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Background. Previous studies reported that the level of serum uric acid (SUA) was an important risk factor for acute cerebral
infarction (ACI). However, the prognostic value of SUA levels in hospitalized patients with ACI has not been fully elucidated.
The aim of this study was to investigate whether the SUA level on admission was associated with subsequent mortality in
hospitalized patients with ACI. Methods. The clinical data of ACI patients obtained from December 2017 to December 2019
were retrospectively reviewed. χ2 and Kaplan–Meier methods were used to compare the clinical differences and overall survival
between patients with or without hyperuricemia, respectively. Univariate and multivariate analyses were used to identify
independent prognoses. Results. In the total population, the in-hospital mortality of the hyperuricemia group was significantly
higher than that of the normal uric acid group (P = 0:006). In the abnormal renal function group, the in-hospital mortality
among the hyperuricemia group was significantly higher than the normal uric acid group (P = 0:002). However, there was no
statistical difference of in-hospital mortality between the two groups in the normal renal function group (P = 0:321). Univariate
and multivariate analyses showed that a previous history of diabetes (P = 0:018), hyperuricemia (P = 0:001), and National
Institutes of Health Stroke Scale (NIHSS) score on admission (P ≤ 0:001) were independent factors for all samples. The
hyperuricemia (P = 0:003) on admission were independent factors for patients with abnormal renal function. Conclusions. In
ACI patients with abnormal renal function, hyperuricemia may be associated with higher in-hospital mortality than patients
with normal uric acid, and hyperuricemia may be an independent associated factor for in-hospital death in the subgroup patients.

1. Introduction

Serum uric acid (SUA) is the final product of purine metabo-
lism. SUA levels increase during the first hours after acute
cerebral infarction (ACI) and decrease to baseline levels after
a few days [1]. SUA levels may be related to age, sex, patients’
physical characteristics, renal function, diet, and drug and
alcohol intake [2]. The SUA levels depend on the quantities
of production and excretion, and the decreased renal function
is an important cause of hyperuricemia [3]. Increased levels of
SUA (the product of purine metabolism) have an adverse
effect on human tissues. Adhesion of uric acid crystals to the
surface of epithelial cells can cause an inflammatory response
[4]. The adverse effects of hyperuricemia also include
increased serum levels of cytokines and tumor necrosis fac-
tor-α and increased local expression of chemokines, monocyte
chemoattractant protein, and cyclooxygenase-2 in blood ves-

sels [5]. It has also been reported that the increased SUA levels
appear to be associated with endothelial dysfunction and are
an early manifestation of vascular injury [6].

At present, there are many controversies about the rela-
tionship between hyperuricemia and the prognosis of ACI.
Some studies have suggested that SUA has a protective effect
on both the acute and convalescent phases of cerebral infarc-
tion [7]. SUA was a natural antioxidant, and increased levels
have been associated with neuroprotective benefits in several
neurodegenerative diseases and improvements in neuroim-
munity [8]. Clinical studies have found that among ischemic
stroke patients, those in the high SUA level group had better
clinical outcomes [9, 10]. Several studies suggested that
hyperuricemia had a protective effect on the prognosis of
ACI [11, 12]. The neuroprotective role of SUA at the onset
of cerebral infarction has also been demonstrated in animal
models [13]. SUA reduced infarct volume in hyperglycemic
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mice, but it did not prevent vascular ICAM-1 upregulation
and did not significantly reduce the number of neutrophils
in the ischemic brain tissue [11]. However, some clinical
studies have also found that hyperuricemia was associated
with hypertension [14], metabolic syndrome [15], chronic
kidney disease [16], cardiovascular disease [17], electrocardi-
ography changes [18], cognitive dysfunction [19, 20], and
nonvalvular atrial fibrillation [21]. Patients with hyperurice-
mia often had platelet dysfunction, coagulopathy, endothe-
lial dysfunction, increased oxidative stress, thrombosis, and
inflammation, and so on, suggesting that hyperuricemia
was associated with a poor prognosis following acute vascu-
lar events. Some studies have also suggested that hyperurice-
mia is an independent risk factor for ACI, and the elevated
SUA on admission predicts poor prognosis [22, 23]. Even
Amaro et al. found that hyperuricemia was not significantly
associated with ACI patient prognosis [24]. However, ele-
vated SUA levels may simply represent altered purine
metabolism or reduced SUA excretion in patients.

Thus far, the role of uric acid in acute cerebrovascular
disease is still not well established. The aim of this study
was to investigate the association between SUA and in-
hospital mortality in patients with ACI and to assess the
applicability of the levels of SUA in predicting in-hospital
mortality in patients with ACI.

2. Materials and Methods

2.1. Subjects. A total of 275 patients with ACI who were diag-
nosed and treated at the Department of Neurology of the Sixth
People’s Hospital affiliated with Shanghai Jiaotong University
were recruited from December 2017 to December 2019.

2.2. Inclusion Criteria and Exclusion Criteria. Inclusion cri-
teria are as follows: (1) All enrolled patients had their first
stroke, and there was no previous history of severe neurolog-
ical deficits; the National Institutes of Health Stroke Scale
(NIHSS) score ranged from 4 to 22 on admission; (2) the
onset time was ≤48 hours, and cerebral infarction was diag-
nosed by computed tomography or magnetic resonance
imaging within 48 hours; (3) the diagnosis of ACI was made
in accordance with the Chinese Guidelines for the Diagnosis
and Treatment of Acute Ischemic Stroke 2014; and (4)
serum uric acid determination and clinical data were com-
plete within 48 hours after the stroke. Exclusion criteria are
as follows: (1) Patients with transient ischemic stroke, cere-
bral hemorrhage, or hemorrhagic transformation; (2)
patients who had been given intravenous thrombolytics in
the emergency room; (3) patients with a recent history of
surgery; (4) patients with epilepsy; and (5) patients who
had been taking xanthine oxidase inhibitors (allopurinol or
febuxostat) before admission.

2.3. Methods. The demographic and clinical profile data of
the study subjects were recorded, including age, sex, hospi-
talization days, NIHSS score on admission, SUA level, creat-
inine clearance values, and a diagnosis or the presence of
heart failure, nonvalvular atrial fibrillation (NVAF), diabe-
tes, hypertension, blood lipids, tumors, chronic obstructive

pulmonary disease (COPD), and hospital-acquired infec-
tions. The data was independently entered into an Excel
(Microsoft Corporation, Redmond, WA, USA) sheet by
two members of the research group for analysis.

2.3.1. Hypertension. Hypertension was defined in the pres-
ence of a history of increased blood pressure (BP) reported
by the patient or the caregiver or an increased BP
(≥140mmHg for systolic BP and ≥90mmHg for diastolic
BP) reported by the general practitioner. We considered
adequate to confirm this comorbidity or a previous diagnosis
of hypertension or antihypertensive drugs use at the
moment of the enrolment.

2.3.2. Dyslipidemia. Dyslipidemia was considered when the
patient or the caregiver reported a positive history for this
condition. Alternatively, we considered diagnostic the
chronic use of a statin or fibrates to treat this specific condi-
tion or fasting low-density lipoprotein cholesterol levels >
100mg/dL during the hospitalization.

2.3.3. Diabetes. Diabetes was diagnosed by a history of diabe-
tes or the use of antidiabetic medications at the moment of
the enrolment or by the presence of fasting plasma glucose
≥ 126mg/dL or glycosylated hemoglobin > 6:5% during the
hospitalization.

2.3.4. Nonvalvular Atrial Fibrillation. We considered a diag-
nosis of NVAF when the patient or the caregiver reported a
history of this condition or when the patient reported a use
of anticoagulant or antiarrhythmic agents for this pathology.
We also diagnosed this condition if we observed it in the
ECGs performed in the emergency department or during
the hospitalization.

2.3.5. Cancer. A history of previous or active cancer was also
investigated and added to the list of comorbidities in the
database.

2.3.6. Chronic Obstructive Pulmonary Disease. COPD was
diagnosed when the patient or the caregiver reported this
pathology at the first visit. We selected only patients with a
diagnosis put by a lung specialist using spirometric data.

2.3.7. Heart Failure. Heart failure was added to the list of
comorbidities in the presence of at least one previous hospi-
talization for typical signs and symptoms and a subsequent
clinical diagnosis of heart failure put by a cardiologist or
an internal medicine specialist.

2.3.8. Chronic Kidney Disease (CKD). CKD was defined as
the presence of a stable reduction in glomerular filtration
rate (eGFR) eGFR < 90mL/min/1.73m2 for a period ≥ 90
days before hospital admission. We estimated eGFR accord-
ing to chronic kidney disease epidemiology collaboration
(CKD-EPI) equation in all subjects at their arrival in the
emergency department.

2.3.9. Hospital-Acquired Infections. From the admission in
our department to the outcome (in-hospital death or end
of hospitalization), we monitored and recorded the
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occurrence of hospital-acquired infections, defined as symp-
tomatic urinary tract infections or pneumonia occurring at
least 48 hours after hospital admission.

2.3.10. National Institutes of Health Stroke Scale. All patients
were marked by score of NIHSS in the emergency depart-
ment to assess neurological impairment. The score ranged
from 4 to 22 on admission.

2.4. Statistical Methods. The Statistical Package for the Social
Sciences (SPSS) version 19.0 software (IBM Corporation,
Armonk, NY, USA) was used for statistical analysis of the
data. Categorical variables are expressed as percentages, and
continuous variables are expressed as medians (IQRs). Com-
parisons for categorical baseline measurements were per-
formed with Chi-square test, and continuous, not normally
distributed baseline data were compared by Mann–Whitney
U test. In-hospital death was the endpoint event, and the
Kaplan–Meier method was applied to plot survival curves

for the overall population, as well as for patients with normal
renal function and patients with abnormal renal function.
The log-rank test was used to analyze the risk factors that
may affect patient prognosis, such as sex, age, hypertension,
diabetes, heart failure, nonvalvular atrial fibrillation, hyperlip-
idemia, tumor, COPD, hospital-acquired infections, NIHSS
score on admission, and SUA. Univariate analysis was per-
formed for the short-term prognosis of cerebral infarction.
The factors that exhibited statistical significance during the
univariate analysis were included in the Cox proportional haz-
ards regression model for the multivariate analysis of progno-
sis. P < 0:05 was considered statistically significant.

3. Results

3.1. Participant Selection. Based on our strict screening cri-
teria, a total of 275 patients were selected for the final data
analysis. A total of 65 patients were excluded, including 10
patients with hemorrhagic transformation, 41 patients who

A total of 340 consecutive hospitalized ACI patients from the department of 
neurology of the sixth people's hospital affiliated to Shanghai Jiaotong
university from december 2017 to december 2019

Excluded:
Patients with haemorrhagic transformation (n = 10)
Patients who have been given intravenous thrombolytics (n = 41)
Patients with a recent history of surgery (n = 3)
Patients with epilepsy (n = 6)
Patients who had been taking xanthine oxidase inhibitors before admission (n = 5)

A total of 275 cases were included for analysis

Figure 1: A flow chart for patients’ screening.

Table 1: The baseline characteristics of the patients grouped by SUA levels (cut − off ≥ 428:4 μmol/L).

Characteristics Overall (n = 275) SUA < 428:4μmol/L (n = 216) SUA ≥ 428:4 μmol/L (n = 59) P

Age, median (IQR) (years) 81 (77, 85) 80 (77, 84) 83 (77, 88) 0.091

Sex (n, % of females) 171 (62.1) 132 (61.1) 39 (66.1) 0.484

Days of admission, median (IQR) (days) 10 (9, 12) 10 (8, 11) 11 (10, 13) 0.178

Creatinine clearance, median (IQR) (mL/min) 78 (37, 109) 83 (52, 113) 48 (26, 98) 0.064

NIHSS, median (IQR) 11 (8, 14) 10 (8, 13) 13 (10, 17) 0.059

Hypertension (n, %) 146 (53.1) 116 (53.7) 30 (50.8) 0.697

Diabetes (n, %) 62 (22.5) 51 (23.6) 11 (18.6) 0.418

Heart failure (n, %) 103 (37.5) 76 (35.2) 27 (45.8) 0.137

Atrial fibrillation (n, %) 46 (16.7) 32 (14.8) 14 (23.7) 0.104

Dyslipidemia (n, %) 41 (14.9) 32 (14.8) 9 (15.3) 0.933

Cancer (n, %) 15 (5.5) 12 (5.6) 3 (5.1) 0.888

COPD (n, %) 43 (15.6) 31 (14.4) 12 (20.3) 0.262

CKD (n, %) 100 (36.4) 74 (34.3) 26 (44.1) 0.165

Hospital-acquired infections (n, %) 45 (16.4) 35 (16.2) 10 (16.9) 0.891

Abbreviations: IQR: interquartile range; SUA: serum uric acid; NIHSS: National Institutes of Health Stroke Scale; COPD: chronic obstructive pulmonary
disease; CKD: chronic kidney disease. The results are presented as n (%) or median (IQRs).
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had been given intravenous thrombolytics in the emergency
room, three patients with a recent history of surgery, six
patients with epilepsy, and five patients who had been taking
xanthine oxidase inhibitors before admission (see Figure 1
for a flow chart).

3.2. Baseline Data and Demographic Characteristics. A total
of 275 patients with ACI were included in this study, including
104 males and 171 females. The age of patients ranged from 55
to 95 years old. Overall median age was 81 years (IQR, 77–85
years), and 62.1% were females. Patients’ SUA ranged from
209 to 600μmol/L with a median value of 367μmol/L. There
was no significant difference in terms of sex, hypertension, atrial
fibrillation, tumor, dyslipidemia, age, hospitalization days, cre-
atinine clearance values, NIHSS scores on admission, as well
as the proportion of patients with diabetes, heart failure, COPD,
and CKD, and hospital-acquired infections between the two
groups (Table 1).

3.3. Comparison of Survival Curves for Patients with ACI
according to SUA Level. The total population of patients satis-
fied with the condition of ACI, normal renal function, and
abnormal renal function (eGFR < 90mL/min/1.73m2) were
divided into groups according to the cut-off of SUA level of
428.4μmol/L. Then, the associated survival curves were ana-
lyzed. In the total population, the in-hospital mortality in the
hyperuricemia group was significantly higher than that in the
normal uric acid group (P = 0:006; Figure 2(a)). In the abnor-
mal renal function group, the in-hospital mortality in the hyper-
uricemia group was significantly higher than that in the normal
uric acid group (P = 0:002; Figure 2(b)). However, there was no
significant difference in the in-hospital mortality between the
two groups in the normal renal function group (P = 0:321;
Figure 2(c)).

3.4. Univariate and Multivariate Analyses of Risk Factors for
In-Hospital Death in Patients with ACI. According to 12 fac-
tors (sex, age, previous history of diabetes, previous history
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Figure 2: Kaplan–Meier survival curves for patients with ACI according to uric acid level. Cox proportional hazards model survival function
in the complete sample (a), in the subgroup of patients with abnormal renal function (b), and with normal renal function (c), adopting a
serum uric acid cut − off ≥ 428:4 μmol/L.
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of hypertension, heart failure, atrial fibrillation, hyperlipid-
emia, tumor, COPD, hospital-acquired infections, SUA,
and NIHSS score on admission) that may affect in-hospital
mortality in patients with ACI, the stratified analysis of all
included ACI patients were performed. Univariate analysis
showed that age, a previous history of diabetes, atrial fibrilla-
tion, SUA level, and NIHSS score on admission were signif-
icantly associated with in-hospital mortality in patients with
ACI (P < 0:05). Cox regression multivariate analysis was
performed for those factors with statistical differences dur-
ing the univariate analysis, and the results showed that a pre-
vious history of diabetes (P = 0:018), SUA level (P = 0:001),
and NIHSS score on admission (P ≤ 0:001) were indepen-
dent factors associated with in-hospital death in patients
with ACI (Table 2).

3.5. Univariate and Multivariate Analyses of Risk Factors for
In-Hospital Death in Cerebral Infarction Patients with
Abnormal Renal Function. The univariate analysis showed
that a previous history of diabetes, SUA levels, and NIHSS
scores on admission were associated with in-hospital mor-
tality among those with abnormal renal function, and the
differences were statistically significant (P < 0:05). Cox
regression multivariate analysis showed that SUA level
(P = 0:003) on admission were independent factors for in-
hospital death in ACI patients with abnormal renal function
(Table 3).

3.6. Univariate and Multivariate Analyses of Risk Factors for
In-Hospital Death in ACI Patients with Normal Renal
Function. Univariate analysis showed that age and NIHSS

Table 2: Univariate and multivariate Cox proportional hazard regression analyses in the overall sample.

Factor
Univariate analysis Multivariate analysis

HR (95% CI) P HR (95% CI) P

Sex 1.586 (0.666, 3.774) 0.297

Age 1.164 (1.051, 1.290) 0.004 1.031 (0.941, 1.130) 0.517

Hypertension 1.199 (0.500, 2.874) 0.685

Diabetes 2.928 (1.228, 6.985) 0.015 3.182 (1.217, 8.323) 0.018

Heart failure 2.399 (0.956, 6.018) 0.062

Atrial fibrillation 3.700 (1.410, 9.707) 0.008 1.407 (0.455, 4.355) 0.554

Dyslipidemia 1.359 (0.523, 3.527) 0.529

Cancer 1.104 (0.145, 8.398) 0.924

COPD 2.430 (0.977, 6.040) 0.056

Hospital-acquired infections 1.845 (0.700, 4.862) 0.215

NIHSS 1.394 (1.208, 1.608) ≤0.001 1.349 (1.159, 1.571) ≤0.001
SUA (cut − off ≥ 428:4 μmol/L) 3.871 (1.608, 9.320) 0.003 6.589 (2.210, 19.645) 0.001

Abbreviations: HR: hazard ratio; CI: confidence interval; COPD: chronic obstructive pulmonary disease; NIHSS: National Institutes of Health Stroke Scale;
SUA: serum uric acid.

Table 3: Univariate and multivariate Cox proportional hazard regression analyses in the subpopulation with abnormal renal function
(eGFR < 90mL/min/1.73m2).

Factor
Univariate analysis Multivariate analysis

HR (95% CI) P HR (95% CI) P

Sex 1.151 (0.399, 3.322) 0.795

Age 1.100 (0.960, 1.261) 0.168

Hypertension 1.105 (0.392, 3.115) 0.850

Diabetes 3.128 (1.068, 9.165) 0.038 2.977 (0.973, 9.105) 0.056

Heart failure 2.817 (0.867, 9.148) 0.085

Atrial fibrillation 3.180 (0.966, 10.465) 0.057

Dyslipidemia 1.534 (0.425, 5.533) 0.513

Cancer 0.897 (0.116, 6.953) 0.917

COPD 2.147 (0.737, 6.252) 0.161

Hospital-acquired infections 1.718 (0.525, 5.627) 0.371

NIHSS 1.340 (1.107, 1.623) 0.003 1.369 (1.119, 1.674) 0.061

SUA (cut − off ≥ 428:4 μmol/L) 5.480 (1.519, 19.767) 0.009 8.577 (2.115, 34.784) 0.003

Abbreviations: HR: hazard ratio; CI: confidence interval; COPD: chronic obstructive pulmonary disease; NIHSS: National Institutes of Health Stroke Scale;
SUA: serum uric acid.
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score on admission were associated with in-hospital mortal-
ity, and the differences were statistically significant (P < 0:05
). Cox multivariate regression analysis showed that NIHSS
score on admission was an independent factor for in-
hospital death in ACI patients with normal renal function
(P = 0:049; Table 4).

4. Discussion

Stroke is one of the three most common causes of death, the
fourth leading cause of productivity decline, and the major
cause of disability worldwide. Findings from epidemiology
show that stroke increases with age. The identification and
correction of clinically relevant risk factors are the most
direct way to reduce the incidence of stroke and to improve
patient outcomes [25].

In the present study, Cox multivariate regression analy-
sis showed that a previous history of diabetes (P = 0:018),
SUA levels (P = 0:001), and NIHSS scores on admission
(P ≤ 0:001) were independent factors for in-hospital death
in patients with ACI. Our findings are consistent with other
researchers who found an increase in stroke-related death
rates among diabetic patients [26]. After controlling other
variables, higher NIHSS scores were associated with
increased mortality, which may be attributed to the fact that
NIHSS is correlated with infarct volume in the acute phase
of stroke and larger infarct volume is associated with more
severe brain swelling [27]. This finding is consistent with
the conclusion of the current study [28]. NIHSS scores have
good predictive value for ACI patient prognosis.

In this study, 12 factors (sex, age, a previous history of
diabetes, a previous history of hypertension, heart failure,
nonvalvular atrial fibrillation, hyperlipidemia, tumor,
COPD, hospital-acquired infections, SUA levels, and NIHSS
score on admission) that may affect the in-hospital mortality
of patients with ACI were analyzed via univariate analysis.
We further performed Cox multivariate regression analysis
for those factors that exhibited statistically significant differ-

ences during the univariate analysis and found that hyper-
uricemia was an independent risk factor for in-hospital
mortality, but only for the patients with abnormal renal
function group. These results suggested that hyperuricemia
was associated with higher in-hospital mortality in the total
population of patients and in the subgroup of patients with
abnormal renal function. This was consistent with the find-
ings of Falsetti et al. who demonstrated that hyperuricemia
was found to be associated with poor outcomes in cerebral
infarction patients with renal disease [2]. Patients with
abnormal renal function might be associated with increased
cerebral edema in the acute phase of ischemic stroke on
account of poor blood pressure control [29], which affected
the outcomes of cerebral infarction and increased mortal-
ity. In addition, hyperuricemia could be associated with
aspirin resistance [29], which might directly affect the out-
comes of ACI. This effect may be more pronounced in
abnormal renal function patients because they have higher
SUA levels and a higher risk of vascular disease than the
general population.

Among patients with ACI, patients with hyperuricemia
had a higher risk of in-hospital death [2]. Karagiannis et al.
reported that elevated levels of SUA were independently
associated with early death after ischemic stroke (median:
4 days after stroke; interquartile range: 2–7) [30]. However,
patients with hyperuricemia often had more complications,
as they were typically older in age [31] and may have poorly
controlled hypertension [18], heart failure [31], CKD [32],
metabolic syndrome [15], cardiovascular disease [17], diabe-
tes [22], nonvalvular atrial fibrillation [21], and so on. These
factors on their own might increase the risk of stroke and
result in adverse outcomes following stroke. Further, the
SUA level was found to be nonlinearly related to the degree
of neurological impairment in patients with acute primary
cerebral infarction [33]. When the SUA was <372μmol/L,
it was negatively correlated with the degree of neurological
impairment in patients with ACI. However, the protective
effect of SUA disappeared when the SUA was ≥372μmol/L.

Table 4: Univariate and multivariate Cox proportional hazard regression analyses in the subpopulation with normal renal function.

Factor
Univariable analysis Multivariable analysis

HR (95% CI) P HR (95% CI) P

Sex 7.687 (0.829, 71.316) 0.073

Age 1.213 (1.005, 1.465) 0.044 1.105 (0.817, 1.494) 0.516

Hypertension 1.235 (0.223, 6.860) 0.809

Diabetes 1.452 (0.258, 8.181) 0.672

Heart failure 2.287 (0.382, 13.704) 0.365

Atrial fibrillation 5.247 (0.703, 39.147) 0.106

Dyslipidemia 1.207 (0.213, 6.852) 0.832

Cancer 1.047 (0.026, 10.315) 0.824

COPD 1.555 (0.214, 11.316) 0.663

Hospital-acquired infections 1.106 (0.166, 7.354) 0.917

NIHSS 1.488 (1.136, 1.949) 0.004 1.375 (1.000, 1.891) 0.049

SUA (cut − off ≥ 428:4 μmol/L) 1.217 (0.207, 7.173) 0.828

Abbreviations: HR: hazard ratio; CI: confidence interval; COPD: chronic obstructive pulmonary disease; NIHSS: National Institutes of Health Stroke Scale;
SUA: serum uric acid.
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According to our results, when the SUA was ≥428.4μmol/L,
patients with abnormal renal function had increased in-
hospital mortality. However, this phenomenon was not
observed in patients with normal renal function.

Increased SUA levels were associated with a decline in
renal function and poorly controlled blood pressure in hyper-
tensive patients, which could partially explain the clinical out-
comes we found in the present study. In fact, poorly controlled
hypertension is a recognized risk factor for worse functional
outcomes and an increased risk of death in ischemic stroke
[34], which could directly affect ischemic stroke outcomes. Fur-
ther, this effect could be stronger in patients affected by CKD.

At the same time, this study found that hyperuricemia
was not a risk factor for in-hospital death in the group of
ACI patients with normal renal function, confirming the
findings by MiedemaI et al. that insofar as hyperuricemia
was not found to be associated with stroke outcomes in peo-
ple with a low prevalence of CKD [35].

Based on our findings, we can infer that SUA holds signifi-
cant clinical significance for the prognosis of ACI, especially in
patients with abnormal renal function. However, there is no
clear evidence to support the treatment of hyperuricemia in
patients at high risk of cardiovascular and cerebrovascular dis-
eases, as treatment cannot significantly reduce vascular events.
The literatures do not support the receiving treatment for
hyperuricemia for asymptomatic patients at high risk of vascu-
lar disease [36]. Therefore, in ACI and other acute diseases, fur-
ther randomized, double-blind, controlled trials are needed to
verify the efficacy of xanthine oxidase inhibitor in hyperurice-
mia patients.

Of course, it is important to note that the present study has
several limitations. For instance, it was small, mainly compris-
ing patients with acute primary cerebral infarction, and all par-
ticipants were Chinese. Further, the SUA levels may fluctuate
significantly in the period of acute cerebral infarction; we did
not explore changes of SUA levels after admission.

5. Conclusion

Hyperuricemia may be associated with higher in-hospital mor-
tality among ischemic stroke patients. When the SUA level was
>428.4μmol/L, it was found that the SUA levels were positively
associated with in-hospital mortality in ACI patients.

In ACI patients with abnormal renal function, hyperuri-
cemia may be associated with higher in-hospital mortality
than patients with normal uric acid, and hyperuricemia
may be an independent prognostic factor in the subgroup
patients.
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