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Editorial Commentary

Fluoxetine in stroke (FOCUS) trial—reasons to be cheerful about 
antidepressants in stroke?
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Why study Fluoxetine for stroke recovery?

Despite substantial advances in prevention and treatment, 
stroke stubbornly remains the world’s leading cause of death 
and adult disability (1). Stroke and the burden of stroke are 
increasing globally with a particular rise in the prevalence 
of people living with long-term stroke related disability (2). 
In this context, any treatment that can prevent or reduce 
stroke related impairments would be of substantial public 
health importance. Unfortunately, the stroke therapeutic 
toolbox has limited options. We have a robust evidence 
base to support hyperacute treatments such as intravenous 
thrombolysis and mechanical thrombectomy and we have 
effective secondary prevention strategies (3-5). However, 
to date, all putative neuroprotective or neurorestorative 
therapies have failed to deliver clinically important benefits.

Many in the stroke community had cautious optimism 
that trials of selective serotonin reuptake inhibitors (SSRIs) 
may offer the elusive positive result we had been waiting 
for. Certainly, all the initial signals were hopeful. SSRIs had 
shown convincing benefits in animal models of stroke (6),  
observational data were supportive (7) and early phase trials 
had results that trended in the right direction (8). The 
publication of the FLAME (Fluoxetine for motor recovery 
after acute ischaemic stroke) trial generated further 
excitement (9). FLAME suggested that the SSRI Fluoxetine 
could decrease stroke related disability. The body of SSRI-
stroke trial evidence was collated by the evidence synthesis 
group Cochrane. The Cochrane Stroke Group concluded 

that while the accumulating data were encouraging, an 
adequately powered trial was needed before any treatment 
recommendations could be made (8). 

FOCUS design and headline results 

Thus, a trial was designed—the Fluoxetine or Control 
Under Supervision (FOCUS) randomised controlled trial 
(RCT) (Table 1) (10). The trial was delivered within the UK 
National Health Service across a network of secondary care 
stroke centres. Participants were randomised relatively early 
after stroke to 6 months of fluoxetine (20 mg once daily) 
or matching placebo. Primary outcome was stroke related 
disability as measured by the modified Rankin Scale (mRS) (11).  
A series of secondary efficacy, safety and health economic 
measures were also collected. FOCUS conformed to all the 
characteristics associated with a good quality trial—there 
was double blinding, robust randomisation and all aspects of 
conduct and analysis were pre-defined in a published protocol.

Unfortunately, FOCUS continued the tradition of so 
many preceding stroke RCTS. Despite all the promise of the 
background evidence, the trial was convincingly neutral for the 
primary endpoint—after 6 months of treatment, stroke related 
disability did not differ between active and control arms. A 
reminder, if any reminder was needed, of the importance of 
well-designed and conducted RCTs—even when the weight of 
observational and pre-clinical data are supportive. 

With all the caveats that come with analysis of secondary 

131

https://crossmark.crossref.org/dialog/?doi=10.21037/atm.2019.05.85


Quinn. Focus trial Editorial Commentary

© Annals of Translational Medicine. All rights reserved.   Ann Transl Med 2019;7(Suppl 3):S131 | http://dx.doi.org/10.21037/atm.2019.05.85

Page 2 of 4

outcomes, the authors described some interesting results 
from these data. The rate of new depression at 6 months 
was significantly lower in the group receiving fluoxetine 
but the rate of bone fracture was increased in the fluoxetine 
group. Despite concerns around metabolic disturbance 
and bleeding with SSRI treatment, there were no other 
significant differences in rates of adverse events between 
groups. Based on balance of risk, the authors’ interpretation 
of the trial results was that the data do not support the use 
of fluoxetine to improve recovery or reduce depression.

Exploring reasons for the FOCUS trial’s 
unexpected results 

So, why was the FOCUS trial neutral? We can confidently 
discount many of the common cited reasons for a non-
significant finding. With 3,127 participants, the trial had 
sufficient power to detect a modest but clinically meaningful 
effect; the impressive retention (less than 1% lost to follow-up) 
suggests that attrition is not contributing; the baseline clinical 
and demographic features were matched between groups and 
representative of a contemporary stroke cohort. 

Could the outcome assessment have biased results? There 
is ongoing debate amongst stroke trialists around the optimal 
method to describe and analyse stroke related disability (12). 
The FOCUS trialists assessed their primary outcome of mRS 

using both dichotomisation (disabled and non-disabled) and 
shift across ordinal grades. Reassuringly, results were the 
same for both approaches. Outcome assessment was by postal 
questionnaire and additional telephone assessment was used 
where needed. Purists may argue that face to face assessment 
is more valid but in a pragmatic, large scale trial any measure 
that offers comprehensive data capture is acceptable (13). 
The previously published FLAME trial (9) demonstrated 
treatment benefit on a detailed stroke impairment scale, while 
FOCUS used a more global assessment of disability. Arguably 
the FOCUS approach is the more meaningful of the two. 
Health services are unlikely to invest in a therapy that offers 
subtle changes in function but that doesn’t translate into any 
change in daily function (14). 

Two factors that are worthy of considering are ethnicity 
and adherence. Until FOCUS much of the trial evidence 
had originated from Chinese populations. FOCUS had 
less than 1% participants of Chinese ethnicity and so a 
question remains around potential effects in this group. 
Adherence (active and placebo) was not perfect, around two 
thirds of participants took at least 150 days of study drug. 
However, these figures are comparable or better than SSRI 
compliance in real world treatment settings (15). Perhaps 
the most convincing, if disappointing, reason for the neutral 
finding is that the SSRI didn’t have any neurorestorative or 
neuroprotective properties. 

Table 1 Summary of FOCUS trial 

Domain Details for FOCUS RCT 

Patients Adult stroke survivors within 15 days of stroke, with residual impairments not taking SSRI for depression (n=3,127), 
UK NHS setting

Intervention Fluoxetine 20 mg, oral administration, given once daily for 6 months 

Control Matched placebo, oral administration, given once daily for 6 months

Outcomes Primary: global disability at 6 months [modified Rankin Scale (mRS)]

Secondary: survival; quality of life (stroke impact scale andEuroQol-5); mood (mental health inventory); 
fatigue (SF36); adverse events (events of specific interest: depression, fracture, cv events, seizures, metabolic 
abnormalities, bleeding, self-harm) 

Study type Multi-centre, parallel group, double-blind, randomised, placebo-controlled trial

Results Primary: difference in mRS, odds-ratio 0.95 (95% CI, 0.84–1.08)

Secondary (selected): incident depression: difference −3.78 (−6.3 to −1.3)
Fractured bone: difference 1.41 (0.38 to 2.43)

Author conclusions “Results do not support the use routine use of fluoxetine either for prevention of post-stroke depression or to 
promote recovery of function”

FOCUS, Fluoxetine or Control Under Supervision; RCT, randomised controlled trial.
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Fluoxetine and prevention of depression 

Accepting all of this, there may still be reasons to be 
cheerful about SSRI in stroke. The data describing lower 
rates of incident depression suggest that the drug is, at least, 
having the desired biological effect. The loss of between 
group effects at 12 months (6 months after treatment 
discontinuation) further confirms that the mood changes 
are likely to be a real effect of the drug. An intervention 
that reduces stroke related depression could prove to be 
incredibly important in stroke care. Rates of depression 
following stroke are substantial, current estimates are that 
at any one time around a third of people living with stroke 
have depression and over a 5-year time horizon one in two 
will have an episode of clinical depression (16). Despite 
these figures, the psychological aspects of stroke care have 
tended to be overlooked in favour of physical impairments 
and the assessment and treatment of post stroke depression 
is inconsistent and reactive (17). Although not designed as a 
mood trial, the FOCUS data are of an order of magnitude 
larger than the pooled results of all previous RCTs of 
pharmacological mood therapy in stroke (18). Indeed, 
FOCUS is one of the largest RCTS of antidepressant 
therapy in any patient group (19).

While the benefits of this depression prevention are 
real, we should not ignore the risk of fracture. For many 
reasons people living with stroke are at high risk of falls and 
fractures (20). A treatment that potentially improves mood 
but leads to a disabling event such as a fractured femur is 
not particularly appealing. Based on the risk, benefit trade-
off the FOCUS trialists do not recommend use of fluoxetine 
for prophylaxis of depression. This difficult risk, balance is 
not unprecedented in stroke medicine. The IRIS trial, one of 
the largest stroke secondary prevention trials, found that the 
thiazolidinedione pioglitazone reduced vascular events but 
at the cost of increased fracture (21). Some have argued that 
pioglitazone may still have a role in stroke care, if patients 
at high risk of recurrent events and lower risk of fracture 
could be identified and targeted for treatment (22). It seems 
plausible that the same argument could hold for fluoxetine 
and incident depression. Of course, this kind of precision 
medicine approach demands that we understand risk factors 
and natural history of posts stroke psychological problems 
and at present, our understanding of both is limited (23).

Where now for Fluoxetine and stroke 

The FOCUS trial provides salient lessons for future 

pre-clinical and clinical research. The pre-clinical data 
supporting SSRI and stroke were compelling but, with 
hindsight, the experimental conditions may not have 
completely aligned with the ‘messy reality’ of clinical stroke. 
In this regard, moves to conduct pre-clinical research using 
methodological approaches that are closer to clinical trials 
are welcome. Experts groups such as the Stroke Recovery 
and Rehabilitation Roundtable are bringing together pre-
clinical and clinical researchers to raise standards and 
harmonise activity in stroke research and we look forward 
to the outputs from these collaborations (24). Indeed, other 
fields in the clinical neurosciences, such as dementia, could 
also learn from this approach (25). 

FOCUS is not the final chapter in the SSRI-stroke story. 
Two other major trials of SSRI in stroke (AFFINITY and 
EFFECTS) are recruiting and should report results soon (26). 
The trials have similar interventions and outcomes and so 
as well as presenting individual results, an individual patient 
level meta-analysis is also planned. Given the size of FOCUS, 
it seems unlikely that these other trials will change the 
general neutral finding for SSRI and stroke related disability, 
but they may provide important additional information on 
issues such as ethnicity and depression. The harmonised 
approach across the trials is a model for future large scale 
international stroke research (27) and that is something to be 
happy about. 
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