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Abstract

Background Stroke has high mortality and recurrence rates worldwide. Serum
uric acid (SUA) is a product of purine metabolism and has been recognized as
a risk factor for cardiovascular and cerebrovascular diseases. The serum uric
acid to serum creatinine ratio (SUA/Scr) represents SUA normalized for renal
function, and its role in acute cerebrovascular disease remains controversial.

Objective To investigate the relationship between SUA/Scr in the acute phase
of cerebrovascular disease and the recurrence of cerebrovascular events and mor-
tality.

Methods This prospective cohort study enrolled consecutive patients with first-
ever cerebrovascular events admitted to Tianjin Huanhu Hospital from Septem-
ber 2006 to September 2019, with follow-up until September 2020. Follow-up
was conducted through a combination of outpatient visits and telephone calls.
The primary endpoint was all-cause mortality, while secondary endpoints in-
cluded recurrence of cerebrovascular events, recurrence of cardiovascular events,
and other vascular events (such as lower extremity arterial or venous throm-
bosis). Cox proportional hazards regression models were used to explore the
relationship between SUA/Scr and cerebrovascular event recurrence and mor-
tality.

Results Based on the quartiles of SUA/Scr in the acute phase of cerebrovascu-
lar disease, patients were divided into Q1 group (SUA/Scr < 3.16, n=3,520),
Q2 group (3.16-4.92, n=3,243). By the end of follow-up, 774 patients (5.8%)
had died and 2,064 patients (15.5%) had experienced recurrent cerebrovascular
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events. Among patients with SUA/Scr in Q1-Q4 during the acute phase of
cerebrovascular disease, the numbers of men with recurrent cerebrovascular dis-
ease were 302, 375, 408, and 337, respectively, and the numbers of women were
99, 125, 169, and 249, respectively; the numbers of men with recurrent cerebral
infarction were 261, 314, 345, and 283, respectively, and the numbers of women
were 90, 101, 142, and 205, respectively; the numbers of men with recurrent
large-artery atherosclerotic cerebral infarction were 154, 191, 214, and 183, re-
spectively, and the numbers of women were 58, 52, 45, and 31, respectively; the
numbers of men with all-cause mortality were 165, 128, 131, and 88, respectively,
and the numbers of women were 57, 63, 62, and 80, respectively; the numbers
of men who died from cerebral infarction were 93, 72, 70, and 46, respectively,
and the numbers of women were 31, 33, 36, and 44, respectively; the numbers
of men who died from large-artery atherosclerotic cerebral infarction were 58,
52, 45, and 31, respectively, and the numbers of women were 29, 37, 42, and
37, respectively. After adjusting for multiple confounding factors, SUA/Scr in
Q4 compared with Q1 was an influencing factor for recurrent acute cerebral
infarction in men (HR=0.690, 95%CI1=0.500-0.953, P=0.026); SUA/Scr in Q4
compared with Q1 was an influencing factor for recurrent large-artery atheroscle-
rotic cerebral infarction in the male cerebral infarction subgroup (HR=0.740,
95%CI=0.578-0.947, P=0.017). SUA/Scr in Q4 compared with Q1 was an
influencing factor for all-cause mortality and death from cerebral infarction
in men (HR=0.575, 95%CI=0.368-0.901, P=0.003; HR=0.610, 95%CI1=0.353-
0.814, P=0.011). SUA/Scr in Q3 and Q4 compared with Q1 were influencing
factors for post-discharge mortality in men (HR=0.656, 95%CI=0.476-0.904,
P=0.010; HR=0.582, 95%CI=0.409-0.829, P=0.001). SUA/Scr in Q4 com-
pared with Q1 was an influencing factor for death from large-artery atheroscle-
rotic cerebral infarction in the male cerebral infarction subgroup (HR=0.580,
95%C1=0.386-0.873, P=0.007).

Conclusion Within a certain range, elevated SUA/Scr in the acute phase of
cerebrovascular disease has a protective effect against cerebrovascular event re-
currence and mortality in male patients, and low SUA/Scr is associated with
increased risk of death and recurrence from large-artery atherosclerotic cerebral
infarction, but is not related to the recurrence and mortality of small-artery
occlusive cerebral infarction and cardioembolic stroke. No relationship between
SUA/Scr and cerebrovascular event recurrence or mortality was observed in
female patients.
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Abstract

Background: Stroke is characterized by high mortality and recurrence rates
worldwide. Serum uric acid (SUA), a product of purine metabolism, has been
identified as a risk factor for cardiovascular and cerebrovascular disease. The
serum uric acid to serum creatinine ratio (SUA/Scr) represents a renal function-
normalized measure of SUA, though its role in acute cerebrovascular disease
remains controversial.

Objective: To investigate the association between SUA /Scr during the acute
phase of cerebrovascular disease and the recurrence of cerebrovascular events
and mortality.

Methods: This prospective cohort study enrolled consecutive patients with
first-ever cerebrovascular events admitted to Tianjin Huanhu Hospital from
September 2006 to September 2019. Patients were followed up through a com-
bination of outpatient visits and telephone contacts until September 2020. The
primary endpoint was all-cause mortality, while secondary endpoints included
recurrent cerebrovascular events, recurrent cardiovascular events, and other vas-
cular events (e.g., lower extremity arteriovenous thrombosis). Cox proportional
hazard models were used to explore the relationship between SUA /Scr and cere-
brovascular event recurrence and mortality.

Results: Based on quartiles of SUA/Scr during the acute phase of cerebrovas-
cular disease, patients were divided into Q1 (SUA/Ser < 3.16, n=3,520), Q2
(3.16<SUA/Scr < 3.94, n=3,280), Q3 (3.94<SUA/Scr < 4.92, n=3,270), and
Q4 (SUA/Scr>4.92, n=3,243). By the end of follow-up, 774 patients (5.8%) had
died and 2,064 (15.5%) experienced recurrent cerebrovascular events. Among
patients in Q1-Q4, the numbers of men with recurrent cerebrovascular disease
were 302, 375, 408, and 337, respectively, while the corresponding numbers for
women were 99, 125, 169, and 249. For recurrent cerebral infarction, the num-
bers were 261, 314, 345, and 283 among men, and 90, 101, 142, and 205 among
women. For recurrent large-artery atherosclerotic cerebral infarction, the num-
bers were 154, 191, 214, and 183 among men, and 58, 52, 45, and 31 among
women. All-cause mortality among men was 165, 128, 131, and 88 cases in
Q1-Q4, respectively, compared to 57, 63, 62, and 80 among women. Mortality
due to cerebral infarction among men was 93, 72, 70, and 46 cases in Q1-Q4,
respectively, compared to 31, 33, 36, and 44 among women. Mortality due to
large-artery atherosclerotic cerebral infarction among men was 58, 52, 45, and
31 cases in Q1-Q4, respectively, compared to 29, 37, 42, and 37 among women.
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After adjusting for multiple confounding factors, SUA/Scr in Q4 compared
with Q1 was an influencing factor for recurrence of acute cerebral infarction
in men (HR=0.690, 95%CI=0.500-0.953, P=0.026). SUA/Scr in Q4 compared
with Q1 was also an influencing factor for recurrence of large-artery atheroscle-
rotic cerebral infarction in the male cerebral infarction subgroup (HR=0.740,
95%C1=0.578-0.947, P=0.017). SUA/Scr in Q4 compared with Q1 was an
influencing factor for all-cause mortality and death from cerebral infarction
in men (HR=0.575, 95%CI=0.368-0.901, P=0.003; HR=0.610, 95%CI=0.353-
0.814, P=0.011). SUA/Scr in Q3 and Q4 compared with Q1 were influencing fac-
tors for death after discharge in men (HR=0.656, 95%CI=0.476-0.904, P=0.010;
HR=0.582, 95%CI=0.409-0.829, P=0.001). SUA/Scr in Q4 compared with Q1
was an influencing factor for death due to large-artery atherosclerotic cerebral
infarction in the male cerebral infarction subgroup (HR=0.580, 95%CI=0.386-
0.873, P=0.007).

Conclusion: Within a certain range, elevated SUA /Scr during the acute phase
of cerebrovascular disease appears to have a protective effect against recurrence
and mortality of cerebrovascular events in male patients. Low SUA /Ser is asso-
ciated with increased risk of death and recurrence in male patients with large-
artery atherosclerotic cerebral infarction, but not with recurrence and mortality
of small-artery occlusion cerebral infarction or cardiogenic stroke. No associa-
tion between SUA/Scr and cerebrovascular event recurrence or mortality was
observed in female patients.

Keywords: Cerebrovascular disorders; Stroke; Serum uric acid to serum crea-
tinine ratio; Atherosclerosis; Male; Recurrence; Death; Cohort studies; Prospec-
tive studies; Cox proportional-hazards model

Introduction

Stroke carries substantial mortality and recurrence rates worldwide. However,
traditional risk factors cannot fully explain the recurrence and death associated
with acute stroke, and identifying prognostic markers could more effectively
prevent cerebrovascular disease and reduce mortality. Serum uric acid (SUA),
a product of purine metabolism, has been recognized as a risk factor for car-
diovascular and cerebrovascular disease. SUA appears to be closely associated
with hypertension, dyslipidemia, and glucose metabolism disorders—all of which
play roles in the pathogenesis of acute cerebrovascular disease—suggesting SUA
may serve as an indicator of acute cerebrovascular disease risk. However, SUA
levels are primarily influenced by renal clearance function, and patients with
lower estimated glomerular filtration rates (eGFR) may have elevated SUA lev-
els. In studies linking SUA with stroke, renal function represents an important
confounding factor. Therefore, a more accurate predictor of mortality and recur-
rence in acute cerebrovascular disease is renal function-normalized SUA, which
reflects net SUA production. The serum uric acid to serum creatinine ratio
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(SUA/Scr) represents such a renal function-normalized measure. Some studies
have shown that SUA /Scr is significantly associated with various metabolic dis-
eases and their mortality, though evidence regarding its role in acute cerebrovas-
cular disease remains limited, and the potential pathways linking SUA /Scr with
acute cerebrovascular disease have not been fully elucidated. Moreover, previ-
ous studies have measured SUA at inconsistent time points, yet measurement
timing is critical as SUA concentrations change with lifestyle and dietary modi-
fications. Many patients alter their habits after stroke onset, so measuring SUA
during the acute phase of stroke may more accurately predict mortality and
recurrence risk. This prospective study of a large stroke population investigates
the relationship between SUA/Scr during the acute phase of cerebrovascular
disease and the recurrence of cerebrovascular events and associated mortality.

Methods

1.1 Study Population Consecutive patients with first-ever cerebrovascular
events admitted to Tianjin Huanhu Hospital from September 2006 to September
2019 were enrolled and followed up. The cohort included 13,313 patients with
cerebral infarction (n=11,817), intracerebral hemorrhage (n=805), and transient
ischemic attack (n=691). Cranial CT or MRI was performed within 24 hours of
admission. According to the TOAST classification, cerebral infarction subtypes
included large-artery atherosclerosis (n=7,526), cardioembolism (n=355), small-
artery occlusion (n=2,774), other determined causes (n=93), and undetermined
causes (n=1,069).

Inclusion criteria: (1) First cerebrovascular event within 48 hours, confirmed
by neuroimaging (MRI or CT); (2) Informed consent provided by patients or
their families.

Exclusion criteria: (1) Age <18 years; (2) Cerebrovascular disease secondary
to trauma, tumor, coagulation disorder, aneurysm, or arteriovenous malforma-
tion; (3) Renal failure; (4) Refusal to participate.

1.2 Baseline Investigation and Follow-up 1.2.1 Baseline Data Col-
lection: (1) Basic information: age, sex, smoking, alcohol consumption, and
medical history of hypertension, diabetes mellitus, and atrial fibrillation. Defi-
nitions: Smoking was defined as >5 cigarettes daily for at least 2 years; alcohol
consumption as >10 g weekly for at least 2 years; hypertension as systolic blood
pressure >140 mmHg (1 mmHg=0.133 kPa) according to relevant guidelines;
type 2 diabetes mellitus according to American Diabetes Association guidelines;
and atrial fibrillation according to American Heart Association guidelines. (2)
Laboratory parameters: fasting blood glucose (FBG), total cholesterol (TC),
triglycerides (TG), low-density lipoprotein cholesterol (LDL-C), high-density
lipoprotein cholesterol (HDL-C), apolipoprotein A (ApoA), apolipoprotein B
(ApoB), SUA, and Scr. The SUA/Scr ratio was calculated. Fasting blood
samples were collected from the antecubital vein after 8-12 hours of overnight
fasting, placed in serum separator tubes, and centrifuged. TC, TG, FBG, HDL-
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C, LDL-C, ApoA, ApoB, Scr, and SUA were measured within 2 hours of blood
collection.

1.2.2 Follow-up and Outcome Events: Follow-up continued until Septem-
ber 2020 through a combination of outpatient visits and telephone contacts at
3 months, 6 months, 9 months, 1 year, 2 years, 3 years, 4 years, 5 years, and
6 years after discharge. The primary endpoint was all-cause mortality, while
secondary endpoints included recurrent cerebrovascular events, recurrent car-
diovascular events, and other vascular events (such as lower extremity arteriove-
nous thrombosis). All patients underwent MRI or CT examination. Cerebral
infarction was diagnosed when neurological deficits persisted for 24 hours with
normal CT scan or when MRI showed recent infarction in the relevant brain
region. TTA diagnosis followed similar criteria but with symptom duration <24
hours and no evidence of recent infarction on MRI. Intracranial hemorrhage was
diagnosed based on CT findings. Cardiovascular events were defined as acute
organ dysfunction due to cardiac or vascular disease, including coronary heart
disease events and heart failure.

1.3 Statistical Analysis SPSS 25.0 software was used for data analysis. Con-
tinuous variables with normal distribution were expressed as mean4standard
deviation, compared between two groups using independent t-tests, among mul-
tiple groups using one-way ANOVA, and between-group pairwise comparisons
used LSD-t tests. Continuous variables with non-normal distribution were ex-
pressed as median (P25, P75) and compared using rank-sum tests. Categorical
data were expressed as percentages and compared using 2 tests. Multivariate
Cox proportional hazard regression models were used to investigate factors in-
fluencing mortality and recurrence in acute cerebrovascular disease, with hazard
ratios (HR) and 95% confidence intervals (CI) reported. P<0.05 was considered
statistically significant.

Results

2.1 Baseline Characteristics This study was approved by the Tianjin
Huanhu Hospital Ethics Committee (2023-082). A total of 13,313 eligible
patients were included, comprising 9,284 men (69.7%) and 4,029 women (30.3%)
with a median age of 61 (54, 69) years. Diabetes mellitus was present in 3,215
patients (24.1%), hypertension in 8,271 (62.1%), atrial fibrillation in 623 (4.7%),
alcohol consumption in 2,182 (16.4%), and smoking in 4,955 (37.2%). Median
laboratory values were: LDL-C 2.86 (2.33, 3.41) mmol/L, HDL-C 1.07 (0.91,
1.26) mmol/L, TG 1.40 (1.03, 1.95) mmol/L, TC 4.91 (4.24, 5.63) mmol/L,
ApoA 1.16 (1.03, 1.31) g/L, ApoB 1.00 (0.82, 1.08) g/L, FBG 5.60 (4.90, 7.12)
mmol/L, Scr 72.18 (60.00, 86.00) mol/L, and SUA 285.10 (234.00, 345.00)
mol/L.

Based on acute-phase SUA/Scr quartiles, patients were divided into Q1
(SUA/Scr < 3.16, n=3,520), Q2 (3.16<SUA/Scr < 3.94, n=3,280), Q3
(3.94<SUA/Scr < 4.92, n=3,270), and Q4 (SUA/Scr>4.92, n=3,243). Sig-
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nificant differences were observed among Q1-Q4 groups in age, sex, smoking
history, alcohol consumption, hypertension history, diabetes history, TC,
LDL-C, TG, HDL-C, FBG, ApoA, and ApoB (P<0.05). Age and Scr were
higher in Q1 than in Q2, Q3, and Q4, while TC, LDL-C, TG, ApoA, and
ApoB were lower in Q1 than in Q2, Q3, and Q4 (P<0.05). Similar patterns
were observed for Q2 versus Q3 and Q4, and for Q3 versus Q4 (all P<0.05).
No significant differences were found in atrial fibrillation history among the
four groups (P>0.05) .

2.2 Multivariate Cox Regression Analysis of Factors Influencing Cere-
brovascular Disease Recurrence, Cerebral Infarction Recurrence, and
TIA Recurrence in Male and Female Patients By the end of follow-up,
774 of 13,313 patients (5.8%) had died, and 2,064 (15.5%) experienced recurrent
cerebrovascular events, including 1,741 cases of cerebral infarction recurrence
(13.1%), 100 cases of intracerebral hemorrhage (0.8%), and 223 cases of TTA
(1.7%).

2.2.1 Male Patients: Using cerebrovascular disease recurrence (yes=1, no=0)
and time as dependent variables, with SUA/Scr as the independent variable
(using Q1 as reference) and adjusting for age, smoking, alcohol consumption,
hypertension, diabetes, TG, TC, FBG, HDL-C, LDL-C, ApoA, and ApoB (all
as continuous or binary variables as appropriate), multivariate Cox regression
showed that SUA /Scr quartiles were not a risk factor for cerebrovascular disease
recurrence in men (P>0.05) .

Using cerebral infarction recurrence (yes=1, no=0) and time as dependent vari-
ables with the same adjustments, SUA/Scr in Q4 compared with Q1 was an
influencing factor for acute cerebral infarction recurrence in men (P<0.05) .

Using TTA recurrence (yes=1, no=0) and time as dependent variables with the
same adjustments, SUA /Ser quartiles were not an influencing factor for TIA
recurrence in men (P>0.05) .

2.2.2 Female Patients: Using cerebrovascular disease recurrence, cerebral
infarction recurrence, and TIA recurrence (each yes=1, no=0) with time as
dependent variables, SUA/Scr as the independent variable, and the same ad-
justments, multivariate Cox regression showed that SUA /Scr quartiles were not
influencing factors for any recurrence outcomes in women (all P>0.05) .

2.3 Multivariate Cox Regression Analysis of Factors Influencing All-
Cause Mortality, Death from Cerebral Infarction, Death from Intrac-
erebral Hemorrhage, and Post-Discharge Death in Male and Female
Patients 2.3.1 Male Patients: Using all-cause mortality (yes=1, no=0) and
time as dependent variables, with SUA /Scr as the independent variable and ad-
justing for age, smoking, alcohol consumption, hypertension, diabetes, TG, TC,
FBG, HDL-C, LDL-C, ApoA, and ApoB, multivariate Cox regression showed
that SUA/Scr in Q4 compared with Q1 was an influencing factor for all-cause
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mortality (P<0.05) .

Using death from cerebral infarction (yes=1, no=0) and time as dependent
variables with the same adjustments, SUA /Scr in Q4 compared with Q1 was an
influencing factor for death from cerebral infarction in men (P<0.05) .

Using death from intracerebral hemorrhage (yes=1, no=0) and time as depen-
dent variables with the same adjustments, SUA /Scr quartiles were not an influ-
encing factor for death from intracerebral hemorrhage in men (P>0.05) .

Using post-discharge death (yes=1, no=0) and time as dependent variables with
the same adjustments, SUA /Scr in Q3 and Q4 compared with Q1 were influenc-
ing factors for post-discharge death in men (P<0.05) .

2.3.2 Female Patients: Using all-cause mortality, death from cerebral in-
farction, death from intracerebral hemorrhage, and post-discharge death (each
yes=1, no=0) with time as dependent variables, SUA/Scr as the independent
variable, and the same adjustments, multivariate Cox regression showed that
SUA/Scr quartiles were not influencing factors for any mortality outcomes in
women (all P>0.05) .

2.4 Multivariate Cox Regression Analysis of Death and Recurrence
Risk in the Cerebral Infarction Subgroup 2.4.1 Recurrence Analy-
sis: Using recurrence of large-artery atherosclerotic cerebral infarction (yes=1,
no=0) and time as dependent variables, with SUA /Scr as the independent vari-
able and adjusting for the same covariates, multivariate Cox regression showed
that SUA/Scr in Q4 compared with Q1 was an influencing factor for recurrence
of large-artery atherosclerotic cerebral infarction in the male cerebral infarction
subgroup (P<0.05), but not in the female subgroup (P>0.05) .

Using recurrence of small-artery occlusion cerebral infarction and time as depen-
dent variables with the same adjustments, SUA /Scr quartiles were not influenc-
ing factors for recurrence in either male or female cerebral infarction subgroups
(P>0.05) .

Using cardioembolic stroke recurrence and time as dependent variables with the
same adjustments, SUA /Scr quartiles were not influencing factors for recurrence
in either male or female cerebral infarction subgroups (P>0.05) .

2.4.2 Mortality Analysis: Using death from large-artery atherosclerotic cere-
bral infarction (yes=1, no=0) and time as dependent variables, with SUA /Scr
as the independent variable and adjusting for the same covariates, multivariate
Cox regression showed that SUA/Scr in Q4 compared with Q1 was an influ-
encing factor for death from large-artery atherosclerotic cerebral infarction in
the male cerebral infarction subgroup (P<0.05), but not in the female subgroup
(P>0.05) .

Using death from small-artery occlusion cerebral infarction and time as depen-
dent variables with the same adjustments, SUA /Scr quartiles were not influenc-
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ing factors for mortality in either male or female cerebral infarction subgroups
(P>0.05) .

Using death from cardioembolic stroke and time as dependent variables with the
same adjustments, SUA /Scr quartiles were not influencing factors for mortality
in either male or female cerebral infarction subgroups (P>0.05) .

Discussion

The prevalence of stroke has been increasing in recent years, and identifying fac-
tors associated with poor prognosis will facilitate closer patient monitoring and
optimal preventive management. Accumulating evidence indicates that SUA is
an independent predictor of mortality and recurrence in acute cerebrovascular
disease. To exclude the influence of renal function and more accurately investi-
gate the relationship between SUA and cerebrovascular disease prognosis, this
study examined whether SUA /Scr is a influencing factor.

We found that elevated SUA/Scr during the acute phase of cerebrovascular dis-
ease may reduce mortality and recurrence rates of cerebrovascular events in
male patients. However, this association was not significant for intracerebral
hemorrhage, small-artery occlusion cerebral infarction, or cardioembolic stroke
subtypes. SUA/Scr levels were not associated with increased risk of cerebrovas-
cular disease recurrence or mortality in female patients. These results may
be related to the interaction between uric acid and estrogen or to the smaller
number of outcome events in women. As this study did not investigate hormone-
related indicators, this aspect was not explored. Previous studies have reported
that higher SUA affects blood lipids and blood pressure, which is consistent
with our findings that LDL-C, HDL-C, TG, TC, FBG, ApoA, and ApoB levels
were also associated with SUA levels.

High SUA levels may have neuroprotective effects in acute large-artery
atherosclerotic cerebral infarction and improve long-term prognosis, thereby
reducing mortality and recurrence rates. However, this neuroprotective effect
appears to occur only in men, possibly explained by the antioxidant properties
of uric acid. SUA acts as an antioxidant that scavenges hydrogen peroxide and
hydroxyl free radicals, prevents peroxynitrite synthesis of nitrotyrosine, and
maintains extracellular superoxide dismutase activity. Furthermore, Leinonen
et al. reported that severe neurological injury is associated with low plasma
antioxidant activity. Acute cerebral infarction leads to rapid consumption
of SUA, and higher SUA levels correlate with better prognosis. Therefore,
it is reasonable to expect that higher SUA would be beneficial during acute
stroke. In this context, high SUA may represent a compensatory mechanism
to mitigate oxidative damage caused by atherosclerosis and aging. In our
study, patients with higher SUA /Scr levels did not have higher rates of atrial
fibrillation, and SUA/Scr levels did not predict cardioembolic stroke risk,
contrasting with Yang et al.” s report of a relationship between SUA levels and
cardioembolic stroke risk in different sexes. SUA/Scr levels are influenced by
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many factors, and the role of SUA cannot be simply explained—further research
is needed.

The role of SUA in the development and progression of cardiovascular and cere-
brovascular disease remains controversial. The relationship between SUA/Scr
and acute ischemic stroke has not been fully described. Our study provides
additional evidence for the neuroprotective effect of SUA in patients with large-
artery atherosclerotic cerebral infarction. A study of 12,739 patients found
that high SUA levels at disease onset may have neuroprotective effects in acute
cerebral infarction. Sun et al.” s study of a Chinese population showed that
higher SUA levels predicted favorable outcomes in acute ischemic stroke. How-
ever, other studies have suggested that higher SUA levels predict poor prognosis
(death or hospitalization) and higher rates of vascular events, possibly due to
differences in endpoint events and follow-up duration. Future clinical studies
should further examine the impact of SUA on cerebrovascular disease prognosis.

This study has several limitations. First, we did not collect data on gout his-
tory or urate-lowering medications (such as allopurinol). Second, information
on patients’ long-term residence and dietary habits was not collected, so the
influence of these factors cannot be excluded. Third, SUA and Scr levels in
this study may have been affected by patients’ stress levels. Fourth, the follow-
up period was relatively short. Future studies should enroll more patients and
extend follow-up duration to address these limitations.

Conclusion

Within a certain range, low SUA /Scr is associated with increased risk of death
and recurrence in male patients with large-artery atherosclerotic cerebral infarc-
tion. However, SUA/Scr is not associated with increased risk of recurrence and
mortality in small-artery occlusion or cardioembolic stroke. This trend was not
observed in female patients. Assessment of SUA/Scr may play an important
role in early prognosis determination for cerebrovascular disease patients, and
attention to SUA/Scr may provide clinicians with new insights for improving
medium- and long-term outcomes, reducing patients’psychological and economic
burden, and enhancing quality of life.
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