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INTRODUCTION

Gout is a common inflammatory arthropathy characterized 
by chronic hyperuricemia and urate crystal deposition in the 
joints. While the primary complaints of gout are severe inflam-
mation and joint pain, gout is also closely associated with sys-
temic disorders and cardiovascular (CV) risk profiles, such as 
hypertension, diabetes mellitus, dyslipidemia, chronic kidney 
disease, alcohol consumption, and obesity [1,2]. In addition, 
gout has been suggested as a cause of CV diseases via patho-
genic mechanisms such as endothelial dysfunction, oxidative 

metabolism, platelet adhesiveness, and aggregation [3-11]. Ac-
cordingly, several epidemiological studies reported that patients 
with gout had an increased risk for CV events [7-9,12].

Several epidemiological studies investigating the association 
between gout and CV diseases have been conducted in devel-
oped countries, but few studies have been conducted in Korea. 
Especially, a previous study based on data from the National 
Health Insurance Service reported that the prevalence of gout 
increased 2.32-fold from 2001 to 2008 (0.40%), showing a rapid 
increase in a short period. Given the high association between 
gout and CV diseases, it is important to investigate the risk fac-
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tors for CV diseases in gout patients due to the growing inci-
dence of gout.

In particular, differences in population characteristics between 
urban regions and other regions are getting more significant 
owing to recent rapid industrialization. Accordingly, a survey 
on regional differences should be conducted; however, there are 
still few studies on it. Therefore, we aimed to investigate the risk 
of major CV events, including myocardial infarction, cerebral 
infarction, and cerebral hemorrhage, in gout patients in different 
regions using the claims database of the Korean National Health 
Insurance (NHI) [13].

MATERIALS AND METHODS

Data source
We searched the NHI and the National Health Screening 

Program (NHSP) databases to obtain information on CV risk 
profiles and lifestyle factors. The NHI is a government-operated 
service that provides mandatory insurance to the entire popula-
tion of more than 50 million people in South Korea and includes 
data on the use of both inpatient and outpatient healthcare that 
each medical facility must submit for the purpose of reimburse-
ment.

The NHSP is a screening program through which all insured 
persons and their dependents are offered cancer screening and 
biannual health checkups, with the results being recorded in the 
database thereafter. For the NHSP checkup, each participant 
must fill out a standardized questionnaire related to their medi-
cal and lifestyle habits, including smoking and physical activity. 
Anthropometric measurements, including blood pressure and 
body mass index (BMI), are also taken during the checkup, as 
well as basic tests such as liver enzymes, hepatitis virus status, 
lipid parameters, chest radiograph, fasting blood sugar (FBS), 
and creatine.

Study population (gout cohort)
Patients diagnosed with gout between January 2012 and 

August 2019 were included in this study. Gout patients were 
defined as those who were assigned with the International Clas-
sification of Diseases (ICD) code M10, received a prescription 
for allopurinol or febuxostat, and visited a clinic more than once 
in the following year. A 10-year washout period was applied to 
exclusively select newly diagnosed cases. The exclusion criteria 
were as follows: (1) unclear cause of death; (2) prescription of 

allopurinol or febuxostat before 2012; (3) prescription of both 
allopurinol and febuxostat; (4) known malignancy; (5) prescrip-
tion of benzbromarone; (6) history of myocardial infarction, 
cerebral infarction, or cerebral hemorrhage; (7) younger than 20 
years or older than 90 years; and (8) failure to participate in the 
national health screening. This study divided Korea into seven 
regions, including Seoul, Gyeonggi/Incheon, Gangwon, Chun-
gcheong/Daejeon/Sejong, Jeolla/Gwangju, Gyeongsang/Busan/
Daegu, and Jeju, and investigated patients with gout in each of 
the seven regions.

Verification of the diagnosis
To identify patients with gout using the diagnosis code, we 

developed several case algorithms based on the frequencies of 
clinic visits and dosing of allopurinol or febuxostat taken with 
gout as the principal diagnosis. Although the medical charts 
of gout patients were only reviewed at Jeju National University 
Hospital, this allowed us to evaluate the diagnostic accuracy 
of our algorithm for identifying clinically significant patients 
with gout. Moreover, to reduce misclassification bias, we also 
reviewed medical records of control individuals with ambiguous 
gout status, including those with ICD10 codes for asymptom-
atic hyperuricemia (E790), pseudogout (M118), septic arthritis 
(M861, M009), and cellulitis (L039, L0311). These reviews were 
performed by an experienced rheumatologist. For each combi-
nation of algorithms, we determined the diagnostic accuracy, 
including sensitivity (96.4%) and specificity (98.5%).

Study outcomes
The primary outcome was the first occurrence of a CV event 

after first gout diagnosis, including myocardial infarction, cere-
bral infarction, and cerebral hemorrhage, which were defined as 
inpatient hospitalization with ICD-10 codes I21, I63, and I61-
62, respectively [14,15].

Categorization of CV risk profiles
From the NHSP database, we acquired data on confounders, 

including demographic information (age and sex), ICD-10 code, 
anthropometric information (height, weight, and BMI), systolic 
blood pressure (SBP), diastolic blood pressure (DBP), FBS, total 
cholesterol, high-density lipoprotein (HDL) cholesterol, low-
density lipoprotein (LDL) cholesterol, triglyceride, and lifestyle 
factors (physical activity, alcohol consumption, and smoking 
status).
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Statistical analysis
All variables were categorized and presented as frequencies 

and percentages. Chi-squared test was used to compare the 
standardized differences in categorical variables between the 
two cohorts. Follow-up started on the index date and patients 
were censored on the date of outcome occurrence, death, or last 
follow-up. Crude incidence rates (IRs) for myocardial infarc-
tion, cerebral infarction, and cerebral hemorrhage were sepa-
rately calculated as the number of CV events per 10,000 person-
days. Kaplan-Meier curves were used to describe the cumulative 
incidence of each cardio-cerebrovascular event between the two 
cohorts. The Cox-proportional hazard model was used to ex-
amine the independent association of gout with the risk of CV 
events, and the results are presented as hazard ratios (HRs) with 
95% confidence intervals (CIs). The independent variables were 
gout and the following confounding risk factors that were cho-
sen based on existing studies and their known association with 
CV events: blood pressure categories suggested by the American 
Heart Association, pulse pressure, BMI, FBS, cholesterol, posi-
tive urine dipstick results for proteinuria, smoking, and drinking 
before the diagnosis of gout. Multivariable adjustments for SBP, 
DBP, pulse pressure, BMI, FBS, lipid profiles, smoking/drinking 
status, and proteinuria were conducted.

p-values ≤0.05 were considered as indicating statistical sig-
nificance and all statistical tests were two-sided. Stata version 
15.0 (Stata Corp., College Station, TX, USA) was used for all 
statistical analyses. Personal details were protected, and all data 
were anonymized. This study was approved by the Institutional 
Review Board of Jeju National University Hospital (2018-12-
003).

RESULTS

Characteristics and CV risk profiles of the study 
population

The study population comprised 231,668 individuals in the 
gout cohort. The baseline characteristics of the gout cohorts 
are summarized in Table 1. In the gout cohort, 192,682 (83.4%) 
were male, and the peak age at the incidence of gout was be-
tween 50 and 59 years (24.8%).

Among all regions, the proportions of older adult patients 
with gout aged ≥60 years were highest in Jeolla/Gwangju 
(38.3%) and Gangwon (37.7%). In contrast, the proportion of 
older adult patients was lowest in Gyeonggi/Incheon (27.8%). Ta
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In terms of CV risk profiles at the health checkup before 
diagnosis of gout, the proportion of patients with gout whose 
BMI was at least 25 was highest in Jeju (62.8%), and was lowest 
in Gyeongsang/Busan/Daegu/Ulsan (53.8%).The proportions 
of gout patients with SBP ≥140 mmHg or DBP ≥90 mmHg 
were highest in Jeju (28.1%) and Gangwon (27.6%), and were 
lowest in Gyeongsang/Busan/Daegu/Ulsan (20.6%) and Jeolla/
Gwangju (21.9%). The highest proportion of gout patients with 
FBS ≥126 mg/dL was found in Jeolla/Gwangju (11.4%). The 
highest proportion of gout patients with LDL-cholesterol ≥160 
mg/dL was observed in Jeju (11.6%), followed by Jeolla/Gwangju 
(11.5%) and Gyeongsang/Busan/Daegu/Ulsan (11.1%).

The proportions of gout patients with no physical activity 
were highest in Jeju (48.7%) and Gangwon (47.3%), and was 
lowest in Seoul (39.7%). Most of gout patients who were current 
smokers resided in Gyeonggi/Incheon (34.8%), whereas least of 
patients resided in Jeolla/Gwangju (29.1%). The proportion of 
gout patients who drank at least two times a week was highest in 
Jeju (35.6%) and lowest in Jeolla/Gwangju (30.9%).

Incidence of CV events
The number of events, IRs, and IR ratios for CV events are 

shown in Table 2. In total, there were 1,179, 1,970, and 633 new-
ly diagnosed cases of myocardial infarction, cerebral infarction, 
and cerebral hemorrhage, respectively.

The IR for myocardial infarction was higher in Jeolla/
Gwangju (19.30 per 10,000 person-years; 95% CI, 16.7~22.4) 
than in other areas. The IR for cerebral infarction was higher 
in Jeolla/Gwangju (33.1 per 10,000 person-years; 95% CI, 
29.6~37.0) and Gangwon (33.1 per 10,000 person-years; 95% 
CI, 27.0~40.5) than in other areas. The IR for cerebral hemor-
rhage was higher in Jeolla/Gwangju (10.3 per 10,000 person-
years; 95% CI, 8.4~12.6) than in other areas.

The risk of CV events
The associations between CV risk profiles and the risk of CV 

events are shown in Figure 1. The risk of CV events was sig-
nificantly lower in women than in men. Age was significantly 
associated with significant CV events. Higher BP, FBS, and 
urine protein were associated with higher risks of cerebral hem-
orrhage, cerebral infarction, and myocardial infarction. Higher 
LDL-cholesterol was associated with significantly higher risks of 
myocardial infarction and cerebral infarction. However, higher 
LDL-cholesterol was associated with significantly lower risks of 

cerebral hemorrhage. In addition, higher physical activity was 
associated with lower risks of cerebral hemorrhage, cerebral in-
farction, and myocardial infarction. Current smoker was associ-
ated with significantly higher risks of myocardial infarction and 
cerebral infarction.

In the Cox-proportional hazard model adjusted for baseline 
CV risk profiles, the risk of myocardial infarction was signifi-
cantly high in gout patients residing in Jeolla/Gwangju (HR 
1.27; 95% CI, 1.02~1.56, p=0.029). Furthermore, a significantly 
high risk of cerebral infarction was observed in gout patients 
residing in Gangwon (HR 1.38; 95% CI, 1.09~1.74; p=0.008), 
Jeolla/Gwangju (HR 1.41; 95% CI, 1.19~1.67; p<0.001), and 
Gyeongsang/Busan/Daegu/Ulsan (HR 1.37; 95% CI, 1.19~1.59; 
p<0.001). A significantly high risk of cerebral hemorrhage was 
not observed in any region.

DISCUSSION

In this nationwide population-based cohort study from the 
NHI and NHSP databases in South Korea, we found real-world 
evidence of regional differences in CV risk profiles in gout 
patients. In addition, we found that gout patients in different 
regions had various risks of incident myocardial infarction and 
cerebral infarction after adjusting for CV risk profiles measured 
before the diagnosis of gout. To our knowledge, this is the first 
study to address regional disparities in CV risk in gout patients.

The regional disparities of health between populations have 
long been recognized as a problem of public health that remains 
unresolved. Health care, particularly that for CV diseases, is 
influenced by many factors, including race/ethnicity, urban 
versus rural location, and socioeconomic status [16-18]. The 
prevalence of CV diseases varies geographically depending 
on the region, and the prognosis of patients is poor in regions 
where disease management is difficult [19]. Access to health 
care is an important factor contributing to widening the health 
disparity between urban and rural areas, further exacerbating 
the disparity of CV risk factors [20]. Residents in urban areas 
have more opportunities to visit health care services than those 
in rural areas, resulting in lower mortality and morbidity, as well 
as exacerbated health disparities [21]. In addition, in this study, 
the risks of cerebral hemorrhage, cerebral infarction, and myo-
cardial infarction tend to be low in Seoul and Gyeonggi.

A previous study found that the risk of CV events was high-
est in regions with low population densities, especially in those 
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Sex
Male
Female

Birth year

Region
Seoul
Gyeonggi/Incheon
Gangwon
Chungcheong/Daejeon/Sejong
Jeolla/Gwnagju
Gyeongsang/Busan/Daegu/Ulsan
Jeju

BP categories by the AHA (mmHg)
SBP 120 & DBP 80
120 SBP 130 or DBP 80
130 SBP 140 or 80 DBP 90
140 SBP 180 or 90 DBP 120
180 SBP or 120 DBP

Pulse pressure (mmHg)
40

40~60
60

Body mass index (kg/m )
18.5

18.5~23
23~25

25

Fasting blood sugar (mg/dL)
110

110~126
126

Protein in urine analysis
1+
2+

LDL (mg/dL)
100

100~130
130~160
160~190

190

HDL (mg/dL)
40
40

TG (mg/dL)
150

150~200
200~500

500

Physical activity
None
1~4/week
5~7/week

Drinking/week
None
1/week
2 or more/week

Smoking
Non-smoker
Ever smoker
Current smoker

2

1 (Ref)
0.65 (0.54~0.78)

0.95 (0.94~0.95)

1 (Ref)
1.08 (0.90~1.31)
1.12 (0.82~1.55)
1.00 (0.78~1.27)
1.27 (1.02~1.56)
1.14 (0.95~1.37)
0.90 (0.54~1.50)

1 (Ref)
1.26 (1.01~1.59)
1.31 (1.10~1.56)
1.56 (1.28~1.90)
2.23 (1.35~3.70)

1 (Ref)
0.92 (0.75~1.12)
0.94 (0.74~1.19)

1.11 (0.70~1.77)
1 (Ref)

0.92 (0.78~1.08)
0.90 (0.78~1.05)

1 (Ref)
1.09 (0.93~1.28)
1.36 (1.16~1.60)

1 (Ref)
2.04 (1.73~2.40)

1 (Ref)
1.10 (0.95~1.27)
1.27 (1.09~1.50)
1.41 (1.13~1.76)
1.98 (1.47~2.67)

1 (Ref)
0.69 (0.61~0.79)

1 (Ref)
0.95 (0.81~1.11)
1.15 (1.00~1.33)
0.90 (0.61~1.35)

1 (Ref)
0.92 (0.81~1.04)
0.71 (0.57~0.88)

1 (Ref)
0.64 (0.55~0.75)
0.51 (0.43~0.60)

1 (Ref)
1.23 (1.05~1.45)
1.99 (1.69~2.33)

HR (95% CI)

<0.01

<0.01

0.41
0.48
0.98
0.03
0.16
0.67

0.04
<0.01
<0.01
<0.01

0.40
0.60

0.66

0.31
0.18

0.28
<0.01

<0.01

0.19
<0.01
<0.01
<0.01

<0.01

0.51
0.05
0.62

0.18
<0.01

<0.01
<0.01

0.01
<0.01

p-value

0.3 1 2 4

A

Figure 1. Forest plot of the risk of 
myocardial infarction (A), cerebral 
infarction (B), and cerebral hemorrhage 
(C). BP: blood pressure, DBP: diastolic 
blood pressure, HDL: High-density 
lipoprotein cholesterol, LDL: low-density 
lipoprotein cholesterol, SBP: systolic 
blood pressure, TG: triglyceride.
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Sex
Male
Female

Birth year

Region
Seoul
Gyeonggi/Incheon
Gangwon
Chungcheong/Daejeon/Sejong
Jeolla/Gwnagju
Gyeongsang/Busan/Daegu/Ulsan
Jeju

BP categories by the AHA (mmHg)
SBP 120 & DBP 80
120 SBP 130 or DBP 80
130 SBP 140 or 80 DBP 90
140 SBP 180 or 90 DBP 120
180 SBP or 120 DBP

Pulse pressure (mmHg)
40

40~60
60

Body mass index (kg/m )
18.5

18.5~23
23~25

25

Fasting blood sugar (mg/dL)
110

110~126
126

Protein in urine analysis
1+
2+

LDL (mg/dL)
100

100~130
130~160
160~190

190

HDL (mg/dL)
40
40

TG (mg/dL)
150

150~200
200~500

500

Physical activity
None
1~4/week
5~7/week

Drinking/week
None
1/week
2 or more/week

Smoking
Non-smoker
Ever smoker
Current smoker

2

1 (Ref)
0.80 (0.70~0.91)

0.93 (0.93~0.94)

1 (Ref)
1.07 (0.92~1.25)
1.38 (1.09~1.74)
1.17 (0.97~1.41)
1.41 (1.19~1.67)
1.37 (1.19~1.59)
1.12 (0.77~1.64)

1 (Ref)
1.02 (0.85~1.22)
1.09 (0.96~1.25)
1.47 (1.27~1.70)
2.69 (1.90~3.81)

1 (Ref)
1.07 (0.90~1.26)
0.99 (0.82~1.21)

1.30 (0.94~1.79)
1 (Ref)

0.92 (0.81~1.04)
0.88 (0.78~0.98)

1 (Ref)
0.99 (0.87~1.13)
1.53 (1.36~1.72)

1 (Ref)
1.60 (1.40~1.84)

1 (Ref)
1.07 (0.96~1.20)
1.15 (1.02~1.30)
1.18 (0.99~1.41)
1.41 (1.08~1.83)

1 (Ref)
0.88 (0.78~0.98)

1 (Ref)
1.05 (0.93~1.18)
1.16 (1.04~1.30)
1.08 (0.80~1.47)

1 (Ref)
0.79 (0.72~0.88)
0.79 (0.68~0.93)

1 (Ref)
0.96 (0.85~1.08)
0.98 (0.86~1.12)

1 (Ref)
0.93 (0.82~1.05)
1.54 (1.36~1.75)

HR (95% CI)

<0.01

<0.01

0.39
<0.01

0.09
<0.01
<0.01

0.56

0.84
0.19

<0.01
<0.01

0.44
0.94

0.11

0.20
0.02

0.90
<0.01

<0.01

0.21
0.03
0.07
0.01

0.02

0.47
<0.01

0.61

<0.01
<0.01

0.53
0.78

0.24
<0.01

p-value

0.3 1 2 4

B

Figure 1. Continued 1



194 www.jrd.or.kr

Hyun Jung Kim et al.

Sex
Male
Female

Birth year

Region
Seoul
Gyeonggi/Incheon
Gangwon
Chungcheong/Daejeon/Sejong
Jeolla/Gwnagju
Gyeongsang/Busan/Daegu/Ulsan
Jeju

BP categories by the AHA (mmHg)
SBP 120 & DBP 80
120 SBP 130 or DBP 80
130 SBP 140 or 80 DBP 90
140 SBP 180 or 90 DBP 120
180 SBP or 120 DBP

Pulse pressure (mmHg)
40

40~60
60

Body mass index (kg/m )
18.5

18.5~23
23~25

25

Fasting blood sugar (mg/dL)
110

110~126
126

Protein in urine analysis
1+
2+

LDL (mg/dL)
100

100~130
130~160
160~190

190

HDL (mg/dL)
40
40

TG (mg/dL)
150

150~200
200~500

500

Physical activity
None
1~4/week
5~7/week

Drinking/week
None
1/week
2 or more/week

Smoking
Non-smoker
Ever smoker
Current smoker

2

1 (Ref)
0.86 (0.69~1.09)

0.95 (0.94~0.96)

1 (Ref)
0.99 (0.77~1.28)
0.67 (0.40~1.13)
1.13 (0.83~1.53)
1.20 (0.90~1.59)
1.03 (0.81~1.32)
1.02 (0.53~1.95)

1 (Ref)
0.98 (0.70~1.37)
1.37 (1.08~1.75)
1.62 (1.23~2.12)
4.67 (2.81~7.77)

1 (Ref)
1.00 (0.75~1.33)
1.14 (0.82~1.59)

1.31 (0.79~2.15)
1 (Ref)

0.72 (0.58~0.89)
0.57 (0.47~0.69)

1 (Ref)
0.98 (0.79~1.23)
1.08 (0.86~1.36)

1 (Ref)
2.31 (1.86~2.87)

1 (Ref)
0.80 (0.66~0.97)
0.93 (0.75~1.15)
0.51 (0.34~0.76)
0.66 (0.37~1.18)

1 (Ref)
0.97 (0.78~1.19)

1 (Ref)
0.89 (0.72~1.11)
0.87 (0.71~1.07)
1.24 (0.77~2.01)

1 (Ref)
0.82 (0.69~0.98)
0.89 (0.68~1.17)

1 (Ref)
0.89 (0.72~1.11)
0.96 (0.77~1.21)

1 (Ref)
0.98 (0.79~1.22)
1.14 (0.91~1.43)

HR (95% CI)

0.21

<0.01

0.97
0.13
0.44
0.22
0.79
0.96

0.90
<0.01
<0.01
<0.01

0.98
0.45

0.29

<0.01
<0.01

0.87
0.51

<0.01

0.02
0.53

<0.01
0.16

0.74

0.31
0.18
0.38

0.03
0.40

0.31
0.75

0.87
0.26

p-value

0.3 1 2 8

C

5 Figure 1. Continued 2
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with populations under 100,000, compared to regions with high 
population densities [22]. These results were interpreted as dif-
ferences in the quality of healthcare between regions. Access to 
care is one of the most important factors for preventing disease 
and having better patient outcomes. However, the risk of cere-
bral hemorrhage, cerebral infarction, and myocardial infarction 
in Jeju or Chungcheong was similar to or lower than that in 
Seoul and Gyeonggi. In particular, although the known specific 
values of CV risk profiles were adjusted, the risk of CV events 
in gout patients was different by region. This may result from 
the differences in the treatment of gout patients. A recent study 
reported that discontinuation of febuxostat or allopurinol could 
increase the risks of CV events [23]. In addition, according to 
another study, sufficient time for controlling uric acid levels and 
appropriate management of uric acid levels could reduce the 
risks of CV events [24]. Accordingly, compliance with urate-
lowering therapy might affect CV events. Additional regional 
differences other than these may affect the onset of CV events. 
Therefore, it is necessary to conduct additional research on re-
gional differences in the risks of CV events.

Elevated LDL-cholesterol increased the risk of myocardial 
infarction and atherosclerotic CV diseases [25]. In a previous 
study including non-gout patients, the difference between the 
regions with the highest and lowest proportions of patients 
with LDL-cholesterol was approximately 3%. The difference 
was approximately 2% in the current study, which is similar to 
that of the previous study conducted on non-gout patients. In 
this study, low LDL-cholesterol levels were observed in Seoul/
Gyeonggi/Incheon and Gangwon. The possible explanations for 
differences in serum cholesterol distributions may be the region-
al variations in socioeconomic status, dietary habits, physical 
activity, and the quality of available healthcare [18,26]. Differ-
ences in various CV risk factors other than these were observed. 
Nevertheless, there were some regions where risk factors for CV 
events were much better than those in Seoul and Gyeonggi.

As gout is a very common disease, even a small increase in 
the CV risk induced by gout may result in a substantial increase 
in the number of new CV events and deaths. Therefore, physi-
cians should consider the risk of CV events in gout patients. In 
particular, diabetic patients or high-risk groups for CV diseases 
require early intervention or management, such as regular exer-
cise and improvement of eating habits, to lower the risk of CV 
diseases, making the role of primary care providers important. 
Long-term monitoring and management of CV risk profiles 

would be important for reducing the risks of myocardial infarc-
tion, and cerebral infarction, as well as cerebral hemorrhage, 
should also be considered in gout patients.

Our study has several limitations. First, the diagnosis of gout 
was primarily based on the administrative claims data reported 
by physicians or hospitals. While this method had been em-
ployed in other registry-based studies, we attempted to maxi-
mize the diagnostic accuracy by developing case algorithms 
based on the number of hospital visits and prescription of hyp-
ouricemic agents and selected a combination of algorithms that 
offered sensitivity and specificity of >95%. Second, the present 
study lacked information on serum uric acid levels, which is an 
intrinsic limitation of the Korean administrative claims data. 
Nevertheless, as the focus of our study was gout rather than se-
rum uric acid levels, we assume that the absence of this informa-
tion would not have significantly influenced the main outcome 
of this study. Third, the data were obtained from the National 
Health Insurance Service database in our study. However, this 
database was not primarily intended for research purposes, 
which may raise concerns about the quality and completeness of 
the data. Consequently, the accuracy of our findings may be af-
fected by the limitations and shortcomings of the available data. 
Therefore, although we analyzed and adjusted the physical ac-
tivity, smoking, and drinking data, we were unable to investigate 
and analyze other significant risk factors, such as family history, 
socioeconomic status, other lifestyle factors, and medications, 
that can contribute to the development of CV disease. These fac-
tors could have an impact on the interpretation of our findings. 
Therefore, even though we found differences in the risk of CV 
disease among patients with gout based on geographic regions, 
it is essential to acknowledge these limitations when interpreting 
our results. Nevertheless, to overcome the limitations of previ-
ous studies and to minimize residual confounding effects, we 
performed multiple adjustments for specific values of various 
CV risk profiles to take into account the differences between the 
exposed and unexposed groups.

CONCLUSION

We found there were regional differences in CV risk factors 
in gout patients. Moreover, using specific values of CV risk pro-
files before the diagnosis of gout from approximately all Korean 
gout patients, we found that gout patients in different regions 
had various risks of incident myocardial infarction and cerebral 
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infarction. Hence, the presence of gout should alert physicians 
to screen for CV risk profiles so that they can be promptly diag-
nosed and treated.
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