incremental QALYs
FIGURE 7 Cost-effectiveness plane using multiple imputation for utilities and CSRI costs, showing 1000 bootstrapped
results from the seemingly unrelated regression of costs (NHS and PSS perspective) and QALYs (EQ-5D-5L TTO).
Dark blue point is the mean costs vs. mean QALYs.

48
NIHR Journals Library www.journalslibrary.nihr.ac.uk

Health Technology Assessment 2021 Vol. 25 No. 69

DOI: 10.3310/hta25690

TABLE 20 Summary of the bootstrapped incremental costs and QALYs, and the ICERs, using the health-care and social
care cost perspective
Quality-of-life
instrument and
value set

Difference (95% CI)
Costs (£)

QALYs

ICER

Using MICE for missing utilities and CSRI costs
EQ-5D-5L TTO

2.71 (–36.10 to 37.07)

–0.010 (–0.024 to 0.004)

Maintenance dominates discontinuation

EQ-5D-5L mapping

4.19 (–31.42 to 36.40)

–0.012 (–0.028 to 0.004)

Maintenance dominates discontinuation

SF-12/SF-6D

2.16 (–36.58 to 36.41)

–0.020 (–0.033 to –0.008)

Maintenance dominates discontinuation

26.29 (–3.32 to 57.29)

–0.019 (–0.032 to –0.005)

Maintenance dominates discontinuation

EQ-5D-5L mapping 26.22 (–3.61 to 57.29)

–0.022 (–0.038 to –0.006)

Maintenance dominates discontinuation

SF-12/SF-6D

–0.026 (–0.039 to –0.013)

Maintenance dominates discontinuation

Using complete-case analysis only
EQ-5D-5L TTO

23.93 (–6.66 to 56.67)

MICE, multiple imputation by chained equations.

TABLE 21 Overall incremental costs and QALYs using the wider societal perspective
Quality-of-life
instrument and
value set

Difference (95% CI)
Costs (£)

QALYs

ICER

Using MICE for missing utilities and CSRI costs
EQ-5D-5L TTO

22.30 (–179.25 to 218.76) –0.011 (–0.024 to 0.003)

Maintenance dominates discontinuation

EQ-5D-5L mapping

21.46 (–168.86 to 210.15) –0.012 (–0.029 to 0.003)

Maintenance dominates discontinuation

SF-12/SF-6D

21.42 (–179.47 to 216.89) –0.020 (–0.033 to –0.008)

Maintenance dominates discontinuation

Using complete-case analysis only
105.99 (–128.37 to 331.22) –0.019 (–0.032 to –0.006)

Maintenance dominates discontinuation

EQ-5D-5L mapping 106.02 (–128.38 to 331.39) –0.022 (–0.039 to –0.006)

Maintenance dominates discontinuation

101.48 (–142.45 to 341.27) –0.026 (–0.040 to –0.013)

Maintenance dominates discontinuation

EQ-5D-5L TTO

SF-12/SF-6D

MICE, multiple imputation by chained equations.

The information from the CEP was translated onto the CEAC (Figure 8), which shows the likelihood of
discontinuation being cost-effective at a range of values of the cost-effectiveness threshold. Figure 8
shows values up to £10,000 per QALY and that at the standard QALY threshold values of £20,000
and £30,000 per QALY gained there was a 12.9% and 12.4% probability that discontinuation was
cost-effective compared with maintenance, respectively. The CEAC lies below the 50% region for all
thresholds, in agreement with the conclusion that discontinuation is dominated by maintenance.

Secondary and sensitivity analyses
The results remained the same for all secondary analyses, including when productivity and out-ofpocket costs were included; discontinuation consistently results in higher cost and lower QALY gain
than maintenance. In addition, when the SF-6D algorithm is used to calculate QALYs from SF-12
responses, the 95% CI for QALYs does not cross zero, which suggests that the QALY gain in the
discontinuation group is significantly lower when evaluated in this way (see Table 21).
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FIGURE 8 Cost-effectiveness acceptability curve generated from the CEP in Figure 7 showing the likelihood of the
discontinuation group being sufficiently cost-effective compared with the maintenance group, at a range of values for
the cost-effectiveness threshold from zero to £10,000 per QALY.

When relapse was included in the bootstrapped regression analyses, the difference in utilities at
3 months was significant for both relapse (–0.050, 95% CI –0.074 to –0.026) and treatment group
(–0.030, 95% CI –0.051 to –0.008). With the difference in QALYs over 12 months, there was a
significant difference for relapse (–0.042, 95% CI –0.058 to –0.026) but not for treatment group
(–0.008, 95% CI –0.025 to 0.008).
Relapse also had a significant impact on the cost of GP appointments (relapse cost an additional £34,
95% CI £18 to £51) and treatment group was no longer significant; this also followed through into a
significant difference in total primary care cost between those who relapsed (more expensive by £50,
95% CI £15 to £85, over the year) and those who did not relapse. The difference in antidepressant
medication cost was not explained by relapse status and only by treatment group. The total cost
(primary care contacts, medications and CSRI-collected costs) was significantly different according
to relapse status, with those who relapsed costing £67 (95% CI £23 to £111) more overall over the
year than those who did not relapse. CEPs and CEACs for the primary and secondary analyses are
presented in Report Supplementary Material 8.
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Chapter 5 Discussion and conclusions
Summary of findings
Our large pragmatic trial of the effectiveness of maintenance antidepressants in primary care found
that the rate of relapse was twice as high in those who received placebo as in those who continued to
take antidepressant medication during 12 months of follow-up (hazard ratio 2.04, 95% CI 1.55 to 2.68).
Most relapses occurred 12–26 weeks after randomisation and 4–18 weeks after medication was tapered.
Our analyses of secondary outcomes found strong evidence that depressive and anxiety symptoms at
12 weeks were higher in those receiving the placebo than in those receiving antidepressant medication, and
the size of this difference was likely to be clinically meaningful.76 Weaker evidence of a smaller difference
in depressive and anxiety symptoms remained at 6 months, but attenuated thereafter. People in the
discontinuation group were more likely than those in the maintenance group to self-report worsening of
mood and had lower mental health-related quality of life at 12 weeks, although these differences were
not evident at any other time point. At 12 weeks, 44% of those who discontinued their antidepressants
reported feeling worse, compared with 21% of those who remained on their medication. Such global
changes in mental health are used to calculate minimal clinically important differences and are regarded
as patient-centred indicators of clinically meaningful change.77 We also found strong evidence that patients
who discontinued antidepressants stopped their trial medication sooner than those who remained on
maintenance treatment (HR 2.26, 95% CI 1.67 to 3.07). By the end of the trial, 39% (95% CI 32% to 45%)
of participants in the discontinuation group had returned to an active antidepressant prescribed by their
clinician, which may explain why treatment effects attenuated after the 12-week follow-up.
People who discontinued their antidepressant experienced more withdrawal symptoms than those
who remained on maintenance treatment at every time point except 52 weeks, by which time the
difference had attenuated substantially (and many people in the discontinuation group had returned
to taking an antidepressant). The difference in withdrawal symptoms between the groups was largest
at 12 weeks and reduced as follow-up progressed. There was no evidence of a difference in physical
symptoms that could be attributed to antidepressant side effects (in contrast to withdrawal effects)
until 39 and 52 weeks after randomisation, when those receiving an antidepressant reported slightly
more physical symptoms than those receiving placebo. It is possible that any difference in side effects
was masked by the increase in depressive and/or withdrawal symptoms in the discontinuation group.

Summary of economic evaluation findings
The cost–utility analysis suggests that there is a low probability that discontinuing antidepressant
medications with replacement by placebo is cost-effective compared with continued maintenance of
antidepressant treatment in this population. Participants randomised to the discontinuation group
experienced significantly fewer QALYs over 12 months than those in the maintenance group, with this
difference primarily driven by an increased rate of relapse. Participants who were randomised to the
discontinuation group also had higher GP consultation costs and Improving Access to Psychological
Therapies costs. The difference in GP costs appeared to be driven by a shorter time to relapse in the
discontinuation group, potentially because participants arranged to see their GP following relapse to
review their medication, with 53% (95% CI 44% to 62%) of those who relapsed in the discontinuation
group having returned to a known antidepressant before the end of the trial.
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A limitation of the analysis is that the time horizon is the same as the follow-up period for the trial
(i.e. only 12 months). It is possible that there are longer-term impacts on costs and QALYs, such as
medication side effects, feelings of stability derived from maintenance medication or feelings of liberation
derived from having become ‘medication free’, that are not captured by this analysis. However, decision
analytic models of depression rarely go beyond 12 months, and we are not aware of any other studies
with longer time horizons on which a decision model with a longer time horizon could be based; therefore,
any modelling would have required many untested assumptions. In addition, given the relatively large
difference in QALYs between tapering and maintenance compared with the relatively small difference in
costs, it seems unlikely that discontinuation could potentially be cost-effective over the long term.
Missing values also represent a limitation to the analysis; this analysis used multiple imputation, which
carries the assumption that values are missing at random, but we cannot know whether or not this is
correct. A further limitation of the analysis is that the effectiveness measures used were generic healthrelated quality-of-life measures and, although there is no evidence to suggest that other quality-of-life
measures might perform better in this context, it is still possible that information regarding other factors
that are important to participants was not captured. Finally, we compared maintenance antidepressants
with the replacement of antidepressants with a placebo over a tapering period, although the use of
placebo after discontinuation is not an indicated treatment. We chose to include a placebo to ensure
that we were studying the pharmacological effects of the antidepressant drug, which is essential to
inform policy. However, it is likely that the difference between maintenance and discontinuation without
a placebo would be larger.
At a £20,000 to £30,000 threshold for a QALY gain (i.e. the preferred NICE threshold78) there would
need to be a cost saving of £200–600 per person for tapering over the lifetime horizon following the
first 12 months to balance the QALYs lost during the first 12-month period by discontinuing the medication;
it is not clear where in the longer-term patient pathway this could potentially occur. This highlights the need
for further research into the longer-term implications of discontinuing antidepressant use compared
with continuing with long-term maintenance for the prevention of relapse, in terms of both longer-term
costs and longer-term benefits to patients.
Overall, there was no substantial cost to the health-care system of discontinuing antidepressants;
there were costs only to patients in terms of their well-being. Although the evidence from our analysis
would not support recommendations at a national level to discontinue antidepressants based on
cost-effectiveness, there is the opportunity to provide participants with the information that they
require to make a more informed choice about their continued antidepressant prescription. There
was a difference in utility scores at 3 months, although this difference had disappeared by 12 months,
meaning that any detriment due to relapse or tapering the original medication, although significant,
was, on average, short-lived. Some relapses, however, can be potentially severe and disabling, and our
analysis offers no prediction of the impact on any particular person. Patients who wish to discontinue
their antidepressant, and are willing to accept the risk of a shorter time to relapse, have the possible future
benefit of eventually being medication free. The key costs would be mainly to themselves in terms of an
increased likelihood of a relapse that could be potentially severe, for a short-term reduction in healthrelated quality of life, plus health service costs of an additional GP appointment to manage a potential
relapse and other treatment options, such as cognitive–behavioural therapy. In societal terms, we also
did not find a significant impact on productivity, partly because of the very wide CI around the result.

Strength and limitations
To our knowledge, the ANTLER trial is the largest individual randomised trial of antidepressant
maintenance treatment that is not funded by the pharmaceutical industry. Clinical trials are often
criticised for using narrow inclusion criteria, which can reduce external validity.79 Our design ensured
that we recruited people currently receiving long-term maintenance antidepressants in primary care.
Participants had been receiving antidepressant medication for ≥ 9 months (the majority for > 3 years),

52
NIHR Journals Library www.journalslibrary.nihr.ac.uk

DOI: 10.3310/hta25690

Health Technology Assessment 2021 Vol. 25 No. 69

which, to the best of our knowledge, was a longer treatment period than any previous trial. Our results
are, therefore, more readily generalisable than the results of previous trials to the population currently
receiving long-term maintenance antidepressants in primary care. We used the four most commonly
prescribed antidepressants in primary care. Given that the vast majority of antidepressant prescriptions
are for long-term treatment, including maintenance, we think that our results will apply to most people
receiving maintenance treatment. We investigated three SSRIs, which have a similar pharmacological
profile and act via similar mechanisms. Our results should, therefore, be generalisable to other SSRIs
when used in this population. Although there are similarities in the mechanism of action of all commonly
used antidepressants, it is more difficult to generalise our findings to other classes of antidepressant. We
were unable to investigate whether or not treatment effects differed for mirtazapine because of the small
number of participants receiving this antidepressant. We investigated the usual doses of antidepressants
used in the UK. Our results should generalise to higher doses, given that there is no evidence of added
efficacy,22 but it is difficult to generalise our findings to maintenance treatment at lower doses.
Attrition is a limitation of most randomised controlled trials (RCTs), and more participants in the
discontinuation group than in the maintenance group dropped out. However, attrition was modest
and results were unaltered after we adjusted for variables associated with missing data. Participants
in the discontinuation group correctly guessed which group they were in more often than those in
the maintenance group. This is consistent with prior studies suggesting that patients can distinguish
placebo from active treatment. In principle, this could bias the outcome, but it could also be a consequence
of relapse or withdrawal symptoms resulting from allocation to discontinuation (and on the causal pathway
from exposure to outcome).
Although our design was embedded in clinical practice, it introduces some potential limitations. We had
to ask retrospectively about past history of illness and treatment. In particular, we do not have detailed
information of the original clinical decision for prescribing the antidepressant or any diagnostic information
at that time. Participants who had more recently become well may have been more vulnerable to relapse,
although this is unlikely to have biased the treatment effect owing to randomisation. Although our sample
is likely to be more representative than prior trials, only a small proportion of those potentially eligible
participated, which is common in RCTs. We also recruited people who had experienced at least two
prior depressive episodes, so our findings do not necessarily apply to those receiving treatment for their
first depressive episode. Participants were also mostly white, married and employed, and were recruited
predominantly from moderately sized general practices in urban areas. Those who participated were
older than those invited who did not participate. This limits generalisability but is still an improvement
on existing literature and provides more realistic estimates of what might happen if someone on long-term
maintenance treatment stops their antidepressant, at least for the first 12 months after discontinuation.
A more important limitation is the ability to generalise to other health systems, although there are striking
similarities in how antidepressants are used in wealthy countries.80
In our trial, we used a novel assessment (the rCIS-R) to measure the reappearance of depressive symptoms.
The results of our test–retest reliability study nested within the ANTLER trial provide strong evidence
that the rCIS-R is a reliable measure of assessing reappearance of depressive symptoms. There was
excellent agreement for definitions of relapse, the individual symptoms that were assessed and the sum
of the symptoms scores. The main advantage of the rCIS-R is that, to our knowledge, it is the only fully
structured interview assessing time to relapse. The pragmatic advantages that deserve considerations
are time required for completion, simplicity of scoring and absence of any special training requirements.

Implications for health care
Our findings have several implications for the management of depression in primary care. Our evidence
that discontinuing long-term maintenance antidepressants increases the risk of a clinically significant
relapse in the following 12 months suggests that, for many patients, long-term treatment is appropriate.
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However, the severity of relapse varies. Although 56% of people who discontinued their treatment
experienced a relapse, only around half of them (53%, 95% CI 44% to 62%) chose to return to an
antidepressant prescribed by their clinician. It is possible that some relapses, or possible withdrawal
symptoms, were not severe enough for the individual to decide that they needed to return to their
medication. If six (95% CI 3 to 19) people stopped their medication, we estimated that one would
experience a relapse who may not have experienced a relapse if they had remained on maintenance
treatment. Our results illustrate that remaining on maintenance antidepressants does not guarantee
well-being and is offset by any adverse events and the reluctance of many people to stay on medication
for many years. If people who want to discontinue their antidepressants are regularly monitored in
primary care during the first 6 months, relapse prevention may be possible with alternative treatments,
such as psychological therapies. For example, there is good evidence that mindfulness-based cognitive
therapy (with support to taper or discontinue antidepressants) is as effective as maintenance
antidepressants at preventing relapse.53
Current best practice is to engage with patients’ priorities and collaborate in coming to a decision
about medication. For the individual patient, it is possible to know only about the average likelihood
of relapse and that the severity of potential relapses will be unpredictable. Our findings will give
patients and physicians an estimate of the likely benefits and harms of stopping long-term maintenance
antidepressants to inform shared decision-making in primary care.

Recommendation for research
The ANTLER trial identified the following research needs:
l

l
l

l

Further research into the longer-term implications of tapering antidepressant use compared with
continuing with long-term maintenance for the prevention of relapse, in terms of both longer-term
costs and longer-term benefits to patients.
In addition to having longer follow-up duration, it would be beneficial if future studies were larger
so that differences according to antidepressant type could be identified.
Further research into distinguishing between withdrawal symptoms and depressive symptoms in the
first few weeks of tapering antidepressant medication. This could involve experimental designs, new
measurement instruments or factor analyses.
The rCIS-R was designed for research purposes, although it may also have application in clinical
practice as a simple way of assessing relapse in depression. This could be investigated in future studies.
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