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1. FULL SEARCH STRATEGIES

Supplementary Item S1. The search strategy utilised for the PubMed database (n=81). 

("Stroke"[Mesh] OR stroke* OR "cerebrovascular accident*" OR "cerebral infarct*" OR "brain ischemia" OR "intracerebral hemorrhage")
AND
("Uric Acid"[Mesh] OR "uric acid" OR "urate" OR hyperuricemi* OR "serum uric acid")
AND
("Allopurinol"[Mesh] OR allopurinol OR febuxostat OR probenecid OR "xanthine oxidase inhibitor*" OR "uricosuric agent*" OR "uric acid lowering" OR "urate lowering")
AND
(randomized controlled trial[pt] OR randomized[tiab] OR observational[tiab] OR cohort[tiab] OR case-control[tiab] OR trial[tiab])

Supplementary Item S2. The search strategy utilised for the Scopus database (n=361). 

(TITLE-ABS-KEY(stroke* OR "cerebrovascular accident*" OR "cerebral infarct*" OR "brain ischemia" OR "intracerebral hemorrhage"))
AND
(TITLE-ABS-KEY("uric acid" OR urate OR hyperuricemi* OR "serum uric acid"))
AND
(TITLE-ABS-KEY(allopurinol OR febuxostat OR probenecid OR "xanthine oxidase inhibitor*" OR "uricosuric agent*" OR "uric acid lowering" OR "urate lowering"))

Supplementary Item S3. The search strategy utilised for the Cochrane CENTRAL register (n=130). 

(Stroke OR cerebrovascular accident OR cerebral infarction OR brain ischemia OR intracerebral hemorrhage OR intracerebral haemorrhage)
AND
(Uric acid OR urate OR hyperuricemia OR hyperuricaemia)
AND
(Allopurinol OR febuxostat OR probenecid OR xanthine oxidase inhibitor OR uricosuric agent OR uric acid lowering OR urate lowering)










2. FULL-TEXT SCREENING AND ELIGIBILITY

Supplementary Item S4. A table illustrating all articles that underwent full-text screening, and the corresponding reasons (if applicable) for exclusion from the systematic review. 

	[bookmark: RANGE!A1:A16]#
	ARTICLE
	ENGLISH
	FULL-TEXT AVAILABLE
	ORIGINAL
	POPULATION
	INTERVENTION
	OUTCOME
	NON-DUPLICATE
	INCLUDE

	1
	Amaro (2010)
	Y
	Y
	Y
	Y
	N
	
	
	N

	2
	Dawson (2009)
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y

	3
	Ganji (2021)
	Y
	Y
	Y
	Y
	N
	
	
	N

	4
	Higgins (2014)
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y

	5
	Khan (2008)
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y

	6
	Li (2021)
	Y
	Y
	Y
	Y
	Y
	N
	
	N

	7
	Lu (2016)
	Y
	Y
	Y
	Y
	N
	
	
	N

	8
	Muir (2008)
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y

	9
	Naganuma (2018)
	Y
	Y
	Y
	Y
	N
	
	
	N

	10
	Nihei (1989)
	Y
	N
	
	
	
	
	
	N

	11
	Taheraghdam (2014)
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y

	12
	Wang (2022)
	Y
	Y
	Y
	Y
	Y
	N
	
	N

	13
	Zhang (2023)
	Y
	Y
	Y
	Y
	Y
	N
	
	N

	14
	Isrctn (2025)
	Y
	Y
	Y
	Y
	Y
	Y
	N
	N

	15
	Wong (2022)
	Y
	Y
	Y
	Y
	Y
	Y
	N
	N

	16
	Dawson (2023)
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y











3. SUMMARY OF INCLUDED STUDIES

Supplementary Item S5. A table illustrating the specific parameters of each of the six included studies, including population, medication, dosage, duration, and timing post-stroke.  

	Publication
	Study Details
	Intervention Specifics

	
	
	Medication
	Dose
	Duration
	Timing Post-Stroke

	Dawson et al., 2009
	RCT with 45 patients, aged >18. Also excluded patients with >70% ICA stenosis.
Mean age = 58.3
	Allopurinol vs placebo
	300 mg, once daily
	3-month course
	2 weeks to 6 months
(0.5-6 months)

	Dawson et al., 2023
	RCT with 464 participants, with 372 analysed
Aged >50
Included TIA patients
	Allopurinol vs placebo
	300 mg, twice daily
	104 weeks – 2 years
	Within 30 days
(1 month)

	Higgins et al., 2014
	RCT with 80 participates, mean age of 67.8.
Aged >18

	Allopurinol vs placebo
	300 mg daily
	12 months
	Within 12 months

	Khan et al., 2008
	RCT with 30 patients with high urate (>0.38 mmol/L)

28 analysed
	Allopurinol vs placebo
	300 mg daily
	8 weeks
	Average time was 138  94 weeks and 145   101 weeks in the allopurinol and placebo group, respectively.
Allopurinol: 11-58 months
Placebo: 11-61.5 months

	Muir et al., 2008
	RCT with 50 patients
Mean age of 70 years
	High dose (300 mg) allopurinol vs low dose (100 mg) vs placebo.
	300 mg daily for high dose
100 mg daily for low dose
	6 weeks
	Within 72 hours

	Taheraghdam et al., 2014
	RCT with 70 patients
Mean age of 68.9 years
	Allopurinol vs placebo
	200 mg daily
	3 months
	Patients were admitted to hospital within first 24 hours of symptom initiation
Dosing began a day after baseline assessment (occurring on day of admission)





4. SYNTHESISED RESULTS

Supplementary Item S6. A table illustrating the results and key findings of each of the included studies, synthesised from the dual independent screening and extraction of articles. 

	Article
	Results

	Dawson et al., 2009
	Cerebrovascular Reactivity (CVR) did not change following treatment with allopurinol [median CVR change 0.89% after allopurinol (n = 20) and -0.68% after placebo (n = 25).
· CVR was defined as the percentage change in middle cerebral artery flow velocity following an intravenous injection of 15 mg kg−1 of acetazolamide.
No benefit was found in this study

	Dawson et al., 2023
	Volumetric assessment of white matter hyperintensity (WMH) and calculation Rotterdam Progression Score (RPS) occurred at week 104.
· WMH is a marker of cerebral small vessel disease and is present in 90% of people with ischaemic stroke. The degree of WMH progression over time are associated with higher rates of stroke, death, and cognitive and physical decline.
· RPS helps quantify progression of WMH over time
Results:
The RPS at week 104 was 1.3 (SD 1.8) with allopurinol and 1.5 (SD 1.9) with placebo (between group difference -0.17, 95% CI -0.52 to 0.17, p = 0.33)
No benefit was found in this study
· Allopurinol use did not reduce WMH progression in people with recent ischaemic stroke or TIA and is unlikely to reduce the risk of stroke in unselected people.

	Higgins et al., 2014
	Central blood pressure (CBP) and carotid intima-media thickness (CIMT) are surrogate measures of cardiovascular risk.
· Systolic CBP [-6.6 mm Hg (95% CI -13.0 to -0.3), p=0.042] and augmentation index (measurement of arterial stiffness) [-4.4% (95% CI -7.9 to -1.0), p=0.013] were each lower following allopurinol treatment compared with placebo at 12 months
· Progression in mean common CIMT at 1 year was less in allopurinol-treated patients compared with placebo [between-group difference [-0.097 mm (95% CI -0.175 to -0.019), p=0.015].
· Allopurinol lowered CBP and reduced CIMT progression at 1 year
· No difference in measures of endothelial function

	Khan et al., 2008
	Study measured the Augmentation index (AIx), a validated measure of vascular function
· For patients treated with allopurinol, there was a reduction in AIx from 26.08 +/- 3.31% to 20.15 +/- 2.23% compared with an increase in the placebo group from 23.57 +/- 3.13% to 27.64 +/- 3.44% (P = 0.031, ANOVA).
· Demonstrated that allopurinol has beneficial effects on AIx, but such improvement was not correlated with lowering of uric acid.
· Findings support known pharmacological actions of allopurinol in reducing superoxide anion-induced vascular stiffness.

	Muir et al., 2008
	Sought to investigate levels of inflammatory markers (ICAM, C-reactive protein (CRP) and interleukin-6 (IL-6) levels) after ischaemic stroke
· Intercellular adhesion molecule-1 (ICAM-1) concentration (ng/mL) rose by 51.2 in the placebo group, rose slightly (by 10.6) in the low-dose allopurinol group, but fell in the high-dose group (by 2.6; difference between groups P=0.012, Kruskal-Wallis test).
· CRP and IL-6 levels did not change in any group and there were no significant differences between groups
· 300 mg daily dose was most effective
· No significant difference in overall neurological recovery was noted between the groups

	Taheraghdam et al., 2014
	Sought to investigate functional status of patients after 3 months of treatment regimen, measured using the modified Rankin Scale (mRS), where 0 = no impairment, 6 = death. Scale assesses disability and functional independence after stroke.
· The final favorable functional status (defined as mRS = 0-2) was 23 (65.7%) and 14 (40.0%) in the treated and placebo groups, respectively, which was strongly associated with allopurinol consumption (OR = 4.646, p = 0.014) and age ≤70 years (OR = 0.139, p = 0.005) in patients with ischemic stroke after adjusting for confounders
· Allopurinol treatment improved the 3-month functional status of patients with acute ischemic stroke, as more treated patients had an mRS of 0-2 after three months










5. ASSESSMENT OF CERTAINTY OF EVIDENCE

a) Functional outcome (mRS, Barthel Index) LOW
Certainty of evidence for improving functional outcomes in stroke patients following allopurinol administration is low. While small, early phase trials (e.g. Taheraghdam et al.) suggest potential improvements when treatment is initiated within 24 hours of ischaemic stroke, such findings were inconsistent with results observed in larger trials involving subacute or chronic stroke patients. Further, study limitations such as small sample sizes, heterogeneity in timing and outcome measures, and imprecision in wide confidence intervals resulted in the downgrading of certainty for this outcome to Moderate.

b) Neurological impairment (NIHSS) LOW
Some mechanistic improvements noted in early-phase trials, but overall data are limited and inconsistent. Risk of bias due to small sample size single-centre studies and also possibly due to variation in baseline severity levels (we don’t know whether there was baseline severity differences as not included in the method).

Some early-phase randomised trials report improvements in neurological impairment, as measured via the NIHSS, suggesting potential positive effects of allopurinol in post-stroke treatment. However, the data is overall limited and inconsistent due to small sample sizes and single-centre studies, ultimately increasing risk of bias. Further methodological limitations include variations in baseline severity levels due to incomplete reporting between treatment groups. Hence, increased risk of bias and imprecision resulted in the grading of Low certainty regarding the true effect of allopurinol on improving neurological impairment after stroke.

c) Cerebrovascular recurrence LOW
No trial demonstrated a statistically significant reduction. Evidence is limited by small sample sizes, low event rates, and short follow-up in most studies.

The certainty of evidence for the effect of allopurinol on reducing recurrent cerebrovascular events is low. Across the included randomised trials, none demonstrated a statistically significant reduction. The available evidence was limited by small sample sizes, low event rates and short follow-up periods. Additionally, many studies simply assessed this outcome as a secondary endpoint rather than a primary outcome, further worsening imprecision and indirectness.

d) Mortality LOW
Across included studies, allopurinol had no demonstrable effect on mortality. Confidence is limited by sample size, low event rates, and heterogeneous follow-up periods.
The certainty of evidence displaying allopurinol’s effect on mortality following a stroke event is low. This is due to the lack of demonstrable effect of allopurinol on vascular mortality in stroke survivors and limitations in small sample sizes, low number of death events and heterogeneity in the duration of follow-up periods between studies. Additionally, mortality was not investigated as a primary outcome in any studies, thereby limiting the certainty of evidence supporting the impact of allopurinol on this outcome.

e) Serum uric acid concentration HIGH
All trials consistently demonstrated reductions in serum uric acid. Direct biochemical effect is robust, with minimal risk of bias. I think we can be pretty confident in this.

Due to universal demonstration of reduction in serum uric acid levels following allopurinol treatment across all studies, the certainty of evidence for this outcome is high. The repeatability of these findings across different study designs, treatment durations and demographics demonstrates a robust and reproducible biochemical effect of allopurinol on reducing serum uric acid. The large sample sizes between studies and reliable measurement of serum uric acid reiterate the high certainty of evidence for this outcome.

f) Safety and adverse events MODERATE
Allopurinol was well tolerated in general; adverse events were comparable to placebo across each of the acute, subacute, and long-term settings. Some studies did not systematically report adverse events, slightly reducing certainty.

The certainty of evidence for tolerability and safety of allopurinol is moderate. Most studies adequately reported that allopurinol was well-tolerated, and that the rate of adverse events was comparable to placebo in acute, subacute and long-term settings. Additionally, serious adverse events were uncommon. However, some studies failed to systematically report such adverse events, with others lacking detailed descriptions or classification of harms. Thus, the certainty was reduced to moderate.

g) Vascular and endothelial outcomes MODERATE
The certainty of evidence for the effect of allopurinol on vascular and endothelial outcomes is moderate. Several randomised controlled trials consistently demonstrated favourable effects on vascular and endothelial function, including reductions in central systolic blood pressure, arterial stiffness (augmentation index), carotid intima-media thickness progression, and circulating intercellular adhesion molecule-1 (ICAM-1). However, these improvements were not consistently replicated across all physiological outcomes, as larger trials found no significant benefit on cerebrovascular reactivity or white matter hyperintensity progression. Furthermore, substantial heterogeneity existed in the physiological endpoints assessed, treatment timing, and duration of follow-up, limiting direct comparison between studies. Consequently, although the overall evidence supports a reproducible biological effect of allopurinol on selected markers of vascular physiology, inconsistency across surrogate endpoints and imprecision reduced the certainty of evidence to moderate.
Supplementary Item S7. A tabulated summary of the assessment of certainty within this systematic review, using the GRADE framework. Included as Figure 3 in the full manuscript. 

	Outcome Domain
	Included Studies
	GRADE Rating

	Functional Outcomes
	Taheraghdam et al. (2014)
	Low

	Neurological Impairment
	Muir et al. (2008)
	Low

	Cerebrovascular Recurrence
	Dawson et al. (2023); Higgins et al. (2014)
	Low

	Mortality
	Dawson et al. (2023); Taheraghdam et al. (2014)
	Low

	Serum Uric Acid Concentration
	Dawson et al. (2009); Dawson et al. (2023); Higgins et al. (2014); Khan et al. (2008); Muir et al. (2008); Taheraghdam et al. (2014)
	High

	Safety and Adverse Events
	Dawson et al. (2009); Dawson et al. (2023); Muir et al. (2008); Taheraghdam et al. (2014)
	Moderate

	Vascular and endothelial outcomes
	Dawson et al. (2009); Dawson et al. (2023); Higgins et al. (2014); Khan et al. (2008); Muir et al. (2008)
	Moderate





