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Commentary

Lessons from studies of medication reduction in 
psychosis: giving participants accurate information 

about risk in psychiatric research trials

David Foreman, MB MSc

Introduction

All research must be conducted within a regulatory frame-
work. Research ethics committees (RECs) are regulatory gate-
keepers that seek to ensure that research is conducted accord-
ing to agreed-upon, accepted ethical standards. The idea of 
voluntary RECs was considered in the United Kingdom as 
early as 1968. An institutionalized system was developed in 
the 1990s after a scandal about babies’ organs being stored 
without parental consent.1,2 Academic focus has remained on 
value management, power differentials, and governance, 
while current guidance pays close attention to information 
provision and consent.3–5 The original Nuremberg declaration 
was to prevent recurrence of the harmful research practised 
by the Nazis. Still, concerns regarding its effectiveness led to 
the subsequent Helsinki declaration, which prioritized in-
formed consent and assessment by consensus, and provided 
the international basis for regulation across jurisdictions.6 In 
general, RECs are considered to perform well, if not per-
fectly, and they do prioritize protecting patients from harm.7 
However, the explicit specification of consent but not harm 
has led to a substantial imbalance in procedural advice. For 
example, the current UK guidance mentions “consent” 
159  times; “risk” 20 times, 15 instances of which referred to 
risk to participants; and “harm” 7 times.5 This imbalance sug-
gests 2 potential risks given that procedure structures infor-
mation to ensure transparency.

First, researchers will be much more expert in the risk–benefit 
balance of their projects than the REC, but will also be at risk of 
incorrect maximization through (unconscious) self-serving bias, 
given that “in scenarios characterized by uncertainty, human 
behaviour is affected by mental strategies which aim to protect 
or enhance individuals’ self-perceptions.”8 Their skill and know-
ledge differential may prevent RECs from being able to identify 
such bias when present.9 This may be exaggerated for psych i-
atric research, as this makes up only a small proportion of the 
research submitted to most RECs. For example, in the UK, men-
tal health research is around 6% of total health research by 
mone tary value.10

Second, if undetected, these biases could be included in the 
patient information sheet despite REC review. If a study is 
approved, this document determines the information given 
to patients when they decide to give consent. Inaccurate in-
formation about risk could lead patients to make decisions 
that are not in their best interests.

The current interest in trials of medication reduction for 
psychosis provides an excellent opportunity to investigate 
this issue. The motivation for such trials arises from patients 
frequently experiencing negative changes in their quality of 
life following medication that persist despite their psychosis 
having remitted, while the risk of future relapse is not cer-
tain.11 The previous literature in this area is unclear. In a 
study involving patients with recent-onset psychosis, Gitlin 
and colleagues12 found that, although nearly all patients 
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All research needs ethical regulation, which is institutionalized in research ethics committees. The patient information sheet, approved by 
a research ethics committee, sets out what patients need to know to make an informed choice about research participation. However, 
guidance from research ethics committees is much less explicit about risk communication. In this commentary, the balance of risk in the 
patient information sheets from protocols of 2 randomized controlled trials (RCTs) of medication reduction in psychosis was compared 
with numbers needed to treat and harm from the literature. The patient information sheet omitted risk of excess death and incomplete 
 recovery following relapse, and overestimated the anticipated benefits. All of these risks were demonstrated in the published results of 
1 of the 2 RCTs. Quantifying and tabulating risk might improve patient information sheets.
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 relapsed within 2 years, only 13% required readmission to 
hospital. In a 10-year follow-up study involving patients with 
first-episode psychosis, 20%–30% were in remission without 
antipsychotic medication at the time follow-up, with more 
than four-fifths of those having been in remission at the 
5-year follow-up time point.13 However, the last century has 
seen an improvement in remission rates overall, consistent 
with public health benefit from antipsychotic medications.14 
Both psychosis and the drugs used to manage it have associ-
ated risks of harm, so balancing these risks is essential to eth-
ical trial design. Schizophrenia is associated with 15–20 years 
foreshortened life expectancy, and while antipsychotic medi-
cations are protective overall, this protection may not apply 
to first-generation antipsychotics.15 Quality of life is central to 
patients, but does not necessarily correlate with symptoms in 
psychosis that antipsychotics target.16 The combination of re-
luctance to take medications and the adverse effects of those 
medications may reduce quality of life.17 Even under uncer-
tainty, the information provided to patients via the patient 
 information sheet must still be as transparent as possible. 

To ensure the procedures represented current practice, I 
identified 3 recent RCTs of medication reduction in psycho-
sis, namely the Research into Antipsychotic Discontinuation 
and Reduction (RADAR) trial in the UK,18 the Handling Anti-
psychotic Medication Long-term Evaluation of Targeted 
Treatment (HAMLETT) trial in Holland,19 and the “reduce” 
trial in Australia.20 These trials would have been approved by 
their RECs under current guidance and would each have a 
current patient information sheet available. The trials are 
similar, although not identical, in their samples and interven-
tion. The RADAR trial has now been published.21 

Effective REC oversight would have 2 indicators. First, the 
studies’ patient information sheets would be mostly similar, 
with study design differences accounting for any divergence. 
Second, the patient information sheets would provide infor-
mation about the balance of benefit and harm, reflecting 
available literature, and would enable patients to make an 
 informed decision, unbiased by investigator preference.

Determining risk

I approached authors of all 3 studies for copies of their patient 
information sheets, and obtained those for RADAR and 
HAMLETT, but the authors of the “reduce” trial did not re-
spond. The single comparison available still allowed consider-
ation of the first indicator, as including 2 jurisdictions still al-
lowed for disaggregation of investigator and regulatory effects.

The ordinary process of grant composition does not re-
quire a full systematic review, and REC submissions cur-
rently present a heavy administrative burden.4 I identified 
published studies detailing benefits and harms of medica-
tion reduction from the trials’ published reference lists, sup-
plemented by citation and topic searches, with likely com-
pleteness reviewed by an expert in the field, following 
procedures currently used in grant and REC application pro-
cesses. Studies published after the date of regulatory ap-
proval were included, as patient information sheets should 
be updated if the risk is substantially altered.

Where quantifications of benefit or harm were available, I 
converted them to a common metric, namely numbers needed 
to treat (NNT) or harm (NNH), which estimate the number of 
patients treated before 1 additional patient either benefits 
(NNT) or is harmed (NNH) by the intervention. Formally, 
they are defined as the reciprocal of the difference between 
the experimental event rate and the control event rate. They 
can be calculated from continuous, binomial, or survival 
data.22,23 A systematic review found that differences in natural 
frequencies were less likely to lead to overestimation than rel-
ative risks, possibly when combined with percentages.24,25 The 
accuracy of NNT and NNH increases with preva lence; select-
ing subpopulations with particular characteristics could in-
crease the NNT or NNH and can be personalized by referring 
to symptoms that increase subpopulation prevalence, making 
them potentially applicable as individual patient estimates.26

I tabulated and compared the benefits and harms from each 
patient information sheet. If the harm or benefit was quanti-
fied, it was included in the tabulation. I also recorded the 
steps each study took to protect or mitigate the known risks of 
medication reduction, and whether patients were alerted to 
the possibility of the information updating. Where a risk was 
mentioned, but explicit quantification was not included, I 
rated risk severity (rare, unlikely, possible, likely, certain) 
with a colleague experienced in research in psychosis.

I compared the estimates of benefits and harms from the 
patient information sheet with the NNTs and NNHs calcu-
lated from the literature. These were necessarily average 
NNTs as individual-level adjustments were not possible.26 As 
trials proceed on the basis of equipoise, a risk or benefit 
 anchor point of 50% was set at the boundary of probable and 
likely risk or benefit. Benefits, where mentioned but not 
quantified, were considered at least likely as it would seem 
unfair to enrol patients when benefits were less than chance 
assignation between case and control groups might provide, 
so equipoise was treated as a floor for benefit. Medication re-
duction was treated as a benefit because patients were will-
ing to risk medication reduction by enrolling.

I compared predictions of risk from the literature with 
the adverse effects reported in RADAR to assess their pre-
dictive validity.

Analysis of patient information sheets

Table 1 shows that HAMLETT and RADAR were similar in 
terms of anticipated benefits. In HAMLETT, the anticipated 
difference in risk of relapse between the 2 arms of the trial 
was 37%, below the 50% threshold for being a likely outcome. 
Therefore, the risk for an increase in relapse was rated as pos-
sible rather than likely range, agreeing with RADAR. How-
ever, the quantification of the risk of relapse in HAMLETT 
appeared to be associated with a more detailed protection 
plan for early detection than RADAR. The HAMLETT pa-
tient information sheet did not mention mitigation sepa-
rately from protection, but no constraints were placed on the 
practitioner if alerted. Even so, the 2 studies were similar, 
with HAMLETT documenting its mitigation strategy im-
plicit ly. Both studies’ patient information sheets can thus be 
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summarized as presenting likely benefits balanced against 
possible harms. However, in quantifying the risk of relapse, 
the HAMLETT patient information sheet was more cautious 
than RADAR, reflected in its higher level of protection. The 
RADAR protocol suggested an increase of up to 10% in risk 
of relapse (defined as hospitalization), which was con-
sidered as an acceptable cost for the predicted benefits; this 
was slightly less than the 11% difference in hospitalization 
found in their reference.18 This degree of risk was less than 

that accepted by HAMLETT, which justified their judgment by 
referring to uncertainty in the research.19 Therefore, RADAR 
anticipated lower risk of relapse than HAMLETT.

Risk–benefit quantification

Table 2 shows the risks and benefits described in the litera-
ture. Neither study elected to include additional psycho-
logical treatments to substitute for medication withdrawal. A 
national cohort study comparing depot and oral medications 
(which have a higher risk of discontinuation) over 2 years 
found that the adjusted hazard ratio for discontinuation of 
depot versus oral medication was 0.41 (95% confidence inter-
val [CI] 0.27–0.61), while the adjusted hazard ratio for hospi-
talization was 0.36 (95% CI 0.17–0.75).33 The latter is very sim-
ilar to the hazard ratio for relapse (0.44) reported in a study 
of maintenance versus guided withdrawal,27 and their sur-
veillance window was 7 years, enabling a 2-year average sur-
veillance time. Therefore, studies reporting discontinuation 
rates and consequences under ordinary psychiatric care are 
likely to be good estimators of risk and benefit for RADAR 
and HAMLETT.

Benefits

The potential benefit of medication reduction could be esti-
mated from 2 publications of the index trial of gradual dis-
continuation.27,28 After 2 years of the RCT, the chance of suc-
cessful discontinuation was 20%. In the 7-year follow-up 
period,28 the major and unexpected benefit was associated 
with group assignation rather than any measured treatment 
aspect, other than the medication reduction itself. However, 
the follow-up study was not a continuation of the previous 

Table 1: Risks and benefits from patient information sheets

Risk or benefit

Study

HAMLETT RADAR

Medication reduction Likely (> 50%) Likely (> 50%)

Fewer adverse events Likely (> 50%) Likely (> 50%)

Better life quality Likely (> 50%) Likely (> 50%)

Relapse risk 64% risk v. 27% control Possible (< 50%)

Blood tests Certain Not mentioned

Review Twice weekly for 6 mo 
then monthly for 3.5 y

Every 2 mo for 1 yr

Participant card

Relapse checklist

Immediate contact if 
concerns

Mitigation Not mentioned Medication increase 
possible

Local supports

Updating No Yes

Withdrawal effects Not mentioned Possible

HAMLETT = Handling Antipsychotic Medication Long-term Evaluation of Targeted 
Treatment; RADAR = Research into Antipsychotic Discontinuation and Reduction.

Table 2: Empirical risks and benefits

Risk or benefit Source NNT or NNH from literature NNT or NNH from RADAR

Completing medication withdrawal by 2 yr Wunderink et al.27 NNT 7 6

Maintaining withdrawal at 7 yr Wunderink et al.28 (not RCT) NNT 75 (NS) Out of scope

Social functioning improvement at 2 yr Wunderink et al.27 NNH 13 (NS) NNH 18 (NS)

Social functioning at 7 yr Wunderink et al.28 (not RCT) NNT 22 Out of scope

Any benefit at 7 yr Wunderink et al.28 (not RCT) NNH 110 (NS) Out of scope

Social functioning improvement at 10 yr Hui et al.29 (not RCT, best measure) NNT 8 (NS) Out of scope

Avoidance of 7% weight gain Crins et al.30 NNT 7 Not estimable

Relapse (untimed) Ostuzzi et al.31 (meta-analysis) NNH 5 Not applicable

Relapse by 1 yr Chen et al.32 NNH 5 NNH 13

Relapse by 2 yr Wunderink et al.27 NNH 9 NNH 11

Relapse by 3.5 yr Wunderink et al.28 (not RCT) ∞* Out of scope

Readmission to hospital by 1 yr Chen et al.32 NNH 10 Not estimable

Readmission to hospital (2-yr mean) Tiihonen et al.33 (not RCT) NNH 5 NNH 12

All-cause mortality (2-yr mean timeframe) Tiihonen et al.33 (not RCT) NNH 58† NNH 63 (NS)

Incomplete recovery after relapse Takeuchi et al.34 (not RCT, not time-to-event) NNH 4 Not estimable

Poor overall outcome at 10 yr Hui et al.29 (not RCT) NNH 56 Out of scope

NNH = number needed to harm; NNT = number needed to treat; NS = not significant; RADAR = Research into Antipsychotic Discontinuation and Reduction; RCT = randomized controlled 
trial.
*From Kaplan–Meier curves cross.
†From marginal structural hazard.
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RCT, but rather an unblinded case–control follow-up study. 
Members of each group experienced the other’s treatment 
regimen, and the follow-up raters were not blind to group 
membership. Inspection of the Kaplan–Meier curves showed 
a sudden loss of proportional hazard around the time of 
study termination, with the curve flattening sharply in the 
medication reduction group only. This result implies a time 
by group interaction and is consistent with some form of res-
cue action occurring in the medication reduction group. 
More intensive engagement could improve this outcome and 
recollection of the rescue therapies would be hard after 
5 years.35 Therefore, the follow-up finding does not confirm a 
benefit from medication reduction, but rather from member-
ship of the group in that context. The original goal of the RCT 
was to maintain recovery after discontinuation of medication. 
Lack of blinding meant the most unbiased measure at follow-
up would be the proportion of participants not taking medi-
cation at follow-up. The participant’s decision to cease was 
taken before; presumably, they would have restarted medica-
tion after a deterioration. After 7 years, 11 patients from the 
original dose-reduction group (16.2%) and 6 from the main-
tenance group (9.5%) were medication-free.

Both HAMLETT and RADAR used social functioning 
meas ures as their primary outcomes. For comparison, no sig-
nificant difference in this measure was apparent in the index 
medication reduction RCT, but one was observed in the 
7-year follow-up.27,28 The HAMLETT trial identified 2 time 
points, at 6 months and 3.5 years; they implied using the 3.5-
year time point for power calculations. The RADAR trial col-
lected data for 2 years. The difference in social functioning af-
ter 2 years could therefore be used to estimate the relevant 
NNT for social improvement in RADAR and HAMLETT.27 
Randomized controlled treatment trials have a better 
 methodology than other study designs, and the time point 
was comparable with both studies. Seven-year28 and 10-year29 
differences are reported for completeness (Table 1). The 
categor ies of improvement at 7 years overlap, so numbers 
without improvement were derived to estimate each arm’s 
general improvement.

Antipsychotic medication affords a substantial long-term 
risk to health from weight gain, which medication reduction 
might be expected to reduce. Pathologically significant 
weight increase is 7% or more, and Crins and colleagues30 
provided a meta-analysis from which the NNT could be esti-
mated, averaging across antipsychotic medications.

Risks

Risk must be detected within the study’s duration for the 
study’s risk mitigation strategy to be effective. Mean time to 
relapse was 19.3 (standard deviation 9.7) weeks34 so 97.5% of 
relapses would be captured in 38.7 weeks. Thus, the RADAR 
trial needed to complete all its reductions by the first quarter 
of its second year and HAMLETT needed to complete these 
by the third quarter of its second year, although neither pro-
tocol specified this. Overall, 97.5% of reductions would be 
complete within 75.6 weeks.27 Thus, HAMLETT (182 wk), but 
not RADAR (104 wk) investigators could be confident that all 

of their relapses would be detectable within the study period. 
The NNH for relapse at 3.5 years was estimated from the 
Kaplan –Meier plot in the follow-up study,28 using the hazard 
ratio from the original RCT,27 as inspection of the plot sug-
gested that the maintenance arm had not experienced a 
group by time effect. A recent meta-analysis also provided 
information on untimed relapse risk; it was included for 
comparison with the other studies.31

Comparison with RADAR

The recent publication of RADAR21 allowed comparison of 
those benefits and risks predicted from the previous litera-
ture that RADAR reported in its findings.

Weight was only available in the appendix table, disaggre-
gated by lockdown status, so did not report total weight dif-
ference at 24 months. The other benefits and risks reported in 
the literature were outside RADAR’s duration, so were not 
compared.

Discussion

The quantification of benefits and risks showed important dif-
ferences between the literature and the studies’ patient infor-
mation sheets. Both studies were large enough to risk excess 
death in their treatment arms, but this was not mentioned in 
either patient information sheet. Significance values offer 
false reassurance as the studies were underpowered to detect 
this difference. Such deaths would be hard to recognize as a 
study consequence as the risk is for all-cause mortality. Sub-
stituting psychological treatment to mitigate this risk may not 
be sufficient (e.g., for suicide).36,37 The excess in deaths identi-
fied in a 10-year follow-up of another discontinuation study 
(2 deaths per 89 patients during maintenance v. 4 deaths per 
89 patients during discontinuation) was consistent with this 
prediction.29 The proposed improvement in quality of life, 
measured by social functioning, was not detectable within 
eith er study’s time frame. Instead, social functioning was as-
sociated with an NNH, although this is not significantly dif-
ferent from equipoise. However, it suggests that the benefits 
offered are possible, rather than likely. The longer-term bene-
fit in social functioning also seemed questionable as it was 
based on possibly biased valuations in the context of no over-
all difference in outcome at 7 years, and a possibly biased 
non significant gain with worse symptomatic outcomes at 
10 years. The risk of relapse in the literature was like that re-
ported in HAMLETT’s patient information sheet, although it 
was higher than the risk anticipated by RADAR. However, 
RADAR’s outcomes resembled those predicted in HAMLETT 
and the literature. Neither patient information sheet men-
tioned the risk that, if relapse occurred, subsequent recovery 
could be less successful than previously, even with optimal 
treatment. Although my quantification used findings pub-
lished after the patient information sheets were developed, 
the risk had been previously identified as possible, with em-
pirical support.29,38 Knowledge and acceptance of risk is usu-
ally associated with efforts to mitigate it. Factors such as 
intra familial expressed emotion are modifiable risk factors 
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that could have been actively reduced in the absence of medica-
tion, but neither study mentioned such approaches.39,40 Neither 
study considered mitigating the loss of the potential neuro-
protective effect of antipsychotics, nor advised of this risk.41

Although broadly comparable, the patient information 
sheets provided to patients did not adequately reflect avail-
able evidence about balance of risk, irrespective of research 
group or jurisdiction. This suggests a regulatory issue, not 
one of investigator integrity or individual jurisdictional fail-
ings. Although one cannot exclude bad actors, investigators 
undertake trials because they believe they will improve the 
lives of patients. Self-serving bias here may result from the 
investigators’ enthusiasm, backed by years of commitment, 
scholarship, experience, and effort. Unfortunately, the same 
characteristics that support the leadership skills necessary for 
research success increase the risk of such biases.8 Self-serving 
bias is often unconscious, which is why trials need to be 
blinded and why systematic reviews are trusted. The same 
weaknesses were found in 2 nonoverlapping, geographically 
separate teams who submitted to 2 different RECs in differ-
ent cultures, so they are unlikely to reflect local issues or bad 
faith; rather, international standards are poorly optimized to 
regulate provision of risk information to patients. Tabulating 
benefits and risks by a common metric seems a simple, effect-
ive way of correcting self-serving bias that does not place a 
great additional burden on applicants and could be readily 
incorporated into guidance.
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