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Introduction: Post-stroke apathy is a prevalent yet frequently underdiagnosed 
neuropsychiatric syndrome, reported in up to one-third of stroke survivors, and 
is consistently associated with poorer functional recovery and cognitive decline. 
We  aimed to review the current evidence on available pharmacological and 
non-pharmacological treatments for post-stroke apathy, and to evaluate their 
efficacy and safety.
Methods: A systematic review was conducted following PRISMA guidelines 
and registered in the PROSPERO database (CRD42022332559). We  searched 
PubMed, Web of Science, and Scopus for randomized and non-randomized 
clinical trials published until November 2024. Eligible studies included adults 
with ischemic or hemorrhagic stroke and a defined diagnosis of apathy. 
Interventions included pharmacological treatments and non-pharmacological 
strategies, such as neuromodulation techniques. Data extraction and risk of bias 
assessment were independently performed by two reviewers using the RoB-2 
tool.
Results: Ten clinical trials involving 2,359 patients were included. Pharmacological 
interventions with escitalopram and donepezil (alone or combined with intensive 
language action therapy) showed potential benefits. Nefiracetam yielded mixed 
results depending on dose and coexisting depression. Non-pharmacological 
approaches such as problem-solving therapy, motor relearning programs, 
strategy training, and complex rehabilitation programs demonstrated significant 
improvement in apathy scores. High-frequency repetitive transcranial magnetic 
stimulation also showed efficacy. However, heterogeneity in study design and 
apathy assessment scales limited direct comparisons.
Conclusion: Several interventions, including escitalopram, donepezil, motor 
relearning programs, strategy training, and rTMS, have demonstrated potential 
effectiveness in treating post-stroke apathy. Nevertheless, evidence remains 
scarce and heterogeneous, underscoring the need for larger, high-quality 
randomized controlled trials to establish definitive treatment guidelines.
Systematic review registration: https://www.crd.york.ac.uk/PROSPERO/view/
CRD42022332559.
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1 Introduction

Neuropsychiatric disturbances are prevalent sequelae of stroke 
and significantly compromise functional independence and quality of 
life. While cognitive impairment and depression have been extensively 
investigated, apathy remains an under-recognized yet highly prevalent 
behavioral syndrome in stroke survivors, associated with adverse 
functional and cognitive outcomes (1).

Post-stroke apathy is particularly common among older 
individuals and those with prior cerebrovascular pathology (2, 3). Its 
occurrence appears independent of lesion laterality or stroke 
subtype, with similar prevalence reported across ischemic and 
hemorrhagic events (4). Co-occurrence with depression and 
cognitive deficits is frequent, and both conditions are recognized as 
significant clinical predictors of apathy (5–7). Although its global 
impact on clinical outcomes is variable, apathy has been linked to 
poorer prognosis in younger patients and those with a first-ever 
stroke (3).

Differentiating apathy from depression remains diagnostically 
challenging due to overlapping symptomatology, including diminished 
initiative and reduced goal-directed behavior. However, apathy is 
characterized by emotional indifference and attenuated affective 
response, in contrast to the pervasive negative affect that typifies 
depression (1). Importantly, apathy may also represent an early clinical 
marker of incipient dementia, including vascular dementia (8). 
Although its neurobiological substrates are not fully elucidated, 
converging evidence implicates dysfunction in fronto-subcortical 
circuits, particularly involving the thalamus, basal ganglia, and 
prefrontal cortex (1).

The estimated prevalence of post-stroke apathy is approximately 
34.6%, rivaling or exceeding that of post-stroke depression (2). 
However, prevalence estimates vary widely depending on the 
assessment modality, with higher rates reported in clinician-based 
evaluations compared to informant- or patient-rated scales (9).

In contrast to other neurodegenerative conditions such as 
Parkinson’s disease or Alzheimer’s disease, for which apathy 
management strategies are better established, therapeutic approaches 
for post-stroke apathy remain poorly defined. Available interventions 
include selective serotonin reuptake inhibitors, cholinesterase 
inhibitors, dopaminergic agents, neuropsychological rehabilitation, 
and non-invasive neuromodulation techniques (1).

Currently, no evidence-based guidelines exist for the clinical 
management of post-stroke apathy. The present systematic review 
aims to comprehensively examine the available pharmacological and 
non-pharmacological treatments for post-stroke apathy and to 
evaluate their efficacy and safety in this population.

2 Methods

2.1 Search strategy

This systematic review was conducted in accordance with the 
Preferred Reporting Items for Systematic Reviews and Meta-Analyses 
Protocols (PRISMA) guidelines (10) and the protocol was 
prospectively registered in the PROSPERO database (CRD 
42022332559). A comprehensive search was performed across 
PubMed, Web of Science, and Scopus databases for studies published 

in English or Spanish and indexed in Journal Citation Reports (JCR). 
The search included literature published up to November 2024.

Eligible studies met the following inclusion criteria: (A) 
randomized controlled trials (RCTs), quasi-randomized, or 
non-randomized clinical trials; (B) adult participants (≥18 years) with 
a diagnosis of ischemic or hemorrhagic stroke; (C) explicit assessment 
of apathy, with differentiation from depression; and (D) evaluation of 
a therapeutic intervention targeting apathy, including pharmacological 
treatments and non-pharmacological strategies such as 
neuromodulation techniques. Case reports and case series 
were excluded.

The search strategy combined the following terms:
(“stroke” OR “brain hemorrhage” OR “brain infarction” OR 

“cerebrovascular disease” OR “cerebral infarction”) AND (“apathy” 
OR “passivity” OR “indifference” OR “depression” OR “akinetic 
mutism” OR “anhedonia”) AND (“treatment” OR “antidepressants” 
OR “non-pharmacological treatment” OR “psychotherapy” OR 
“neuropsychological advice” OR “neurostimulation” OR “tDCS” OR 
“TMS” OR “mindfulness”).

Additionally, reference lists of all relevant articles were manually 
screened to identify further eligible studies.

2.2 Study selection

Two independent reviewers (ML R-F and L A-P) screened titles 
and abstracts for relevance based on predefined eligibility criteria. 
Duplicate entries were removed using Mendeley and the Rayyan web 
application (11). Full texts of potentially eligible studies were then 
reviewed independently to confirm inclusion. Any disagreements 
were resolved through discussion with a third senior reviewer (P 
M-S). The study selection process was documented and presented in 
a PRISMA-compliant flow diagram.

2.3 Data extraction

Data extraction was independently performed by two reviewers. 
Extracted information included study design, population 
characteristics, intervention details, duration of illness, outcome 
measures (primary and secondary), and length of follow-up. 
Discrepancies were resolved through consensus with a third reviewer.

Due to the expected heterogeneity in study design, populations, 
and outcome measures, a quantitative meta-analysis was 
not performed.

2.4 Risk of bias assessment

The risk of bias of included studies was evaluated using the 
Cochrane Risk of Bias tool version 2.0 (RoB-2) (12), which assesses 
five domains: (A) bias arising from the randomization process, (B) 
deviations from intended interventions, (C) missing outcome data, 
(D) outcome measurement, and (E) selection of the reported result. 
Risk levels were categorized as follows: “high risk” if at least one 
domain was rated high; “some concerns” if one or more domains 
raised concerns but none were rated high; and “low risk” if all domains 
were rated as low risk.
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3 Results

Following removal of duplicates, a total of 5,346 records were 
identified through database searches and screened for eligibility. 
Of these, 245 full-text articles were assessed, and 10 studies met 
the inclusion criteria for this systematic review. The study 
selection process is detailed in the PRISMA flow diagram 
(Figure 1).

3.1 Study characteristics

A total of 10 studies encompassing 2,359 participants were 
included in the final analysis. Among these, 8 were randomized 
controlled trials (RCTs) and 2 were open-label trials. Key study 
characteristics are summarized in Table  1. The mean age of 
participants ranged from 38 to 80 years, with a predominance of male 
subjects. Lesion distribution was heterogeneous, involving multiple 
cerebrovascular territories.

3.2 Risk of bias assessment

The certainty of the evidence presented in the studies was evaluated 
in the Rob 2 tool and is summarized in Figure 2. Six RCTs had a low 
RoB 2, two had high Rob2, and two had some concerns (Figure 3).

3.3 Pharmacological treatment

3.3.1 Escitalopram
Mikami et al. (13) demonstrated a preventive effect of escitalopram 

on the development of post-stroke apathy in patients enrolled within 
the first 3 months following the cerebrovascular event. In this 
randomized controlled trial involving 154 participants, subjects were 
assigned to receive escitalopram, placebo, or problem-solving therapy 
(PST). Kaplan–Meier analysis revealed that individuals in the placebo 
group were 3.47 times more likely to develop apathy compared to those 
treated with escitalopram (p < 0.0001). No significant differences in the 
incidence of adverse events were observed between groups.

FIGURE 1

PRISMA flow diagram.
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FIGURE 2

Summary of the quality of the included studies according to the RoB-2 tool.

TABLE 1  Clinical trial characteristics.

Author, 
study type

Population 
mean age/

male

Stroke 
type

Apathy 
diagnosis

Intervention Comparator Outcome

Pharmocological interventions

Whyte et al. (15)

Open-label study

13

69.1/8

Ischemic AES Donepezil, 

Galantamine

Historical control 

group

Improvement of AES punctuation

Robinson et al. 

(16).

RCT

70

66.3/40

Ischemic/

hemorrhagic

Apathy Scale Nefiracetam (600 or 

900 mg/day)

Placebo Nefiracetam significantly improved 

apathy scores

Mikami et al. (13)

RCT

154

63.7/93

Ischemic/

hemorrhagic

(<3 months)

AES Escitalopram, PST Placebo Effective to prevent apathy onset, lower 

risk with escitalopram and PST.

Starkstein et al. 

(17)

RCT

13

68,65/10

Ischemic/

hemorrhagic

Apathy

Scale

Nefiracetam 

(900 mg/day)

Placebo No significant improvement in apathy 

scores

Tay et al. (18).

RCT

(Post-hoc)

1,369

70.7/846

Ischemic/

hemorrhagic

MADRS Fluoxetine Placebo Apathetic scores No reduction in apthy. 

Fluoxetine reduced depression.

Berthier et al. 

(14)

Open label-study

10

51.6/8

Chronic 

ischemic/

hemorrhagic

SADQ-21 Donepezil + ILAT Donepezil alone Donepezil-ILAT improved apathy and 

language outcomes

Non-pharmacological interventions

Skidmore et al. 

(21).

RCT

30

68.33/20

Acute 

ischemic/

hemorrhagic

AES Strategy training Reflective listening Strategy training was associated with 

significantly lower levels of post-stroke 

apathy.

Mayo et al. (22).

RCT

186

63/113

Ischemic/

hemorrhagic

Apathy

Scale

Immediate group-

based rehabilitation 

program

Delayed group-based 

rehabilitation 

program.

Both inmmediate and delayed 

interventions significantly increased 

meaningful activity and reduced apathy

Sasaki et al. (23)

RCT

13

64.45/11

Chronic 

ischemic/

hemorrhagic

Apathy

Scale

Hugh-frequency 

rTMS

Sham stimulation rTMS significantly improved apathy 

aymptoms.

Chen et al. (19). 

RCT

488

65.61/258

Ischemic AES MRP Bobath approach MRP was significantly more effective in 

preventing of new onset of apathy 

following stroke

*AES, Apathy evaluation scale; PST, problem-solving therapy; SADQ-21, Apathy and depression subdomain scores of the Stroke Aphasia Depression Questionnaire-21; ILAT, intensive 
language action therapy; MADRS, Montgomery-Asberg Depression Rating Scale MRP, motor relearning program; RCT, Randomized clinical trial.
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3.3.2 Acetylcholinesterase inhibitors (donepezil 
and galantamine)

Berthier et al. (14) conducted a 10-week open-label feasibility 
study in 10 patients with chronic post-stroke aphasia following left 
perisylvian stroke. Participants received donepezil 5 mg/day for 4 
weeks, followed by 10 mg/day for another 4 weeks, and finally 
donepezil 10 mg/day combined with 3 h per day of intensive 
language action therapy (ILAT) for 2 weeks. Apathy and depression 
were assessed using the relevant subscales of the Stroke Aphasia 
Depression Questionnaire–21 (SADQ-21), along with the Western 
Aphasia Battery–Aphasia Quotient (WAB-AQ). Significant 
improvements in apathy were observed only following the 
combined donepezil + ILAT intervention (p = 0.007), but not with 
donepezil alone (p = 0.125), nor when comparing donepezil 
monotherapy to the combined approach (p = 0.203). Depression 
scores also improved significantly with the combined therapy versus 
donepezil alone (p = 0.023).

Whyte et  al. (15) evaluated the impact of acetylcholinesterase 
inhibitors on cognitive and functional recovery in an open-label pilot 
study of stroke patients over 60 years old with post-stroke cognitive 
decline (excluding individuals with prior Alzheimer’s disease). Patients 
received either donepezil or galantamine for 12 weeks. AES scores 
improved progressively throughout the intervention. Notably, in the 
donepezil group, changes in AES scores were positively associated with 
gains in Functional Independence Measure–motor subscale scores. 
However, given that a historical control group was used and apathy was 
not systematically assessed in controls, direct conclusions regarding 
treatment efficacy for apathy could not be drawn.

3.3.3 Nefiracetam
The effectiveness of nefiracetam in post-stroke apathy has 

been assessed in two randomized trials with conflicting findings. 
Robinson et al. (16) included 70 patients with major depressive 
disorder and coexisting apathy 3 months post-stroke. Participants 
were randomized to receive 900 mg/day or 600 mg/day of 
nefiracetam, or placebo. The 900 mg/day group exhibited 
significantly greater reductions in Apathy Scale (AS) scores 
compared to both the lower-dose and placebo groups (p = 0.05), 
without differences in depressive symptoms. In contrast, 
Starkstein et  al. (17) studied 13 non-depressed patients with 
apathy within 2 months post-stroke, randomized to 450 mg/day 
of nefiracetam or placebo. While AS scores declined by an average 
of 7 points in the nefiracetam group, this difference was not 

statistically significant. Variability in sample size, dose, and 
patient characteristics likely contributed to the inconsistent 
results, precluding firm conclusions.

3.3.4 Fluoxetine
Tay et al. (18) assessed the efficacy of fluoxetine for post-stroke 

apathy in a randomized trial involving 1,369 patients assigned to 
fluoxetine (n = 681) or placebo (n = 688) for 6 months. The proportion 
of patients exhibiting apathy remained unchanged in the fluoxetine 
group, while it increased in the placebo group. However, both groups 
demonstrated a significant increase in apathy symptom scores over 
time, suggesting limited clinical benefit.

3.4 Non-pharmacological treatment

3.4.1 Problem-solving therapy
In the same trial by Mikami et  al. (13), PST—a structured 

intervention designed to enhance adaptive coping and goal-
directed behavior—was associated with a significantly reduced 
risk of post-stroke apathy compared to placebo. After adjusting 
for confounding variables (age, sex, cognitive status, diabetes), 
patients in the placebo group were 1.84 times more likely to 
develop apathy. The protective effect of PST reached 
statistical significance.

3.4.2 Motor relearning program
MRP is a rehabilitation strategy that emphasizes active patient 

engagement in functional task practice. Chen et al. (19) compared 
MRP to the Bobath approach in a randomized controlled trial 
including 488 patients with first-ever ischemic stroke within 7 
days of onset, none of whom met apathy criteria at baseline. The 
main difference between the Motor Relearning Program (MRP) 
and the Bobath approach lies in their underlying principles: while 
Bobath emphasizes therapist-guided facilitation of normal 
movement patterns, MRP is based on motor learning theory and 
promotes active problem solving and patient participation in 
functional tasks. Given that apathy is closely related to reduced 
initiative and motivation, MRP may be  more effective in 
preventing poststroke apathy by actively engaging patients in 
goal-directed activities and enhancing motivational drive. Patients 
were randomized to receive either MRP (n = 245) or Bobath-
based therapy (n = 243), with a 12-month follow-up. Although 

FIGURE 3

Assessment of risk of bias: RoB-2 tool to evaluate the methodological quality of randomized crossover studies and randomized clinical trials (RCT).
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AES scores declined in both groups, apathy severity was 
significantly lower in the MRP group. Moreover, individuals in the 
Bobath group were 1.63 times more likely to develop apathy 
compared to those in the MRP group.

3.4.3 Strategy training
Strategy training incorporates techniques such as goal setting, 

self-monitoring, and problem-solving to foster autonomy and 
engagement in rehabilitation. While previous studies have shown 
benefits for cognitive and functional recovery, its effect on apathy 
had not been specifically explored (20). Skidmore et  al. (21) 
randomized stroke patients with cognitive impairment to receive 
either strategy training or reflective listening, in addition to 
standard inpatient rehabilitation. Over a six-month follow-up, the 
strategy training group exhibited significantly lower apathy scores 
at 3 months, with a moderate-to-large, statistically significant 
effect. At 6 months, the reduction in apathy persisted, though 
without statistical significance. In contrast, apathy symptoms 
increased over time in the control group.

3.4.4 Complex intervention
Mayo et  al. (22) evaluated a structured, community-based 

rehabilitation program designed with direct input from stroke 
survivors. Patients within 5 years post-stroke were randomized to 
immediate or delayed program initiation (4 months). Participants 
attended group sessions held in a community-based setting twice 
per week, each lasting approximately 3 h, organized into three 
consecutive 3-month blocks, for a total program duration of 
12 months. Although the intervention significantly reduced apathy 
levels, the between-group difference did not exceed the threshold 
for clinical significance.

3.4.5 Repetitive transcranial magnetic stimulation
Sasaki et al. (23) examined the therapeutic potential of high-

frequency rTMS in 13 patients with chronic post-stroke apathy. 
Participants were randomized to receive active or sham 
stimulation. They received 5 sessions of either rTMS or sham 
stimulation over 5 consecutive days. The rTMS protocol targeted 
the dorsal anterior cingulate and medial prefrontal cortex using 
10 Hz trains (10 s on, 50 s off; 2,000 pulses per session, 20 min 
total). The active rTMS group showed a significantly greater 
reduction in AES scores compared to the sham group, suggesting 
that neuromodulation may improve motivational deficits in 
this population.

4 Discussion

To our knowledge, this is the first systematic review specifically 
focused on the treatment of post-stroke apathy that comprehensively 
evaluates both pharmacological and non-pharmacological 
interventions in adult stroke survivors. Although apathy is one of 
the most prevalent neuropsychiatric sequelae of stroke, it remains 
underdiagnosed and poorly managed in clinical practice. Our 
findings integrate pharmacological and non-pharmacological 
interventions and highlight promising candidates such as 
escitalopram, galantamine, donepezil (alone or in combination with 
ILAT), motor relearning programs (MRP), strategy training, 

community-based interventions (EBP), and rTMS. Nevertheless, 
the substantial methodological heterogeneity across studies and the 
overall scarcity of robust data underscores the need for high-quality 
randomized trials.

Apathy, characterized by a marked reduction in goal-directed 
behavior, affects approximately one-third of stroke survivors and 
is consistently associated with worse functional and cognitive 
outcomes (1). Despite its clinical significance, apathy is often 
overshadowed by post-stroke depression and cognitive 
impairment. Importantly, it is not yet formally recognized as a 
clinical syndrome in major diagnostic systems. While the ICD-11 
classifies apathy as a symptom under code MB24.4, and the 
DSM-5 includes it as a feature of other disorders (e.g., mood or 
neurocognitive syndromes), neither system defines it as a 
standalone diagnosis (24).

This lack of formal nosological status limits clinical 
recognition and research. Diagnosis relies instead on various 
operationalized criteria and rating scales. While tools such as the 
Neuropsychiatric Inventory (NPI) include apathy as part of a 
broader syndrome (25), several instruments have been specifically 
developed to measure apathy: the Structured Clinical Interview 
for Apathy (SCIA) (26), Apathy Evaluation Scale (AES) (27), 
Apathy Scale (AS) (28), Apathy Inventory (AI) (29), Dementia 
Apathy Interview and Rating (DAIR) (30), and Lille Apathy 
Rating Scale (LARS) (31), many of which are available in validated 
Spanish versions.

Neurobiologically, apathy is thought to result from 
dysfunction in brain networks involving the prefrontal cortex, 
basal ganglia, and their interconnecting circuits, modulated by 
neurotransmitters such as dopamine, serotonin, acetylcholine, 
and norepinephrine (32). Based on lesion studies, Levy and 
Dubois have proposed three apathy subtypes—emotional-
affective, cognitive, and auto-activation deficit—each linked to 
distinct disruptions in fronto-subcortical loops (3, 33).

Despite the high prevalence and clinical impact of post-stroke 
apathy, interventional research remains limited. Most studies rely 
on the AES for diagnosis and follow-up. Escitalopram (13), 
galantamine (15), donepezil monotherapy (15), and donepezil 
combined with ILAT (14) were associated with improvements in 
apathy measures. Nefiracetam also showed beneficial effects in 
one trial involving patients with comorbid depression (16) but 
failed to demonstrate efficacy in non-depressed individuals (17).

Among non-pharmacological strategies, MRP (19), strategy 
training (21), EBP (22), and rTMS (23) demonstrated 
improvements in apathy outcomes. However, small sample sizes 
and varied methodologies limit generalizability.

Management of apathy is better characterized in other 
neurological disorders. Apathy is highly prevalent in dementia, 
particularly Alzheimer’s disease, where it is linked to accelerated 
functional and cognitive decline (34). Despite this, no 
pharmacological treatment is currently approved for apathy in any 
condition. Acetylcholinesterase inhibitors have demonstrated 
some efficacy in Alzheimer’s (34) and Parkinson’s disease (35). 
Rivastigmine improved apathy in dementia with Lewy bodies (36), 
while memantine evidence is less consistent (37).

Psychostimulants, particularly methylphenidate, have shown 
efficacy in Alzheimer’s (38, 39) and Parkinson’s disease (40), 
either as monotherapy or combined with cholinesterase inhibitors. 
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Several case reports suggest potential benefit in post-stroke apathy 
as well (41, 42). On the other hand, serotoninergic antidepressants 
have not proven effective for apathy in the absence of major 
depression, particularly in Alzheimer’s disease (43–46). In 
frontotemporal dementia, agomelatine has shown promise in a 
single trial (47).

Non-pharmacological interventions such as music therapy, 
individualized engagement, cognitive stimulation, multisensory 
behavioral therapy, art therapy, and therapeutic conversation are 
recommended in international guidelines (48), although their 
evidence base in stroke populations is limited.

There are also case reports describing improvement of post-
stroke apathy with other agents: bromocriptine in two patients with 
lacunar infarcts (49, 50), zolpidem in a patient with a right 
hemispheric hemorrhagic stroke (51), and olanzapine in a patient 
with a left MCA infarction (52). While intriguing, these observations 
remain anecdotal and warrant further controlled investigation.

This review has some limitations. The number of eligible trials 
was small, with many studies being underpowered, lacking 
blinding, small sample or using heterogeneous designs in terms of 
apathy definitions, outcome measures (apathy scores), and timing 
of intervention. The use of apathy subscales within broader 
depression tools may have limited diagnostic specificity, and the 
absence of meta-analysis prevents quantitative synthesis. 
Moreover, comparability across trials is limited by the variability 
in apathy assessment tools. Recent studies (53, 54) have developed 
multidimensional instruments for evaluating this condition, 
which may help in the future to address differences arising from 
the diverse cultural and clinical contexts in which the various 
trials are conducted. Nonetheless, this is the first systematic 
review to examine both pharmacological and nonpharmacological 
interventions for post-stroke apathy, applying rigorous 
methodology, predefined inclusion criteria, a comprehensive 
search strategy, and independent bias assessment, enhancing its 
reliability and clinical relevance.

5 Conclusion

Several therapeutic strategies—including escitalopram, 
galantamine, donepezil (alone or with ILAT), MRP, strategy 
training, EBP, and rTMS—have shown potential efficacy in 
clinical trials for post-stroke apathy. However, the evidence base 
remains limited, heterogeneous, and based largely on small 
samples. These findings highlight the urgent need for large-scale, 
multicenter, randomized controlled trials with standardized 
diagnostic criteria and outcome measures to establish evidence-
based recommendations for the management of post-
stroke apathy.
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