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Abstract

Stroke remains a leading cause of long-term disability worldwide, and selective serotonin reuptake
inhibitors (SSRIs), beyond their established role in treating post-stroke depression, have been investigated
for potential neurorestorative effects through modulation of neuroplasticity, cortical excitability, and
synaptic remodeling. This narrative mini-review summarizes the current clinical evidence on the use of
SSRIs for motor recovery, cognitive recovery, and global functional outcomes after stroke. Early small-scale
studies, particularly with fluoxetine, suggested improvements in motor performance and
neurophysiological markers of plasticity, generating interest in a possible disease-modifying role. However,
subsequent large multicenter randomized controlled trials failed to demonstrate benefits on global
functional outcomes and instead reported an increased risk of adverse events, including fractures, falls,
seizures, and hyponatremia. Evidence for other SSRIs remains limited, heterogeneous, and largely
inconclusive. The observed discrepancy between mechanistic plausibility and neutral clinical outcomes
may reflect limitations in outcome sensitivity, patient heterogeneity, differences in stroke subtypes, and
suboptimal alighment between biological targets and clinical endpoints. Overall, current data do not
support the routine use of SSRIs as neurorestorative agents in non-depressed stroke patients. Future
research should focus on biomarker-guided patient selection, optimized timing of intervention, and the use
of domain-specific outcome measures more closely aligned with neuroplasticity mechanisms, in order to
clarify whether serotonergic modulation may have a selective, context-dependent role in post-stroke
recovery.
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Introduction
Clinical background

Stroke remains one of the leading causes of long-term disability worldwide, frequently resulting in
persistent motor, cognitive, sensory, and functional impairments [1-3]. Despite advances in acute
management and secondary prevention, a substantial proportion of stroke survivors experience residual
deficits that significantly compromise independence, quality of life, and social participation. Motor
impairments such as hemiparesis and spasticity often coexist. Cognitive dysfunction affecting attention and
executive functions is also common. Language disturbances and sensory deficits may further contribute.
Together, these impairments result in complex and multifactorial disability profiles. Consequently,
optimizing neurorehabilitation strategies remains a major clinical priority. While selective serotonin
reuptake inhibitors (SSRIs) are primarily prescribed for post-stroke depression (PSD), increasing attention
has been directed toward their potential role in promoting neurological recovery independent of mood
improvement [4, 5].

Beyond their antidepressant properties, SSRIs modulate serotonergic neurotransmission, which plays
a critical role in neuroplasticity, cortical excitability, and synaptic remodeling [6, 7]. Experimental and
clinical evidence suggests that serotonergic enhancement may facilitate motor relearning, improve
cognitive recovery, and influence interhemispheric balance after brain injury [8]. These observations have
led to the hypothesis that SSRIs might act not only as psychotropic agents but also as pharmacological
modulators of post-stroke neural reorganization. However, the extent to which these neurobiological
effects translate into meaningful functional improvement remains a matter of ongoing investigation.

This updated mini-review synthesizes the current clinical evidence on the rehabilitative effects of SSRIs
after stroke, with a focus on motor, cognitive, and overall functional outcomes, beyond their traditional use
for PSD. Clarifying the potential disease-modifying role of SSRIs in stroke recovery is essential to inform
clinical decision-making and optimize individualized rehabilitation strategies. A better understanding of the
balance between potential functional benefits and safety considerations may help define their appropriate
timing, patient selection, and therapeutic positioning within comprehensive post-stroke care pathways.

Biological rationale for SSRIs in stroke recovery

The theoretical rationale for SSRI use in stroke rehabilitation is grounded in neuroplasticity [9, 10]. These
mechanisms can be broadly categorized into (i) molecular effects, such as brain-derived neurotrophic
factor (BDNF) upregulation, (ii) cellular processes (neurogenesis and synaptogenesis), and (iii) network-
level modulation (cortical excitability and interhemispheric balance), reflecting the multi-level impact of
serotonergic modulation on post-stroke brain recovery.

Specifically, as shown in Figure 1, SSRIs may act through several mechanisms, often in combination; in
particular, experimental and translational studies suggest that SSRIs may:

¢ increase BDNF expression [11-13];

e enhance neurogenesis and synaptogenesis [6];

¢ modulate functional neuroplasticity in humans [14];

¢ modulate cortical excitability and interhemispheric balance [15];

¢ reduce neuroinflammation [16];

¢ influence neurovascular regulation and cerebral blood flow dynamics [17, 18];

« increase extracellular serotonin (5-HT), which influences cortical network reorganization.

These mechanisms represent those most commonly reported in the literature; however, additional
biological pathways cannot be excluded, and the full spectrum of SSRI-mediated effects on post-stroke
neural recovery remains an area of ongoing investigation.

Explor Neuroprot Ther. 2026;6:1004165 | https://doi.org/10.37349/ent.2026.1004165 Page 2



Multilevel framework of the mechanisms and clinical effects of SSRIs in post-stroke recovery
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Figure 1. Multilevel framework linking molecular mechanisms, systems-level neurophysiology, and clinical outcomes
of selective serotonin reuptake inhibitor therapy in post-stroke recovery. This figure summarizes the multilevel effects of
selective serotonin reuptake inhibitors across experimental, neurophysiological, and clinical domains in post-stroke recovery. At
the preclinical level (Level 1), these agents increase extracellular serotonin, promoting neuroplastic processes including
upregulation of brain-derived neurotrophic factor, enhanced neurogenesis and synaptogenesis, modulation of cortical
excitability, reduction of neuroinflammation, and regulation of neurovascular function. At the systems level in humans (Level 2),
these mechanisms are associated with increased cortical excitability in the ipsilesional hemisphere, improved interhemispheric
balance, reduced transcallosal inhibition, and reorganization of functional connectivity, with partial normalization of activation
patterns during motor and cognitive tasks. At the clinical level (Level 3), smaller studies report domain-specific improvements in
motor and cognitive functions and in markers of plasticity. However, large randomized controlled trials show no benefit on global
functional outcomes, alongside an increased risk of adverse events. Overall, the figure highlights a translational gap between
robust mechanistic and neurophysiological effects and the lack of efficacy on global clinical outcomes. This figure represents an
original conceptual synthesis developed by the author based on the literature discussed in references [6-23]. The graphical
layout was generated and refined using ChatGPT (OpenAl), while the scientific content, interpretation, and conceptual
framework were defined by the author.

Of particular interest is the modulation of excitatory-inhibitory balance between hemispheres. After
stroke, disruption of transcallosal pathways and local inhibitory circuits often leads to an imbalance in
interhemispheric interactions, whereby the unaffected hemisphere exerts excessive inhibitory influence
over the lesioned hemisphere through heightened transcallosal inhibition. This maladaptive
hyperexcitability of the contralesional motor cortex may further suppress activity in the ipsilesional motor
cortex, limiting cortical reorganization and constraining motor recovery [10, 19]. In this context,
serotonergic modulation is thought to be able to influence the interhemispheric disequilibrium at multiple
levels. For instance, by enhancing 5-HT availability, SSRIs can modulate intracortical inhibition within the
affected motor cortex [20] and may facilitate long-term potentiation-like plasticity through serotonergic
mechanisms [15]. Experimental studies using transcranial magnetic stimulation and functional
neuroimaging have shown that SSRIs can reduce excessive interhemispheric inhibition, normalize cortical
excitability thresholds, and promote more symmetrical recruitment of motor networks during task
performance [10, 19]. These effects may create a more permissive neurophysiological environment for
motor relearning, particularly when combined with task-specific rehabilitation [21-23].

Importantly, serotonergic modulation does not act in isolation but interacts with broader plasticity
mechanisms, including BDNF signaling, synaptic remodeling, and changes in network connectivity. By
rebalancing excitatory-inhibitory dynamics and enhancing adaptive plasticity, SSRIs may help shift post-
stroke reorganization from maladaptive compensation toward more efficient functional restoration.
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Taken together, these mechanisms provide a plausible biological framework supporting SSRI use in
post-stroke rehabilitation independently of depressive symptomatology, reinforcing the rationale for
investigating their role as neuromodulatory agents rather than solely as antidepressants. However, despite
strong biological plausibility, the clinical translation of these mechanisms into meaningful functional
recovery remains controversial, underscoring the need for targeted clinical trials specifically designed to
capture domain-specific and neuroplasticity-driven outcomes.

Methods

This narrative, non-systematic mini-review aims to provide an updated synthesis of the available clinical
evidence regarding the potential role of SSRIs in promoting post-stroke recovery beyond their established
effects on mood.

A literature search was performed using the PubMed/MEDLINE database up to February 2026.
PubMed/MEDLINE was selected as the primary database due to its comprehensive coverage of biomedical
literature. The search strategy included combinations of the following keywords: “selective serotonin

T » o«

reuptake inhibitor”, “SSRI”, “fluoxetine”, “sertraline”, “citalopram”, “escitalopram”, “fluvoxamine” AND
” [ ” “« ” “«

“stroke”, “cerebrovascular diseases”, “cerebral ischemia”, “neuroplasticity
recovery”, AND “rehabilitation”.

» o« T

, “motor recovery”, “cognitive

Relevant studies were selected based on their clinical relevance to the topic. Priority was given to
randomized controlled trials (RCTs), particularly large multicenter studies, as well as stroke-specific
clinical investigations. Smaller mechanistic and exploratory studies were included to support the biological
rationale and to contextualize domain-specific findings. Only articles published in English were considered.
Additional references were identified through manual screening of the reference lists of selected articles.

Given the narrative nature of this review, no formal systematic review protocol or meta-analysis was
applied. The evidence is therefore presented in a structured and interpretive manner, taking into account
differences in study design, patient populations, treatment timing, and outcome measures. While no formal
study quality scoring or risk-of-bias assessment was performed, greater weight was given to higher-quality
evidence to support a balanced and transparent interpretation of the available data. Due to the narrative
nature of this review, study selection was not performed by duplicate independent reviewers, and no
quantitative synthesis was planned.

Transition from biological rationale to clinical evidence: current landscape
of SSRIs in stroke recovery

Based on the available literature identified through the above-described approach, the translation of the
biological rationale supporting SSRI use in post-stroke recovery into consistent clinical benefit remains
complex.

Over the past two decades, several SSRIs—including fluoxetine (FLX), citalopram (CTP), escitalopram
(ESC), and, to a lesser extent, sertraline (SRT) and fluvoxamine (FLV)—have been investigated for their
potential to enhance neurological recovery beyond mood stabilization. Early mechanistic and small-scale
clinical studies generated enthusiasm by demonstrating improvements in motor performance, cognitive
domains, and neurophysiological markers of plasticity. However, the positive findings reported by early
studies should be interpreted cautiously because of their relatively small sample sizes, selected
populations, and potential susceptibility to type I error and publication bias. In contrast, subsequent large
multicenter RCTs yielded neutral results on global functional outcomes and highlighted relevant safety
concerns.

This divergence between biological plausibility, domain-specific improvements, and large-scale
pragmatic trial outcomes has reshaped the current clinical perspective. The field has progressively shifted
from asking whether SSRIs broadly improve post-stroke recovery to identifying which specific agents,
patient subgroups, timing strategies, and outcome domains may derive meaningful benefit. The following
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sections critically examine the evidence for individual SSRIs, beginning with FLX, the most extensively
studied compound in this context. A structured summary of the available clinical evidence on individual
SSRIs for post-stroke recovery is provided in Table 1.

Fluoxetine: from early promise to large-scale neutral results

One of the most influential studies focused on FLX was the FLAME (Fluoxetine for Motor Recovery After
Acute Ischemic Stroke) trial by Chollet et al. [24], which demonstrated that early administration of this
compound (20 mg/day for 3 months) significantly improved motor recovery in patients with moderate-to-
severe ischemic stroke. Improvement was measured using the Fugl-Meyer Motor Scale (FMMS) [39], with
benefits observed in both upper and lower limb subscores. A higher proportion of patients achieved
functional independence (0-2) on the modified Rankin Scale (mRS) [40] at 90 days in the FLX group.

Other smaller trials reported supportive findings:

e He et al. [26] showed improved neurological outcomes on the National Institutes of Health Stroke
Scale (NIHSS) [41] and better functional outcomes after ischemic stroke, while a subsequent study
reported a reduction in long-term stroke recurrence with FLX treatment [25];

e Mikami et al. [27] found reduced disability at 1 year following 3 months of antidepressant treatment
(including FLX), independent of mood effects;

¢ Jorge et al. [28] demonstrated long-term improvements in executive function after short-term
antidepressant therapy;

e Pariente et al. [29] showed that even a single dose of FLX modulated sensorimotor cortex activation
during motor tasks.

Collectively, these findings suggested that FLX might enhance neuroplasticity and facilitate motor and
cognitive recovery. These early findings, however, were derived from relatively small and selected
populations, raising concerns about potential overestimation of treatment effects. For instance, three large
multicenter RCTs—namely the AFFINITY [30], the EFFECTS [31], and the FOCUS [32] trial—substantially
altered the interpretation of earlier findings. According to these studies, routine administration of FLX
(20 mg daily for 6 months) did not improve global functional outcomes measured by the modified mRS at 6
or 12 months.

Moreover, increased adverse events (higher rates of bone fractures, increased falls, increased seizures,
hyponatremia) were consistently observed. Thus, while early targeted studies suggested motor benefits,
large pragmatic trials failed to confirm improvement in global disability and raised safety concerns.

Citalopram: mixed evidence for neurorecovery

CTP has also been evaluated for its potential role in post-stroke rehabilitation. In the TALOS trial conducted
by Kraglund et al. [33], which enrolled 642 patients treated for six months, no significant benefit was
observed with respect to global functional outcome as measured by the mRS, risk of stroke recurrence, or
cognitive outcomes.

Conversely, smaller trials suggested potential benefits:

e Savadi Oskouie et al. [34] reported improved neurological recovery when CTP was started within
one week after stroke in non-depressed patients;

o Zittel et al. [35] demonstrated enhanced dexterity after a single CTP dose in chronic stroke;

e Acler et al. [19] showed that serotonergic modulation reduced maladaptive motor cortex excitability,
possibly facilitating motor recovery.

These contrasting findings suggest that CTP may exert neurophysiological effects not fully captured by
global functional scales. Overall, evidence for CTP remains inconclusive, with signals of neurophysiological
modulation but no demonstrated impact on clinically meaningful outcomes.

Explor Neuroprot Ther. 2026;6:1004165 | https://doi.org/10.37349/ent.2026.1004165 Page 5



Table 1.

Summary of clinical evidence on individual SSRIs for post-stroke recovery.

SSRI Study [Ref] SD/SAM/SS Tol D&D Primary endpoint FU Main efficacy findings Safety findings Interpretation Level of
evidence
FLX FLAME [24] RCT; n=118; Subacute 20 mg/day for FMMS 90 days Improved motor recovery; Generally well  Early evidence of Moderate
moderate- phase (~5-10 3 months higher proportion with tolerated; no motor improvement in
severe days post- mRS 0-2 major safety selected patients
ischemic stroke) signal reported
stroke
Smaller Small RCTs, Early or very Short-term NIHSS, motor Short-term Improved motor/executive Limited Suggests neuroplastic Low
RCTs [25—- mechanistic early post- (days—weeks) learning, function; enhanced reporting; effects but low-
29] studies; n < stroke neurophysiology cortical plasticity markers generally mild  certainty evidence
100 per study; adverse events
mainly
ischemic
stroke
AFFINITY  Multicenter Early post- 20 mg/day for mRS 6-12 months  No improvement in global Increased No improvement on High
[30], RCTs; n > stroke (initiation 6 months (6—12 months) functional outcome (mMRS) fractures, falls, global disability;
EFFECTS 5,000 total; within seizures, and  consistent adverse
[31], ischemicand  2-15 days hyponatremia  effects
FOCUS hemorrhagic post-stroke)
[32] stroke
CTP TALOS [33] RCT; n=642; Early subacute 20 mg/dayfor mRS, cognition, 6 months No improvement in global No major No evidence of High
ischemic phase 6 months stroke recurrence disability, cognition, or safety improvement in global
stroke recurrence concerns outcomes
reported
Smaller Small clinical ~ Early or single- Short- Motor Short-term Improved dexterity and Limited safety  Possible Low
RCTs [19, and dose term/variable  performance, motor cortex modulation reporting neurophysiological
34, 35] mechanistic administration cortical excitability effects; low-quality
studies; n = evidence
172 (pooled);
ischemic
stroke
ESC Jorgeetal. RCT;smallto Early post- Short-term Cognitive function Short-medium Improved global cognitive No significant ~ Potential cognitive Moderate
[36] moderate stroke administration scales term performance independent adverse safety improvement
sample (n = of mood signal
104); post-
stroke patients
Cao et al. RCTs; n =450 Early post- ESC 10-20 Emotional 3-6 months Reduced post-stroke Generally well  Potential benefits on Moderate
[37], pooled; acute  stroke (within mg/day; upto  symptoms, depressive/emotional tolerated; no emotional recovery
EMOTION ischemic days to weeks) 3-6 months neurological symptoms; improvement  major safety and selected
trial [38] stroke outcomes, stress- in selected neurological concerns neurological/stress-
related biomarkers outcomes and lower reported related outcomes

plasma copeptin levels
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Table 1. Summary of clinical evidence on individual SSRIs for post-stroke recovery. (continued)

SSRI Study [Ref] SD/SAM/SS Tol D&D Primary endpoint FU Main efficacy findings Safety findings Interpretation Level of
evidence
Others No RCTs Not applicable Not applicable  Not applicable Not applicable Not applicable Not applicable Not applicable  Evidence insufficient  Not
(SRT & evaluating for recommendation applicable
FLV) stroke are
available

SSRIs: selective serotonin reuptake inhibitors; SD/SAM/SS: study design/sample/stroke subtype; Tol: timing of initiation; D&D: dose & duration; FU: follow-up; FLX: fluoxetine; CTP: citalopram;
ESC: escitalopram; SRT: sertraline; FLV: fluvoxamine; FLAME: FLX for Motor Recovery After Acute Ischemic Stroke; RCT: randomized controlled trial; FMMS: Fugl-Meyer Motor Scale; mRS:
modified Rankin Scale; NIHSS: National Institutes of Health Stroke Scale.

Escitalopram and other SSRIs

ESC has shown evidence of cognitive benefits independent of mood; Jorge et al. [36] demonstrated improvements in global cognitive functioning compared with
placebo and problem-solving therapy. Additional studies [37, 38] reported potential benefits on neurological outcomes and stress-related biomarkers in patients
with acute stroke.

SRT and FLV have been less extensively studied for rehabilitation-specific outcomes. Current evidence does not support routine use of these agents for
functional recovery beyond mood regulation.

Reconciling domain-specific neuroplastic effects with neutral global functional outcomes: clinical implications

One of the most critical interpretive challenges in the literature on SSRIs for post-stroke recovery lies in the apparent discrepancy between domain-specific
improvements and the absence of benefit on global disability scales [24, 29-32, 42-44]. Across early mechanistic and smaller randomized studies, SSRIs were
associated with measurable gains in motor subscores, executive function, dexterity, and neurophysiological indices of cortical reorganization. In contrast, large
multicenter pragmatic trials consistently failed to demonstrate superiority over placebo on global functional endpoints, most assessed using the mRS. Recent
meta-analyses have generally confirmed the absence of significant benefits of SSRIs on global functional outcomes. Overall, pooled evidence aligns more closely
with the neutral findings of large multicenter RCTs than with the positive signals observed in smaller exploratory and mechanistic studies [45, 46]. This divergence
raises important methodological and conceptual considerations. The mRS, while widely accepted as a robust and clinically meaningful endpoint in stroke trials, is
inherently broad and ordinal, capturing overall disability rather than specific domains of recovery [47-49]. Its strength lies in measuring global independence
[47]; however, it may lack sensitivity to detect subtle but biologically relevant improvements in motor control, cortical excitability, or higher-order cognitive
functions [50, 51]. Thus, reliance on mRS as a sole primary endpoint may underestimate domain-specific and mechanistically relevant therapeutic effects.

In contrast, earlier mechanistic trials frequently employed more granular outcome measures, such as the FMMS, detailed neuropsychological batteries,
transcranial magnetic stimulation parameters, and functional neuroimaging metrics. These tools are specifically designed to capture neuroplastic adaptations and
localized functional changes, which may precede—or not necessarily translate into—detectable shifts in global disability categories.
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Thus, the heterogeneity of findings may reflect, at least in part, a mismatch between the hypothesized
mechanism of action of SSRIs and the outcome measures selected to evaluate their clinical impact.
Importantly, stroke etiology may also influence treatment response. Most available evidence derives from
ischemic stroke populations, while data on hemorrhagic stroke remain limited. Differences in underlying
pathophysiology, including mechanisms of injury and patterns of recovery, may partly explain
heterogeneity in SSRI effects across studies.

If SSRIs primarily modulate cortical excitability, enhance synaptic plasticity, and facilitate motor
relearning in targeted domains, their effects may be diluted when assessed using broad composite scales
that integrate mobility, self-care, cognition, and social participation into a single ordinal score.
Furthermore, spontaneous recovery trajectories, rehabilitation intensity, and comorbidity burden may
overshadow modest pharmacologically mediated gains when large heterogeneous populations are studied.
Additional factors potentially contributing to this discrepancy include variability in rehabilitation intensity,
differences in lesion location and size, heterogeneity in stroke subtype, and uncertainty regarding the
optimal dose-duration relationship of serotonergic modulation. Within this context, the apparent
contradiction between biological plausibility and clinical inefficacy may therefore be more methodological
than pharmacological.

From a clinical standpoint, current evidence does not support the routine use of SSRIs as
neurorestorative agents in non-depressed stroke patients. Similar to other classes of antidepressants [52-
54], SSRIs have not consistently demonstrated a meaningful benefit on global functional outcomes. Large,
high-quality RCTs have not demonstrated improvement in global functional outcomes and have
consistently identified increased risks, including fractures, falls, seizures, and hyponatremia. These safety
signals are particularly relevant in an already vulnerable population characterized by advanced age,
polypharmacy, and frailty.

Nevertheless, it would be premature to conclude that serotonergic modulation lacks any rehabilitative
relevance. A more nuanced interpretation suggests that potential benefits may be confined to specific
subgroups and clinical contexts. Signals of potential efficacy have been suggested in settings such as early
subacute ischemic stroke, particularly in patients with moderate motor deficits. Under these conditions—
where a “window of enhanced plasticity” may exist—serotonergic augmentation could exert a permissive
effect on experience-dependent reorganization. However, these observations should be considered
hypothesis-generating rather than evidence-based conclusions.

Future directions: biomarker-guided strategies and optimized trial design

The above-reported observations underscore the need to move beyond the binary question of whether
SSRIs globally improve stroke outcomes and instead adopt a precision-medicine framework. Future
research should prioritize the identification of biomarkers capable of stratifying responders from non-
responders. Candidate markers include genetic polymorphisms affecting serotonergic transmission [55-
57], BDNF levels [58-60], patterns of structural and functional connectivity on neuroimaging [9, 61], and
electrophysiological measures of cortical excitability [62, 63]. Integrating such biomarkers into trial design
could enable enriched trial designs, allowing for more precise patient selection and reducing the dilution of
treatment effects in heterogeneous populations.

Equally critical is the optimization of treatment timing and duration. The neurobiological processes
underlying post-stroke plasticity are temporally dynamic, suggesting that the therapeutic window for
serotonergic modulation may be limited [64, 65]. Determining whether short-term early administration is
superior to prolonged exposure, and whether therapeutic benefits plateau or adverse effects accumulate
over time, remains an unresolved question.

Moreover, future trials should incorporate domain-specific primary endpoints aligned with
mechanistic hypotheses, rather than relying exclusively on global disability scales. Hierarchical or
composite outcome strategies, combining sensitive motor and cognitive measures with clinically
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meaningful functional endpoints, may provide a more comprehensive assessment of therapeutic impact.
Stratification by stroke subtype, particularly ischemic versus hemorrhagic etiologies, also warrants
systematic investigation, as underlying pathophysiology and plasticity patterns differ substantially.

Conclusions

In summary, current meta-analytic evidence and large multicenter RCTs do not support the routine use of
SSRIs as neurorestorative agents in non-depressed stroke patients. However, the discrepancy between
biological plausibility, domain-specific improvements, and neutral global functional outcomes highlights a
critical need for methodological refinement rather than definitive abandonment of the concept. A shift
toward biomarker-driven patient selection, mechanistically aligned endpoints, and temporally optimized
intervention strategies may ultimately clarify whether serotonergic modulation holds a targeted, context-
dependent role within precision neurorehabilitation paradigms. Collectively, these observations support a
precision neurorehabilitation framework in which serotonergic modulation may be relevant only in
biologically selected subgroups rather than as a universal therapeutic strategy.
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BDNF: brain-derived neurotrophic factor
CTP: citalopram

ESC: escitalopram

FLV: fluvoxamine

FLX: fluoxetine

FMMS: Fugl-Meyer Motor Scale

mRS: modified Rankin Scale

NIHSS: National Institutes of Health Stroke Scale
PSD: post-stroke depression

RCTs: randomized controlled trials

SRT: sertraline

SSRIs: Selective Serotonin Reuptake Inhibitors

Declarations
Acknowledgments

During the preparation of this work, the author used ChatGPT (OpenAl, 2023; https://chatgpt.com/) to
generate the brain icon in Figure 1. After utilizing the tool, the authors reviewed and edited the content as
necessary and take full responsibility for the final content of the publication.

Author contributions

GV: Conceptualization, Data curation, Investigation, Methodology, Writing—original draft, Writing—
review & editing, Project administration. The author read and approved the submitted version.

Conflicts of interest

The author declares that there are no conflicts of interest.

Ethical approval
Not applicable.

Explor Neuroprot Ther. 2026;6:1004165 | https://doi.org/10.37349/ent.2026.1004165 Page 9


https://chatgpt.com/
https://chatgpt.com/
https://chatgpt.com/

Consent to participate

Not applicable.

Consent to publication

Not applicable.

Availability of data and materials

Not applicable.

Funding

Not applicable.

Copyright
© The Author(s) 2026.

Publisher’s note

Open Exploration maintains a neutral stance on jurisdictional claims in published institutional affiliations

and maps. All opinions expressed in this article are the personal views of the author(s) and do not

represent the stance of the editorial team or the publisher.

References

1.

10.

11.

GBD 2019 Stroke Collaborators. Global, regional, and national burden of stroke and its risk factors,
1990-2019: a systematic analysis for the Global Burden of Disease Study 2019. Lancet Neurol. 2021;
20:795-820. [DOI] [PubMed] [PMC(]

Gittins M, Lugo-Palacios D, Vail A, Bowen A, Paley L, Bray B, et al. Stroke impairment categories: A new
way to classify the effects of stroke based on stroke-related impairments. Clin Rehabil. 2021;35:
446-58. [DOI] [PubMed] [PMC]

Chen CH, Chang TY, Sung PS, Su HC, Chou CH, Tung H, et al. An overview of post-stroke disability. ]
Formos Med Assoc. 2026;125 Suppl 1:S32-47. [DOI] [PubMed]

Chollet F, Rigal ], Marque P, Barbieux-Guillot M, Raposo N, Fabry V, et al. Serotonin Selective Reuptake
Inhibitors (SSRIs) and Stroke. Curr Neurol Neurosci Rep. 2018;18:100. [DOI] [PubMed]

Gu SC, Wang CD. Early Selective Serotonin Reuptake Inhibitors for Recovery after Stroke: A Meta-
Analysis and Trial Sequential Analysis. ] Stroke Cerebrovasc Dis. 2018;27:1178-89. [DOI] [PubMed]
Rosas-Sanchez GU, German-Ponciano L], Guillen-Ruiz G, Cueto-Escobedo ], Limdén-Vazquez AK,
Rodriguez-Landa JF, et al. Neuroplasticity and Mechanisms of Action of Acute and Chronic Treatment
with Antidepressants in Preclinical Studies. Biomedicines. 2024;12:2744. [DOI] [PubMed] [PMC]
Schneider CL, Majewska AK, Busza A, Williams ZR, Mahon BZ, Sahin B. Selective serotonin reuptake
inhibitors for functional recovery after stroke: similarities with the critical period and the role of
experience-dependent plasticity. ] Neurol. 2021;268:1203-9. [DOI] [PubMed] [PMC]

Batsikadze G, Paulus W, Kuo MF, Nitsche MA. Effect of serotonin on paired associative stimulation-
induced plasticity in the human motor cortex. Neuropsychopharmacology. 2013;38:2260-7. [DOI]
[PubMed] [PMC]

Guggisberg AG, Koch PJ, Hummel FC, Buetefisch CM. Brain networks and their relevance for stroke
rehabilitation. Clin Neurophysiol. 2019;130:1098-24. [DOI] [PubMed] [PMC]

Pinto CB, Saleh Velez FG, Lopes F, de Toledo Piza PV, Dipietro L, Wang QM, et al. SSRI and Motor
Recovery in Stroke: Reestablishment of Inhibitory Neural Network Tonus. Front Neurosci. 2017;11:
637. [DOI] [PubMed] [PMC(C]

Santarelli L, Saxe M, Gross C, Surget A, Battaglia F, Dulawa S, et al. Requirement of hippocampal
neurogenesis for the behavioral effects of antidepressants. Science. 2003;301:805-9. [DOI] [PubMed]

Explor Neuroprot Ther. 2026;6:1004165 | https://doi.org/10.37349/ent.2026.1004165 Page 10


https://dx.doi.org/10.1016/S1474-4422(21)00252-0
http://www.ncbi.nlm.nih.gov/pubmed/34487721
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8443449
https://dx.doi.org/10.1177/0269215520966473
http://www.ncbi.nlm.nih.gov/pubmed/33131321
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7944424
https://dx.doi.org/10.1016/j.jfma.2025.10.038
http://www.ncbi.nlm.nih.gov/pubmed/41203544
https://dx.doi.org/10.1007/s11910-018-0904-9
http://www.ncbi.nlm.nih.gov/pubmed/30353288
https://dx.doi.org/10.1016/j.jstrokecerebrovasdis.2017.11.031
http://www.ncbi.nlm.nih.gov/pubmed/29276014
https://dx.doi.org/10.3390/biomedicines12122744
http://www.ncbi.nlm.nih.gov/pubmed/39767650
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC11727250
https://dx.doi.org/10.1007/s00415-019-09480-0
http://www.ncbi.nlm.nih.gov/pubmed/31346698
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6980899
https://dx.doi.org/10.1038/npp.2013.127
http://www.ncbi.nlm.nih.gov/pubmed/23680943
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3773677
https://dx.doi.org/10.1016/j.clinph.2019.04.004
http://www.ncbi.nlm.nih.gov/pubmed/31082786
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6603430
https://dx.doi.org/10.3389/fnins.2017.00637
http://www.ncbi.nlm.nih.gov/pubmed/29200995
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5696576
https://dx.doi.org/10.1126/science.1083328
http://www.ncbi.nlm.nih.gov/pubmed/12907793

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Castrén E, Rantamaki T. The role of BDNF and its receptors in depression and antidepressant drug
action: Reactivation of developmental plasticity. Dev Neurobiol. 2010;70:289-97. [DOI] [PubMed]

Li Y, Luikart BW, Birnbaum S, Chen ], Kwon CH, Kernie SG, et al. TrkB regulates hippocampal
neurogenesis and governs sensitivity to antidepressive treatment. Neuron. 2008;59:399-412. [DOI]
[PubMed] [PMC]

Reed MB, Vanicek T, Seiger R, Klobl M, Spurny B, Handschuh P, et al. Neuroplastic effects of a selective
serotonin reuptake inhibitor in relearning and retrieval. Neuroimage. 2021;236:118039. [DOI]
[PubMed] [PMC]

Melo L, Beaupain MC, Ghanavati E, Kuo MF, Nitsche MA. Neurochemical mechanisms underlying
serotonergic modulation of neuroplasticity in humans. Brain Stimul. 2024;17:421-30. [DOI] [PubMed]
Lambertsen KL, Biber K, Finsen B. Inflammatory cytokines in experimental and human stroke. ] Cereb
Blood Flow Metab. 2012;32:1677-98. [DOI] [PubMed] [PMC]

Iadecola C. The pathobiology of vascular dementia. Neuron. 2013;80:844-66. [DOI] [PubMed] [PMC]
Finnema SJ, Halldin C, Bang-Andersen B, Bundgaard C, Farde L. Serotonin transporter occupancy by
escitalopram and citalopram in the non-human primate brain: a [(11)C]MADAM PET study.
Psychopharmacology (Berl). 2015;232:4159-67. [DOI] [PubMed]

Acler M, Robol E, Fiaschi A, Manganotti P. A double blind placebo RCT to investigate the effects of
serotonergic modulation on brain excitability and motor recovery in stroke patients. | Neurol. 2009;
256:1152-8. [DOI] [PubMed]

Thorstensen JR, Henderson TT, Kavanagh ]J. Serotonergic and noradrenergic contributions to motor
cortical and spinal motoneuronal excitability in humans. Neuropharmacology. 2024;242:109761.
[DOI] [PubMed]

Conti S, Spalletti C, Pasquini M, Giordano N, Barsotti N, Mainardi M, et al. Combining robotics with
enhanced serotonin-driven cortical plasticity improves post-stroke motor recovery. Prog Neurobiol.
2021;203:102073. [DOI] [PubMed]

Molloy EN, Zsido RG, Piecha FA, Beinholzl N, Scharrer U, Zheleva G, et al. Decreased thalamo-cortico
connectivity during an implicit sequence motor learning task and 7 days escitalopram intake. Sci Rep.
2021;11:15060. [DOI] [PubMed] [PMC]

Oh JS, Choo Y], Chang MC. Effect of Selective Serotonin Reuptake Inhibitors on Motor Recovery After
Stroke: A Systematic Meta-analysis. Am ] Phys Med Rehabil. 2023;102:1097-101. [DOI] [PubMed]
Chollet F, Tardy ], Albucher JF, Thalamas C, Berard E, Lamy C, et al. Fluoxetine for motor recovery after
acute ischaemic stroke (FLAME): a randomised placebo-controlled trial. Lancet Neurol. 2011;10:
123-30. [DOI] [PubMed]

HeY, Cai Z, Zeng S, Chen S, Tang B, Liang Y, et al. Effect of fluoxetine on three-year recurrence in acute

ischemic stroke: A randomized controlled clinical study. Clin Neurol Neurosurg. 2018;168:1-6. [DOI]
[PubMed]

He YT, Tang BS, Cai ZL, Zeng SL, Jiang X, Guo Y. Effects of Fluoxetine on Neural Functional Prognosis
after Ischemic Stroke: A Randomized Controlled Study in China. ] Stroke Cerebrovasc Dis. 2016;25:
761-70. [DOI] [PubMed]

Mikami K, Jorge RE, Adams HP Jr, Davis PH, Leira EC, Jang M, et al. Effect of antidepressants on the
course of disability following stroke. Am ] Geriatr Psychiatry. 2011;19:1007-15. [DOI] [PubMed]
[PMC]

Jorge RE, Robinson RG, Arndt S, Starkstein S. Mortality and poststroke depression: a placebo-
controlled trial of antidepressants. Am ] Psychiatry. 2003;160:1823-9. [DOI] [PubMed]

Pariente ], Loubinoux I, Carel C, Albucher JF, Leger A, Manelfe C, et al. Fluoxetine modulates motor
performance and cerebral activation of patients recovering from stroke. Ann Neurol. 2001;50:718-29.
[DOI] [PubMed]

Explor Neuroprot Ther. 2026;6:1004165 | https://doi.org/10.37349/ent.2026.1004165 Page 11


https://dx.doi.org/10.1002/dneu.20758
http://www.ncbi.nlm.nih.gov/pubmed/20186711
https://dx.doi.org/10.1016/j.neuron.2008.06.023
http://www.ncbi.nlm.nih.gov/pubmed/18701066
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2655199
https://dx.doi.org/10.1016/j.neuroimage.2021.118039
http://www.ncbi.nlm.nih.gov/pubmed/33852940
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7610799
https://dx.doi.org/10.1016/j.brs.2024.04.001
http://www.ncbi.nlm.nih.gov/pubmed/38574852
https://dx.doi.org/10.1038/jcbfm.2012.88
http://www.ncbi.nlm.nih.gov/pubmed/22739623
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3434626
https://dx.doi.org/10.1016/j.neuron.2013.10.008
http://www.ncbi.nlm.nih.gov/pubmed/24267647
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3842016
https://dx.doi.org/10.1007/s00213-015-3961-7
http://www.ncbi.nlm.nih.gov/pubmed/25980484
https://dx.doi.org/10.1007/s00415-009-5093-7
http://www.ncbi.nlm.nih.gov/pubmed/19306038
https://dx.doi.org/10.1016/j.neuropharm.2023.109761
http://www.ncbi.nlm.nih.gov/pubmed/37838337
https://dx.doi.org/10.1016/j.pneurobio.2021.102073
http://www.ncbi.nlm.nih.gov/pubmed/33984455
https://dx.doi.org/10.1038/s41598-021-94009-7
http://www.ncbi.nlm.nih.gov/pubmed/34301974
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8302647
https://dx.doi.org/10.1097/PHM.0000000000002289
http://www.ncbi.nlm.nih.gov/pubmed/37205743
https://dx.doi.org/10.1016/S1474-4422(10)70314-8
http://www.ncbi.nlm.nih.gov/pubmed/21216670
https://dx.doi.org/10.1016/j.clineuro.2018.02.029
http://www.ncbi.nlm.nih.gov/pubmed/29494855
https://dx.doi.org/10.1016/j.jstrokecerebrovasdis.2015.11.035
http://www.ncbi.nlm.nih.gov/pubmed/26823037
https://dx.doi.org/10.1097/JGP.0b013e31821181b0
http://www.ncbi.nlm.nih.gov/pubmed/21358384
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3565535
https://dx.doi.org/10.1176/appi.ajp.160.10.1823
http://www.ncbi.nlm.nih.gov/pubmed/14514497
https://dx.doi.org/10.1002/ana.1257
http://www.ncbi.nlm.nih.gov/pubmed/11761469

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

AFFINITY Trial Collaboration. Safety and efficacy of fluoxetine on functional outcome after acute
stroke (AFFINITY): a randomised, double-blind, placebo-controlled trial. Lancet Neurol. 2020;19:
651-60. [DOI] [PubMed]

EFFECTS Trial Collaboration. Safety and efficacy of fluoxetine on functional recovery after acute
stroke (EFFECTS): a randomised, double-blind, placebo-controlled trial. Lancet Neurol. 2020;19:
661-9. [DOI] [PubMed]

FOCUS Trial Collaboration. Effects of fluoxetine on functional outcomes after acute stroke (FOCUS): a
pragmatic, double-blind, randomised, controlled trial. Lancet. 2019;393:265-74. [DOI] [PubMed]
[PMC]

Kraglund KL, Mortensen JK, Damsbo AG, Modrau B, Simonsen SA, Iversen HK, et al. Neuroregeneration
and Vascular Protection by Citalopram in Acute Ischemic Stroke (TALOS). Stroke. 2018;49:2568-76.
[DOI] [PubMed]

Savadi Oskouie D, Sharifipour E, Sadeghi Bazargani H, Hashemilar M, Nikanfar M, Ghazanfari Amlashi
S, et al. Efficacy of Citalopram on Acute Ischemic Stroke Outcome: A Randomized Clinical Trial.
Neurorehabil Neural Repair. 2017;31:638-47. [DOI] [PubMed]

Zittel S, Weiller C, Liepert J. Citalopram improves dexterity in chronic stroke patients. Neurorehabil
Neural Repair. 2008;22:311-4. [DOI] [PubMed]

Jorge RE, Acion L, Moser D, Adams HP Jr, Robinson RG. Escitalopram and enhancement of cognitive
recovery following stroke. Arch Gen Psychiatry. 2010;67:187-96. [DOI] [PubMed] [PMC]

Cao JX, Liu L, Sun YT, Zeng QH, Wang Y, Chen ]JC. Effects of the prophylactic use of escitalopram on the
prognosis and the plasma copeptin level in patients with acute cerebral infarction. Braz ] Med Biol
Res. 2020;53:e8930. [DOI] [PubMed] [PMC]

Kim JS, Lee EJ, Chang DI, Park JH, Ahn SH, Cha JK, et al. Efficacy of early administration of escitalopram
on depressive and emotional symptoms and neurological dysfunction after stroke: a multicentre,

double-blind, randomised, placebo-controlled study. Lancet Psychiatry. 2017;4:33-41. [DOI]
[PubMed]

Fugl-Meyer AR, Jddsko L, Leyman I, Olsson S, Steglind S. The post-stroke hemiplegic patient. 1. a
method for evaluation of physical performance. Scand ] Rehabil Med. 1975;7:13-31. [PubMed]

Banks JL, Marotta CA. Outcomes validity and reliability of the modified Rankin scale: implications for
stroke clinical trials: a literature review and synthesis. Stroke. 2007;38:1091-6. [DOI] [PubMed]

Kwah LK, Diong |J. National Institutes of Health Stroke Scale (NIHSS). ] Physiother. 2014;60:61. [DOI]
[PubMed]

Su D, Zhang Y, Wang A, Shao D, Xu F, Dong M, et al. Efficacy and tolerability of selective serotonin
reuptake inhibitors on promoting motor recovery after stroke:meta-analysis of randomized
controlled trials. Expert Rev Neurother. 2021;21:1179-89. [DOI] [PubMed]

Su N, Wen C, Guo S, Yu Y, Wang C. The Efficacy and Tolerability of Selective Serotonin Reuptake
Inhibitors for Motor Recovery in Non-depressed Patients After Acute Stroke: A Meta-Analysis. Front
Neurol. 2021;12:749322. [DOI] [PubMed] [PMC]

Kamel MA, Abdelsattar NK, Taha TAA, Fadl ZA, Aboelmajd NO, Hejazi AMA, et al. Effect of
antidepressants on motor and functional recovery in stroke: a systematic review and meta-analysis.
BMC Neurol. 2026;26:58. [DOI] [PubMed] [PMC]

Mead G, Graham C, Lundstrém E, Hankey GJ, Hackett ML, Billot L, et al. Individual patient data meta-
analysis of the effects of fluoxetine on functional outcomes after acute stroke. Int ] Stroke. 2024;19:
798-808. [DOI] [PubMed] [PMC(]

Kalbouneh HM, Toubasi AA, Albustanji FH, Obaid YY, Al-Harasis LM. Safety and Efficacy of SSRIs in
Improving Poststroke Recovery: A Systematic Review and Meta-Analysis. ] Am Heart Assoc. 2022;11:
€025868. [DOI] [PubMed] [PMC(]

Explor Neuroprot Ther. 2026;6:1004165 | https://doi.org/10.37349/ent.2026.1004165 Page 12


https://dx.doi.org/10.1016/S1474-4422(20)30207-6
http://www.ncbi.nlm.nih.gov/pubmed/32702334
https://dx.doi.org/10.1016/S1474-4422(20)30219-2
http://www.ncbi.nlm.nih.gov/pubmed/32702335
https://dx.doi.org/10.1016/S0140-6736(18)32823-X
http://www.ncbi.nlm.nih.gov/pubmed/30528472
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6336936
https://dx.doi.org/10.1161/STROKEAHA.117.020067
http://www.ncbi.nlm.nih.gov/pubmed/30355209
https://dx.doi.org/10.1177/1545968317704902
http://www.ncbi.nlm.nih.gov/pubmed/28454498
https://dx.doi.org/10.1177/1545968307312173
http://www.ncbi.nlm.nih.gov/pubmed/18219053
https://dx.doi.org/10.1001/archgenpsychiatry.2009.185
http://www.ncbi.nlm.nih.gov/pubmed/20124118
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3718472
https://dx.doi.org/10.1590/1414-431X20208930
http://www.ncbi.nlm.nih.gov/pubmed/33053113
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7552901
https://dx.doi.org/10.1016/S2215-0366(16)30417-5
http://www.ncbi.nlm.nih.gov/pubmed/28012485
http://www.ncbi.nlm.nih.gov/pubmed/1135616
https://dx.doi.org/10.1161/01.STR.0000258355.23810.c6
http://www.ncbi.nlm.nih.gov/pubmed/17272767
https://dx.doi.org/10.1016/j.jphys.2013.12.012
http://www.ncbi.nlm.nih.gov/pubmed/24856948
https://dx.doi.org/10.1080/14737175.2021.1982696
http://www.ncbi.nlm.nih.gov/pubmed/34538154
https://dx.doi.org/10.3389/fneur.2021.749322
http://www.ncbi.nlm.nih.gov/pubmed/34744985
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8564176
https://dx.doi.org/10.1186/s12883-025-04470-4
http://www.ncbi.nlm.nih.gov/pubmed/41540346
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC12853742
https://dx.doi.org/10.1177/17474930241242628
http://www.ncbi.nlm.nih.gov/pubmed/38497332
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC11298115
https://dx.doi.org/10.1161/JAHA.122.025868
http://www.ncbi.nlm.nih.gov/pubmed/35730636
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9333390

47.

48.

49,

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Braun RG, Heitsch L, Cole JW, Lindgren AG, de Havenon A, Dude JA, et al. Domain-Specific Outcomes
for Stroke Clinical Trials: What the Modified Rankin Isn't Ranking. Neurology. 2021;97:367-77. [DOI]
[PubMed] [PMC]

Chaisinanunkul N, Starkman S, Gornbein ], Hamilton S, Chatfield F, Conwit R, et al. Staged use of
ordinal and linear disability scales: a practical approach to granular assessment of acute stroke
outcome. Front Neurol. 2023;14:1174686. [DOI] [PubMed] [PMC(]

Niznick N, Saigle V, Marti ML, Laframboise ], Zha X, Andersen C, et al.; APOC Investigators and the
Canadian Critical Care Trials Group. Patient Relevance of the Modified Rankin Scale in Subarachnoid
Hemorrhage Research: An International Cross-sectional Survey. Neurology. 2023;100:e1565-73.
[DOI] [PubMed] [PMC]

Nobels-Janssen E, Postma EN, Abma IL, van Dijk JMC, de Ridder IR, Schenck H, et al. Validity of the
modified Rankin Scale in patients with aneurysmal subarachnoid hemorrhage: a randomized study.
BMC Neurol. 2024;24:23. [DOI] [PubMed] [PMC(]

Erler KS, Wu R, DiCarlo JA, Petrilli MF, Gochyyev P, Hochberg LR, et al. Association of Modified Rankin
Scale With Recovery Phenotypes in Patients With Upper Extremity Weakness After Stroke. Neurology.
2022;98:€1877-85. [DOI] [PubMed] [PMC(]

Verrienti G, Colonna I, Raccagni C. Use of vortioxetine in different neurological fields: a systematic
review and future perspectives. Neurol Sci. 2025;46:2055-71. [DOI] [PubMed]

Verrienti G, Lombardozzi G, Albergo G, De Filippis S. Trazodone in neurology, a new life for an old
molecule—an updated, comprehensive, systematic review of clinical trials. Int ] Psychiatry Clin Pract.
2026;30:12-22. [DOI] [PubMed]

Rodoshi ZN, Shibu S, Omer O, Tallal H, Gondal MZD, Shahid Z, et al. Comparative Efficacy of Selective
Serotonin Reuptake Inhibitors (SSRIs) and Serotonin-Norepinephrine Reuptake Inhibitors (SNRIs) in
the Management of Post-stroke Depression: A Systematic Review of Randomized Controlled Trials.
Cureus. 2025;17:e84784. [DOI] [PubMed] [PMC]

Lee EJ, Oh MS, Kim ]S, Chang DI, Park JH, Cha JK, et al. Serotonin transporter gene polymorphisms may
be associated with poststroke neurological recovery after escitalopram use. ] Neurol Neurosurg
Psychiatry. 2018;89:271-6. [DOI] [PubMed]

Kohen R, Cain KC, Buzaitis A, Johnson V, Becker K], Teri L, et al. Response to psychosocial treatment in
poststroke depression is associated with serotonin transporter polymorphisms. Stroke. 2011;42:
2068-70. [DOI] [PubMed] [PMC(]

Uher R, Huezo-Diaz P, Perroud N, Smith R, Rietschel M, Mors O, et al. Genetic predictors of response to
antidepressants in the GENDEP project. Pharmacogenomics ]. 2009;9:225-33. [DOI] [PubMed]
Balkaya M, Cho S. Genetics of stroke recovery: BDNF val66met polymorphism in stroke recovery and
its interaction with aging. Neurobiol Dis. 2019;126:36-46. [DOI] [PubMed] [PMC]

Stanne TM, Aoberg ND, Nilsson S, Jood K, Blomstrand C, Andreasson U, et al. Low Circulating Acute
Brain-Derived Neurotrophic Factor Levels Are Associated With Poor Long-Term Functional Outcome
After Ischemic Stroke. Stroke. 2016;47:1943-5. [DOI] [PubMed]

Liu J, Wang C. Microstructure and Genetic Polymorphisms: Role in Motor Rehabilitation After
Subcortical Stroke. Front Aging Neurosci. 2022;14:813756. [DOI] [PubMed] [PMC(]

Cassidy JM, Mark J1, Cramer SC. Functional connectivity drives stroke recovery: shifting the paradigm
from correlation to causation. Brain. 2022;145:1211-28. [DOI] [PubMed] [PMC(]

McDonnell MN, Stinear CM. TMS measures of motor cortex function after stroke: A meta-analysis.
Brain Stimul. 2017;10:721-34. [DOI] [PubMed]

Harquel S, Cadic-Melchior A, Morishita T, Fleury L, Witon A, Ceroni M, et al. Stroke Recovery-Related
Changes in Cortical Reactivity Based on Modulation of Intracortical Inhibition. Stroke. 2024;55:
1629-40. [DOI] [PubMed]

Explor Neuroprot Ther. 2026;6:1004165 | https://doi.org/10.37349/ent.2026.1004165 Page 13


https://dx.doi.org/10.1212/WNL.0000000000012231
http://www.ncbi.nlm.nih.gov/pubmed/34172537
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8397584
https://dx.doi.org/10.3389/fneur.2023.1174686
http://www.ncbi.nlm.nih.gov/pubmed/37456628
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10344771
https://dx.doi.org/10.1212/WNL.0000000000206879
http://www.ncbi.nlm.nih.gov/pubmed/36750387
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10103120
https://dx.doi.org/10.1186/s12883-023-03479-x
http://www.ncbi.nlm.nih.gov/pubmed/38216872
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10785372
https://dx.doi.org/10.1212/WNL.0000000000200154
http://www.ncbi.nlm.nih.gov/pubmed/35277444
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9109148
https://dx.doi.org/10.1007/s10072-025-07987-1
http://www.ncbi.nlm.nih.gov/pubmed/39808348
https://dx.doi.org/10.1080/13651501.2025.2572291
http://www.ncbi.nlm.nih.gov/pubmed/41082320
https://dx.doi.org/10.7759/cureus.84784
http://www.ncbi.nlm.nih.gov/pubmed/40557026
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC12186867
https://dx.doi.org/10.1136/jnnp-2017-316882
http://www.ncbi.nlm.nih.gov/pubmed/29030421
https://dx.doi.org/10.1161/strokeaha.110.611434
http://www.ncbi.nlm.nih.gov/pubmed/21847802
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3395370
https://dx.doi.org/10.1038/tpj.2009.12
http://www.ncbi.nlm.nih.gov/pubmed/19365399
https://dx.doi.org/10.1016/j.nbd.2018.08.009
http://www.ncbi.nlm.nih.gov/pubmed/30118755
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7653673
https://dx.doi.org/10.1161/STROKEAHA.115.012383
http://www.ncbi.nlm.nih.gov/pubmed/27301948
https://dx.doi.org/10.3389/fnagi.2022.813756
http://www.ncbi.nlm.nih.gov/pubmed/35177977
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8843845
https://dx.doi.org/10.1093/brain/awab469
http://www.ncbi.nlm.nih.gov/pubmed/34932786
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9630718
https://dx.doi.org/10.1016/j.brs.2017.03.008
http://www.ncbi.nlm.nih.gov/pubmed/28385535
https://dx.doi.org/10.1161/STROKEAHA.123.045174
http://www.ncbi.nlm.nih.gov/pubmed/38639087

64. Murphy TH, Corbett D. Plasticity during stroke recovery: from synapse to behaviour. Nat Rev
Neurosci. 2009;10:861-72. [DOI] [PubMed]

65. Cassidy JM, Cramer SC. Spontaneous and Therapeutic-Induced Mechanisms of Functional Recovery
After Stroke. Transl Stroke Res. 2017;8:33-46. [DOI] [PubMed] [PMC]

Explor Neuroprot Ther. 2026;6:1004165 | https://doi.org/10.37349/ent.2026.1004165 Page 14


https://dx.doi.org/10.1038/nrn2735
http://www.ncbi.nlm.nih.gov/pubmed/19888284
https://dx.doi.org/10.1007/s12975-016-0467-5
http://www.ncbi.nlm.nih.gov/pubmed/27109642
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5079852

	Abstract
	Keywords
	Introduction
	Clinical background
	Biological rationale for SSRIs in stroke recovery

	Methods
	Transition from biological rationale to clinical evidence: current landscape of SSRIs in stroke recovery
	Fluoxetine: from early promise to large-scale neutral results
	Citalopram: mixed evidence for neurorecovery
	Escitalopram and other SSRIs

	Reconciling domain-specific neuroplastic effects with neutral global functional outcomes: clinical implications
	Future directions: biomarker-guided strategies and optimized trial design
	Conclusions
	Abbreviations
	Declarations
	Acknowledgments
	Author contributions
	Conflicts of interest
	Ethical approval
	Consent to participate
	Consent to publication
	Availability of data and materials
	Funding
	Copyright

	Publisher’s note
	References

