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ABSTRACT
Objective  The impact of serum uric acid (sUA) levels 
on the clinical prognosis and severity of coronary artery 
disease in patients with acute coronary syndrome (ACS) 
and hypertension after percutaneous coronary intervention 
(PCI) is not fully clear. This study aimed to assess the 
association among sUA levels, clinical prognosis and 
severity of coronary artery disease in patients with ACS 
and hypertension after PCI.
Design  In this prospective cohort study, we followed-up 
patients with ACS and hypertension after PCI for 1 year 
to explore the risk factors for 1 year total major adverse 
cardiovascular events (MACEs) and multivessel coronary 
artery disease, the dose-effect relationship among sUA 
levels, MACEs and severity of coronary artery disease and 
correlation between sUA levels and severity of coronary 
artery disease (Gensini score).
Setting/patients  Several Chinese internists followed-
up 422 patients who were diagnosed with ACS and 
hypertension after PCI in a large tertiary hospital of 
Qingdao during the period from 1 June 2019 to 1 
December 2019.
Outcome measures  One-year follow-up MACEs results 
and coronary angiography results.
Results  In the coronary angiography results, multivessel 
coronary artery disease (28.5% vs 21.4%, p=0.006) and 
non-culprit lesion vascular occlusion (11.7% vs 5.3%, 
p=0.042) were more common in the hyperuricaemia 
group, and the Gensini score (26.69±13.46 vs 
17.66±10.57, p<0.001) was also higher. In the results 
of 1-year MACEs, the incidence of all-cause mortality 
(3.5% vs 2.5%, p=0.037), PCI or coronary artery 
bypass grafting therapy due to myocardial infarction or 
angina pectoris (15.1% vs 7.6%, p=0.027), medication 
conservative therapy in hospital due to myocardial 
infarction or angina pectoris (12.9% vs 6.7%, p=0.041) 
and total MACEs (31.8% vs 16.9%, p=0.001) were 
higher in patients with hyperuricaemia. Univariate 
and multivariate logistic regression analysis models 

showed that hyperuricaemia was still an independent 
risk factor for total MACEs within 1 year (OR=2.618, 
95% CI 1.656 to 4.139, p<0.001; OR=1.920, 95% CI 
1.158 to 3.183, p=0.011, respectively) and multivessel 
coronary artery disease (OR=2.140, 95% CI 1.371 to 
3.342, p=0.001; OR=1.688, 95% CI 1.051 to 2.710, 
p=0.030, respectively) after adjusting for confounding 
factors. The severity of coronary artery disease (non-
culprit lesion vascular occlusion (4.7% vs 8.4% vs 9.6% 
vs 16.2%, p=0.041); multivessel coronary artery disease 
(17.9% vs 22.4% vs 29.8% vs 35.2%, p=0.022); Gensini 
score (16.96±10.35 vs 19.31±10.63 vs 26.12±11.48 
vs 33.33±14.01, p<0.001)) and the incidence of total 
MACEs (13.2% vs 14.2% vs 34.6% vs 41%, p<0.001) 
increased significantly with the sUA levels increasing. 
Further, the Gensini score was positively correlated with 
uric acid levels (r=0.515, p<0.001).

Strengths and limitations of this study

	► The present study was unique prospective study 
related to hyperuricaemia in specific patients with 
acute coronary syndrome and hypertension after 
percutaneous coronary intervention.

	► The present study was a prospective, single-centre 
study with a small sample number which affected 
the representation of patients.

	► The present study did not fully adjust for other po-
tentially unknown confounding factors, which may 
have impacted the results.

	► The present study did not rule out the effect of the 
patient’s current medication such as hydrochlorothi-
azide diuretics on uric acid levels.

	► The present study was an observational study, and 
related treatment such as serum uric acid-lowering 
therapy, was not implemented for these patients.
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Conclusions  Hyperuricaemia is an independent risk factor for 1-year 
total MACEs and multivessel coronary artery disease in patients with ACS 
and hypertension after PCI.

INTRODUCTION
At present, cardiovascular diseases (CVDs) have a high 
incidence and high fatality rate worldwide. Acute coro-
nary syndrome (ACS) is one of the main CVDs, which 
includes unstable angina pectoris, non-ST segment eleva-
tion myocardial infarction (NSTEMI) and ST segment 
elevation myocardial infarction (STEMI).1 Although the 
current treatment strategies of ACS are continuously 
optimised and upgraded, its incidence has remained 
extremely high in recent years.2 In the treatment and 
prevention of ACS, it is urgent to discover and control 
the risk factors for ACS in a timely manner and the 
inter-relation and predictive value for the prognosis of 
ACS-related risk factors require further research and 
discussion. Hypertension is one of the most important 
risk factors for ACS. Hypertension is characterised by a 
high prevalence, high morbidity and high fatality rate, 
causing damage to important organs such as the heart, 
brain and kidney, seriously threatening human health 
and increasing the burden on families and society.3 4 
Therefore, patients with ACS and hypertension need to 
pay more attention to the risk factors to improve prog-
nosis. Numerous studies presented that serum uric acid 
(sUA) was an independent risk factor for hypertension 
and ACS and that sUA had a complex relationship with 
hypertension and ACS.5–12 But the association among 
sUA levels, coronary heart disease (CHD) and hyperten-
sion is still controversial. A cross-sectional population-
based study showed hyperuricaemia was closely related 
to CHD-related mortality irrespective of sex. Another 
relative study showed that the risk of non-fatal myocardial 
infarction increased significantly with the levels of uric 
acid increasing. And subgroup analysis suggested that 
uric acid was more closely related to myocardial infarc-
tion in female patients than male patients.13 However, 
several studies failed to show that relative association. A 
recent study which included 231 patients with chronic 
coronary syndromes showed the absence of correlation 
between sUA and coronary arteries disease.14 And Fram-
ingham Study which included 6763 patients followed-up 
for 117 376 person-years showed sUA was no longer asso-
ciated with CHD events and cardiovascular mortality 
after adjustment for related risk factors.15 In addition, 
the relationship between uric acid and hypertension has 
always been a hot topic of discussion. Previous studies 
showed that hyperuricaemia was common in patients 
with primary hypertension. And they influenced each 
other during the development process.16 Even uric acid-
lowering drugs can be used to prevent the increase of 
blood pressure in patients with primary hypertension.17 
Other studies suggested high sUA levels not only were 

closely related to the severity of coronary artery disease,18 
but also affected its prognosis. Relevant clinical studies 
presented that hyperuricaemia was an independent 
risk factor for poor prognosis in patients with chronic 
heart failure.19 In addition, hyperuricaemia was highly 
correlated with the occurrence of future cardiovascular 
events after percutaneous coronary intervention (PCI) in 
patients with CHD.20 21 In view of the contradictory role 
of sUA in CHD and hypertension, when clinical research 
related to sUA are conducted, it is necessary to consider 
mutual potential impact among sUA, CHD and hyperten-
sion. However, there are few studies commonly involving 
uric acid, CHD and hypertension currently. Therefore 
this study included patients with ACS and hypertension 
after PCI to further explore the relationship among sUA 
levels, clinical prognosis and severity of coronary artery 
disease.

METHODS
Study design and patients
The present study was a prospective cohort study with 422 
patients who were diagnosed with ACS and hypertension 
after PCI in the Affiliated Hospital of Qingdao University 
during the period from 1 June 2019 to 1 December 2019. 
Several Chinese internists followed-up them for 1 year. 
The prospective study complied with the Declaration of 
Helsinki and was approved.

Patient and public involvement
No patient involved.

Grouping and definitions
The study population was divided into two groups 
according to the presence or absence of hyperuricaemia.

Hyperuricaemia was defined as sUA levels of  >333 
µmol/L (>5.6 mg/dL).22

Hypertension diagnosis was made according to the 
standard definitions of the 2020 International Society of 
Hypertension Global Hypertension Practice Guidelines.23

ACS diagnosis was made according to the standard defi-
nitions of the American College of Cardiology.24

Major adverse cardiovascular events (MACEs) were 
defined as all-cause death, PCI or coronary artery bypass 
grafting (CABG) therapy due to myocardial infarc-
tion or angina pectoris as well as medication conserva-
tive therapy in hospital due to myocardial infarction or 
angina pectoris.

Multivessel coronary artery disease referred to coro-
nary angiography showing that coronary stenosis of two 
or more vessels was ≥75%, and left main coronary artery 
disease was defined as multivessel coronary artery disease.

Non-culprit lesion vessel occlusion referred to the 
occurrence of calcification and chronic occlusive disease 
of coronary arteries that were not related to the disease.

The Gensini score was calculated using the scoring 
schema previously defined by Gensini.25
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Data collection
The following information was collected: demographic 
characteristics; heart rate, systolic blood pressure (SBP) 
and diastolic blood pressure measured during hospital-
isation; body weight and height measured during hospi-
talisation; calculated body mass index (BMI); history of 
smoking, drinking or diabetes; laboratory parameters 
(total cholesterol, triglycerides, low-density lipoprotein 
cholesterol (LDL-C), high-density lipoprotein cholesterol 
(HDL-C), aspartate aminotransferase, alanine amino-
transferase, creatinine, calculated glomerular filtration 
rate (GFR), N-terminal prohormone of brain natriuretic 
peptide (NT-Pro BNP) and troponin I (TnI)); drugs 
using in treatment; echocardiography results; coronary 
angiography results during hospitalisation; MACEs results 
during the 1-year follow-up period.

Follow-up
Patients were followed-up through outpatient clinics 
and telephone calls for up to 1 year. During the 1-year 
follow-up period, 27 patients (13 patients in the normal 
sUA group and 14 patients in the hyperuricaemia group) 
were dropped out of the study due to loss of follow-up 
(changing of mobile phone number, moving due to 
special reasons and so on) or other reasons.

Statistical analysis
SPSS V.25.0 (IBM) was used for statistical analysis. Contin-
uous variables are presented as means±SD or as medians 
and IQRs according to their distribution as determined 
by the Kolmogorov-Smirnov test. Comparisons between 
groups were performed with Student’s t-test or non-
parametric tests when as appropriate. Categorical vari-
ables are reported as percentages and were compared with 
the χ2 test. Univariate and multivariate logistic regression 
models were used to explore the risk factors for 1-year 
total MACEs and multivessel coronary artery disease. 
Multivariate logistic regression analysis was applied with 
the risk factors defined by univariate analysis with p<0.05. 
Estimates of ORs and their 95% CIs were reported. 
Correlation analysis adopted Spearman correlation anal-
ysis. P<0.05 was considered statistically significant.

RESULTS
Baseline characteristics of the patients
A total of 422 participants were included, and there 
were 131 (31%) patients in the hyperuricaemia group 
and 291 (69%) patients in the normal sUA group. The 
characteristics of each group are shown in table 1. In the 
general clinical data, the proportion of women, BMI, 
current smoking, current drinking, triglycerides, creati-
nine, GFR and TnI were higher in patients with hyperuri-
caemia. Diastolic blood pressure and HDL-C were lower 
in patients with hyperuricaemia. All patients registered 
took dual antiplatelet drugs. Our results showed no signif-
icant difference between two groups in dual antiplatelet 
therapy, lipid-lowering therapy, vasodilator therapy, heart 

rate-controlling therapy, diuretic therapy, antihyperten-
sive therapy and so on.

Coronary angiography results of the patients
The results of coronary angiography of each group are 
shown in table 2. Multivessel coronary artery disease and 
non-culprit lesion vessel occlusion were more common 
in the hyperuricaemia group, and the Gensini score was 
higher in the hyperuricaemia group.

One-year follow-up MACEs
The results of the 1-year follow-up MACEs of each group 
are shown in table 2. The 27 patients were dropped out 
of the study due to loss of follow-up or other reasons. 
The 108 participants happened MACEs (sUA normal 
(n=20) and hyperuricaemia (n=88)). The incidence of 
all-cause mortality, PCI or CABG therapy due to myocar-
dial infarction or angina pectoris, medication conserva-
tive therapy in hospital due to myocardial infarction or 
angina pectoris and total MACEs were higher in patients 
with hyperuricaemia.

Univariate and multivariate logistic regression analysis of 
1-year follow-up MACEs
The univariate and multivariate logistic regression anal-
ysis of the 1-year follow-up MACEs models are shown in 
table 3. Hyperuricaemia was an independent risk factor 
for 1-year total MACEs after adjustment for confounding 
variables (sex, age, BMI, SBP, GFR, current smoking, 
diabetes mellitus, total cholesterol, triglycerides, LDL-C, 
NT-pro BNP, TnI, left ventricular ejection fraction 
(LVEF), Gensini score, multivessel coronary lesions, non-
culprit lesion vessel occlusion). The table 3 only showed 
the risk factors defined by univariate analysis with p<0.05.

Univariate and multivariate logistic regression analysis of the 
multivessel coronary artery disease
The univariate and multivariate logistic regression anal-
ysis of the multivessel coronary artery disease models are 
shown in table  4. Hyperuricaemia was an independent 
risk factor for multivessel coronary artery disease after 
adjustment for confounding variables(sex, age, SBP, GFR, 
BMI, current smoking, diabetes mellitus, total cholesterol, 
triglycerides, LDL-C, TnI, NT-pro BNP, LVEF%, non-
culprit lesion vessel occlusion, Gensini score, multivessel 
coronary lesions). The table 4 only showed the risk factors 
defined by univariate analysis with p<0.05.

Dose-effect relationship among sUA levels, clinical prognosis 
and severity of coronary artery disease
The sUA levels of all patients were grouped according 
to the IQR to investigate the dose-effect relationship 
associations among sUA levels, clinical prognosis and 
severity of coronary artery disease (table 5). As the levels 
of sUA increased, the severity of coronary artery disease 
(non-culprit lesion vessel occlusion; multivessel coronary 
artery disease; and Gensini score) increased. Further, 
the Gensini score was positively correlated with uric acid 
levels (figure  1). The figure is provided in online. In 
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addition, the incidence of 1-year follow-up total MACEs 
also increased significantly with the sUA levels increasing.

DISCUSSION
This study demonstrated that hyperuricaemia was closely 
related to the incidence of 1-year MACEs and was an inde-
pendent risk factor for 1-year total MACEs in patients 
with ACS and hypertension after PCI. To a certain extent, 
high sUA levels can reflect the clinical prognosis of these 
patients. In addition, we found that hyperuricaemia was 
closely related to the severity of coronary artery disease, 
and was an independent risk factor for multivessel coro-
nary artery disease in patients with ACS and hypertension 
after PCI. Therefore, to a certain extent, high sUA level 

can also reflect the severity of coronary artery disease. 
As the levels of sUA increased, the incidence of 1-year 
follow-up total MACEs increased significantly and severity 
of coronary artery disease (non-culprit lesion vessel occlu-
sion, multivessel coronary artery disease and Gensini 
score) increased. Further, the Gensini score was positively 
correlated with uric acid levels.

To date, the impact of sUA levels on the clinical prog-
nosis and severity of coronary artery disease in patients 
with ACS and hypertension after PCI has not been fully 
clear. Therefore this study aimed to further explore the 
relationship among sUA levels, clinical prognosis and 
severity of coronary artery disease in patients with ACS 
and hypertension after PCI to provide a basis for reducing 

Table 1  Baseline characteristics of patients with normal sUA levels or hyperuricaemia

Parameters sUA normal (n=131) Hyperuricaemia (n=291) P value

Female sex, n (%) 44 (33.6) 140 (48.1) 0.005

Age, years (mean±SD) 65.31±9.71 66.84±9.14 0.117

Body mass index (mean±SD) 25.30±3.27 26.42±3.63 0.002

Heart rate, beats/min (mean±SD) 70.14±10.44 70.91±12.30 0.530

SBP, mm Hg (mean±SD) 156.40±16.37 154.74±16.12 0.332

DBP, mm Hg (mean±SD) 86.52±11.44 83.45±11.21 0.011

Current smoking, n (%) 30 (22.9) 139 (47.8) <0.001

Current drinking, n (%) 21 (16) 96 (33) <0.001

Diabetes mellitus, n (%) 48 (36.6) 72 (24.7) 0.012

Total cholesterol, mmol/L (mean±SD) 4.30±1.14 4.27±1.10 0.823

Triglycerides, mmol/L (mean±SD) 1.47±0.97 1.82±1.27 0.002

LDL-C, mmol/L (mean±SD) 2.42±0.91 2.46±0.84 0.619

HDL-cholesterol, mmol/L (mean±SD) 1.28±0.32 1.16±0.28 <0.001

AST, U/l (mean±SD) 29.29±71.52 25.40±18.89 0.382

ALT, U/l (mean±SD) 26.90±18.64 29.11±19.94 0.284

Creatinine, μmol/L (mean±SD) 59.53±17.29 83.21±81.59 <0.001

GFR, mL/(min·1.73 m2) (mean±SD) 123.98±39.64 90.91±31.91 <0.001

NT-pro BNP, pg/mL (mean±SD) 473.22±1449.33 545.75±2115.55 0.722

TnI, pg/mL (mean±SD) 0.04±0.14 0.18±0.61 <0.001

LVEF% (mean±SD) 59.05±4.84 58.58±5.33 0.383

UA, n (%) 112 (85.5) 225 (77.3) 0.132

STEMI, n (%) 11 (8.4) 33 (11.3) 0.132

NSTEMI, n (%) 8 (6.1) 33 (11.3) 0.132

Lipid lowering therapies, n (%) 111 (84.7) 248 (85.2) 0.896

Vasodilator therapies, n (%) 120 (91.6) 256 (88) 0.268

Calcium channel blockers, n (%) 40 (30.5) 114 (39.2) 0.088

ACEI/ARB, n (%) 58 (44.3) 149 (51.2) 0.188

β-receptor blockers, n (%) 71 (54.2) 175 (60.1) 0.252

Diuretics, n (%) 74 (56.5) 109 (37.5) 0.128

ACEI, ACE inhibitor; ALT, alanine aminotransferase; ARB, angiotensin receptor inhibitor; AST, aspartate aminotransferase; NT-pro BNP, N-
terminal prohormone of brain natriuretic peptide; DBP, diastolic blood pressure; GFR, glomerular filtration rate; HDL, high density lipoprotein; 
LDL, low-density lipoprotein; LVEF, left ventricular ejection fraction; NSTEMI, non-ST segment elevation myocardial infarction; SBP, systolic 
blood pressure; STEMI, ST segment elevation myocardial infarction; sUA, serum uric acid ; TnI, troponin I; UA, unstable angina pectoris.
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future cardiovascular events in patients with ACS and 
hypertension. Of course, the present study still had some 
limitations. First, the present study was a prospective, 
single-centre study with a small sample number, which 
affected the representation of patients. The number and 
scope of the included study population were relatively 
limited. Whether the study results can be equally suitable 
for patients in other region was not yet known. Second, 
the present study did not fully adjust for other potentially 
unknown confounding factors, which may have affected 
the results. Third, the present study did not yet rule out 
the effect of the patient’s current medication such as 
hydrochlorothiazide diuretics on uric acid levels. Fourth, 
the present study was an observational study, and related 
treatment such as sUA-lowering therapy, was not imple-
mented for these patients. Therefore, the relationship 
between the reduction in uric acid levels and the prog-
nosis of patients with ACS and hypertension after PCI was 
not explored.

CVDs have the characteristics of a high fatality rate and 
high disability rate, especially CHD. It is of great signif-
icance to reduce the incidence of CVD and improve its 
prognosis. In recent years, hyperuricaemia has been 

suggested to be closely related to CVD.26 27 Clinical studies 
related physiological and biochemical mechanisms have 
suggested that high sUA levels may increase oxidative 
stress, promote systemic inflammation, promote local 
inflammation, increase insulin resistance and increase 
other mechanisms to cause endothelial dysfunction and 
lead to the occurrence of CVDs, such as ACS.28–30 There 
are many clinical studies related to the effect of uric acid 
on the prognosis of patients with CHD. A retrospective 
study showed that high sUA levels at admission were 
independently correlated with death and other adverse 
cardiovascular events during hospitalisation.31 Another 
retrospective prognostic study presented that high sUA 
levels at admission indicated the higher mortality rate 
during hospitalisation, higher 30-day mortality rate and 
poor long-term (1–6 years) prognosis of patients with 
acute myocardial infarction (AMI).32 A meta-analysis of 
prognostic studies showed that high sUA levels at admis-
sion independently predicted worse short-term (during 
hospitalisation and 30 days after the occurrence of AMI) 
and medium or long-term (1 year or 6 months to 2 years 
after the occurrence of AMI) outcomes after AMI.33 Our 
study also confirmed that the long-term prognosis of 

Table 2  Coronary angiography and 1-year follow-up MACEs results of patients with normal sUA levels or hyperuricaemia

sUA normal (n=131) Hyperuricaemia (n=291) P value

Coronary angiography

Number of patients 131 291

Non-culprit lesion vessel occlusion, n (%) 7 (5.3) 34 (11.7) 0.042

Multivessel coronary lesions, n (%) 28 (21.4) 83 (28.5) 0.006

Gensini score, (mean±SD) 17.66±10.57 26.69±13.46 <0.001

One-year follow-up MACEs

Number of patients 118 277

All-cause mortality, n (%) 3 (2.5) 10 (3.5) 0.037

PCI or CABG therapy due to myocardial infarction or 
angina pectoris, n (%)

9 (7.6) 42 (15.1) 0.027

Medication conservative therapy in hospital due to 
myocardial infarction or angina pectoris, n (%)

8 (6.7) 36 (12.9) 0.041

Total MACEs, n (%) 20 (16.9) 88 (31.8) 0.001

sUA, serum uric acid; PCI, percutaneous coronary intervention; CABG, coronary artery bypass grafting; MACEs, major adverse cardiovascular 
events.

Table 3  Logistic regression analysis of related risk factors for total MACEs during 1-year follow-up

Univariate analysis Multivariate analysis

OR (95% CI) P value OR*(95% CI) P value

Hyperuricaemia 2.618 (1.656 to 4.139) <0.001 1.920 (1.158 to 3.183) 0.011

TnI 1.564 (1.038 to 2.358) 0.032 1.116 (0.738 to 1.689) 0.602

LVEF 0.957 (0.920 to 0.994) 0.023 0.971 (0.932 to 1.012) 0.161

Gensini score 1.038 (1.021 to 1.056) <0.001 1.018 (0.998 to 1.039) 0.080

Multivessel coronary lesions 2.393 (1.496 to 3.828) <0.001 1.681 (0.993 to 2.847) 0.053

LVEF, left ventricular ejection fraction; MACEs, major adverse cardiovascular events; OR*, adjusted OR; TnI, troponin I.
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patients with ACS in high uric acid levels group was worse 
(the incidence of MACEs increased significantly within 
1 year). However, death and MACEs rarely happened 
during short-term follow-up (during hospitalisation and 
30 days after AMI) in this study. Therefore, the impact 
of high uric acid levels on the short-term prognosis was 
not clear in our study. The Third National Health and 
Nutrition Examination Survey showed that sUA was inde-
pendently associated with total mortality and cardiovas-
cular mortality. As the levels of sUA increased, these risks 
significantly increased.34 Another retrospective cohort 
study also showed that hyperuricaemia was an indepen-
dent risk factor for 1-year all-cause mortality in elderly 
female patients with ACS.35 Although these studies 
and others suggested that uric acid was closely related 
to the prognosis of CHD, there were some studies that 
failed to draw these conclusions, which may be due to 
the poor sample size of the selected population, short 
follow-up time or selection of statistical methods. There-
fore, although there are many related studies, the asso-
ciation between uric acid and the prognosis of CHD is 
still unclear, indicating the need for similar studies to 
be conducted. In addition, most of the subjects of these 
studies were patients with hyperuricaemia and ACS in the 
past, and the selected population type was relatively fixed. 
Further, it is necessary to pay particular attention to the 
prognosis of patients with ACS undergoing PCI. After PCI 
therapy, preventing coronary restenosis and myocardial 
infarction becomes more important, and these patients 

should pay more attention to the secondary prevention 
of the disease, controlling of cardiovascular risk factors, 
delaying of disease progression and increasing of life 
expectancy to further improve the prognosis. A retrospec-
tive analysis of 213 young adult patients (≤40 years old) 
undergoing PCI showed that sUA levels were correlated 
with MACEs during long-term (930 days) follow-up in 
young patients with NSTEMI undergoing PCI.36 Another 
retrospective study presented that a high serum sUA level 
(>5.6 mg/dL) was associated with all-cause mortality in 
patients with ACS after PCI.37 Our study population was 
composed of mainly patients with ACS undergoing PCI, 
and the results were similar to the above research results.

However, previous studies identified that uric acid was 
also closely related to hypertension. The possible mech-
anisms of uric acid causing hypertension are as follows: 
sUA damages vascular endothelial cells by promoting 
oxidative stress reactions and causes vasomotor dysfunc-
tion by reducing the synthesis of nitric oxide. The sUA 
activates the renin–angiotensin–aldosterone system to 
lead to vascular contraction, vascular remodelling and 
water or sodium retention.8 38 39 Hypertension is also 
the most important risk factor for CVD. In view of the 
inseparable and complex relationship among uric acid, 
hypertension and CHD, the effects of uric acid and hyper-
tension on the prognosis of patients with CHD after PCI 
are unclear. For the studies about effects of uric acid on 
the prognosis of patients with CHD after PCI, it is neces-
sary to consider whether patients also have the history of 

Table 4  Logistic regression analysis of related risk factors for multivessel coronary lesions

Univariate analysis Multivariate analysis

OR (95% CI) P value OR*(95% CI) P value

Hyperuricaemia 2.140 (1.371 to 3.342) 0.001 1.688 (1.051 to 2.710) 0.030

SBP 1.020 (1.006 to 1.035) 0.005 1.025 (1.010 to 1.040) 0.001

Current smoking 1.748 (1.151 to 2.765) 0.010 1.941 (1.218 to 3.094) 0.005

Creatinine 1.006 (1.001 to 1.012) 0.023 1.006 (1.001 to 1.011) 0.021

TnI 1.905 (1.203 to 3.016) 0.006 1.768 (1.061 to 2.946) 0.029

OR*, adjusted OR; SBP, systolic blood pressure; TnI, troponin I.

Table 5  Dose-effect relationship among sUA levels, clinical prognosis and severity of coronary artery disease

137～315 µmol/L 316～387 µmol/L 388～446 µmol/L 347～659 µmol/L P value

Coronary angiography

Non-culprit lesion vessel 
occlusion, n (%)

5 (4.7) 9 (8.4) 10 (9.6) 17 (16.2) 0.041

Multi-vessel coronary artery 
disease, n (%)

19 (17.9) 24 (22.4) 31 (29.8) 37 (35.2) 0.022

Gensini score, (mean±SD) 16.96±10.35 19.31±10.63 26.12±11.48 33.33±14.01 <0.001

One-year follow-up total 
MACEs

Total MACEs, n (%) 14 (13.2) 15 (14.2) 36 (34.6) 43 (41) <0.001

MACEs, major adverse cardiovascular events; sUA, serum uric acid.
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hypertension. Therefore, our study population mainly 
focused on patients with ACS and hypertension after 
PCI. In this study, hyperuricaemia was an independent 
risk factor for 1-year total MACEs in these patients. As the 
levels of sUA increased, the incidence of 1-year follow-up 
total MACEs also significantly increased. These results fill 
the study gap in the prognosis of these patients and simul-
taneously provide a basis for further studies on the risk of 
cardiovascular events.

In addition, our study demonstrated that hyperuri-
caemia was closely related to the severity of coronary 
artery disease, and was an independent risk factor for 
multivessel coronary artery disease in patients with ACS 
and hypertension after PCI. As the levels of sUA increased, 
severity of coronary artery disease (non-culprit lesion 
vessel occlusion, multivessel coronary artery disease and 
Gensini score) increased. Further, the Gensini score was 
positively correlated with uric acid levels. The potential 
mechanisms of uric acid causing coronary lesions are 
as follows: sUA may result in atherosclerosis and blood 
vessel stenosis by causing LDL-C oxidative modification, 
promoting the release of inflammatory factors to stim-
ulate vascular smooth muscle hyperplasia, activating 
platelets to promote intravascular thrombosis.28 In addi-
tion, the incidence of slow blood flow and no-reflow of 
the coronary artery increases.40 Previous studies on the 
relationship between uric acid levels and the severity of 
coronary artery disease found that the increase in sUA 
levels was closely related to the severity of coronary 
artery disease assessed by coronary angiography and 
that there was a positive correlation between sUA levels 
and the Gensini score of the severity of coronary artery 
disease.41 42 Our study further showed that the relation-
ship between sUA levels and the Gensini score of the 
severity of coronary artery disease existed in patients with 
ACS and hypertension after PCI. Therefore, the levels of 
sUA still can be used as an indicator to assess the severity 
of coronary artery disease in these specific patients with 
ACS and hypertension after PCI.

In view of the metabolism levels of uric acid in different 
populations are different, and the effects on the prognosis 

of different populations are also discrepant it is necessary 
to conduct researches related uric acid in different popu-
lations. Therefore this study focuses on specific patients 
with ACS and hypertension after PCI to explore the 
impact of uric acid on the clinical prognosis and severity 
of coronary artery disease for the first time, helping to 
improve the prognosis of these patients. In addition, 
in view of limitations of the present study, multicentre, 
randomised, controlled and blinded studies with larger 
sample numbers and different populations are needed 
for further discussion.

CONCLUSION
Hyperuricaemia is an independent risk factor for 1-year 
total MACEs and multivessel coronary artery disease in 
patients with ACS and hypertension after PCI.
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