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Huge problem
•
•
•

Each year, 13,7 million stroke
Advances in hyperacute treatment and 2°
prevention, however
Half of the stroke survivors have disability

Why SSRI?

Possible mechanism SSRI
1. Neurogenesis
Animal models; some parts of the brain

2. Neuroprotection
Linked to anti-inflammatory effects

3. Affect the adrenergic system
Upregulation of beta-1 receptors
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Fluoxetine for motor recovery after acute ischaemic stroke
(FLAME): a randomised placebo-controlled trial
François Chollet, Jean Tardy, Jean-François Albucher, Claire Thalamas, Emilie Berard, Catherine Lamy, Yannick Bejot, Sandrine Deltour, Assia Jaillard,
Philippe Niclot, Benoit Guillon, Thierry Moulin, Philippe Marque, Jérémie Pariente, Catherine Arnaud, Isabelle Loubinoux

Summary

Background Hemiplegia and hemiparesis are the most common deficits caused by stroke. A few small clinical trials
suggest that fluoxetine enhances motor recovery but its clinical eﬃcacy is unknown. We therefore aimed to investigate
whether fluoxetine would enhance motor recovery if given soon after an ischaemic stroke to patients who have
motor deficits.
Methods In this double-blind, placebo-controlled trial, patients from nine stroke centres in France who had ischaemic
stroke and hemiplegia or hemiparesis, had Fugl-Meyer motor scale (FMMS) scores of 55 or less, and were aged
between 18 years and 85 years were eligible for inclusion. Patients were randomly assigned, using a computer
random-number generator, in a 1:1 ratio to fluoxetine (20 mg once per day, orally) or placebo for 3 months starting
5–10 days after the onset of stroke. All patients had physiotherapy. The primary outcome measure was the change on
the FMMS between day 0 and day 90 after the start of the study drug. Participants, carers, and physicians assessing
the outcome were masked to group assignment. Analysis was of all patients for whom data were available (full
analysis set). This trial is registered with ClinicalTrials.gov, number NCT00657163.
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Neurology Department
(F Chollet MD, J Tardy MD,
J-F Albucher MD, J Pariente MD)
Findings 118 patients were randomly assigned to fluoxetine (n=59) or placebo (n=59), and 113 were included in the and Clinical Epidemiology Unit
analysis (57 in the fluoxetine group and 56 in the placebo group). Two patients died before day 90 and three withdrew (E Berard MD, C Arnaud MD),
Hospitalier Universitaire
from the study. FMMS improvement at day 90 was significantly greater in the fluoxetine group (adjusted mean Centre
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strokep=0·003).
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events in the
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groups were hyponatraemia (two [4%] vs two [4%]), transient digestive disorders Imagerie cérébrale et handicaps
including nausea, diarrhoea, and abdominal pain (14 [25%] vs six [11%]), hepatic enzyme disorders (five [9%] vs ten neurologiques UMR 825,
Toulouse, France (F Chollet,
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Figure 3: Distribution of modified Rankin scale scores at day 90
Data are number (%).
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Figure 3: Distribution of modified Rankin scale scores at day 90
Data are number (%).
Fluoxetine (n=57)

Placebo (n=56)

Hyponatraemia

2 (4%)

2 (4%)

Nausea

5 (9%)

0

Diarrhoea

7 (12%)

4* (7%)

Abdominal pain

2 (4%)

2 (4%)

Hepatic enzyme disorders

5† (9%)

10 (18%)

Psychiatric disorders

3‡ (5%)

4 (7%)

Insomnia

19 (33%)

20 (36%)

Partial seizure

1 (2%)

0

Data are number (%). *Five adverse events in four patients. †Six adverse events in
five patients. ‡Four adverse events in three patients.

Table 5: Adverse events

in the FMMS subscores for both the upper and the lower

Cochrane Database of Systematic Reviews 2012, Issue 1, Planned Update 2019

REDUCES NEUROLOGICAL IMPAIRMENT,
ANXIETY AND DEPRESSION AFTER
STROKE

HETEROGENITY
BETWEEN TRIALS
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LARGE, WELL-DESIGNED TRIALS ARE NOW NEEDED
TO DETERMINE WHETHER SSRI SHOULD BE GIVEN
ROUTINELY TO PATIENTS WITH STROKE.
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If it works
q New mechanism (for stroke recovery)
q Simple – quickly implemented
q Inexpensive (30 € for 6 months)
q Safe (used since 1988)
q Both ischemic and haemorrhagic stroke
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Family of three trials
• FOCUS (UK) aimed to recruit > 3,000
• EFFECTS (Sweden) = 1,500
• AFFINITY (Australia, New Zealand & Vietnam) = 1,600
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N = 3,127

N = 1,500

N = 1,280

SUM = 5,907
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Stroke. 2018;49:2568-2576.

Lancet, Volume 393, Issue 10168, 19–25 January 2019, Pages 265-274
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7%

19%

score at inclusion (table 3). The gain was significant for
both the upper and the lower limb scores. The adjusted
mean FMMS total score was significantly higher at day 90
in the fluoxetine group than in the placebo group
(figure 2).
3 months after the stroke, NIHSS total score did not
significantly diﬀer in the fluoxetine and control groups,
whereas the motor component score was significantly
higher in the fluoxetine group (table 4). However, after
controlling for age, history of stroke, and FMMS score at
baseline, the probability of having a NIHSS score of 0–5
did not significantly diﬀer between groups. Independence
in activities of daily life, measured by use of mRS,
improved during treatment in both groups, but at day 90
the proportion of independent patients (mRS
scores 0, 1, or 2) adjusted for centre, age, history of stroke,
and mRS score at baseline was significantly higher in the
fluoxetine group than in the control group
(table 4; figure 3).
The distribution of the MADRS scores did not diﬀer
significantly between the fluoxetine and control groups
at inclusion or at day 90, whereas the adjusted mean
change in MADRS scores between day 0 and day 90 was
significantly lower in the fluoxetine group than in the
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Figure 3: Distribution of modified Rankin scale scores at day 90
Data are number (%).
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Time line
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20 mg Fluoxetine 6 months mRS
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