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Purpose: Metabolic syndrome (MS) has been identified as a causal risk
factor for cardiovascular disease, stroke, and cardiovascular mortality.
Recent studies have suggested a possible relation between MS and renal
function. The aim of this study was to evaluate the influence of MS on

renal function.
Materials and Methods:

J Urol 2009;50:261-266)

Key Words: Metabolic syndrome, Obesity, Chronic renal insufficiency

N
WY AR w7 ARA AU AL, 27 A
U LA B opig 2 YR T
Aal AAF oz FFRAL A4 FAZ hFH L 9)
ﬂ—JFL““Z4ﬂHEhi*ﬁ%%7vlﬂﬂ—fWH

ARHZ Q3 Agtict A7)5 A%
3ol =7] Wi o 2 Qe Al 7§ } ﬂi ‘2401 E
sFek> A" Aghe] 943 AR ° o] 7 <l AdtE
S7tehe S, B AARke) =27 WA g Fe

We analyzed 12,348 healthy Koreans who
underwent a general health checkup. MS was defined as 3 or more of
the criteria according to the National Cholesterol Education Program Adult
Treatment Panel guidelines III (NCEP ATP III). The glomerular filtration
rate (GFR) was estimated by the redefined Modification of Diet in Renal
Disease formula. Chronic kidney disease (CKD) was categorized into 3
categories according to the Kidney Disease: Improving Global Outcomes
guidelines; I: GFR=90 ml/min, II: 60-89 ml/min, III: 30-59 ml/min.

Results: The overall proportion with MS was 19.3%. Compared with popula-
tions without MS, those with MS showed a significantly decreased GFR.
The prevalence of CKD increased with the number of MS components, and
it was prominent in the group of males over 40 years of age. In multivariate
analyses using age, sex, and individual MS components, age (odds ratio
[OR]=20.40; 95% CI: 10.81-38.49), sex (OR=1.98; 95% CI: 1.51-2.60), and
obesity (OR=1.48; 95% CI: 1.13-1.93) were strongly associated with CKD.
Conclusions: This study showed that MS is a significant determinant of
CKD. Handling of correctable factors such as obesity may be considered
one of the preventive modalities against the development of CKD. (Korean
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Fig. 1. The prevalence of metabolic syndrome by number of com-
ponents.
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Fig. 2. The prevalence of individual metabolic components. TG:
triglyceride, HDL: high-density lipoprotein.

oo} (Fig. 3).
WASFTo] gle AEEdl vzt tASET o] &
AHES] AR 7 =9, o BlRkslieh (p<0.001). tHAE

ZHo] Y Aol Bt 2 sk, B, BF F4A
W EEsh de nUE Avy FelsHE SES ugc

(p<0.001). A7A] o3& Z-¢ dAFZ T o]
So] ok ¢ Y& A3S HYrh (84.3 ml/min/1.73m’ vs.
81.6 ml/min/1.73 m’, p<0.001)(Table 1).
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Fig. 3. The prevalence of chronic kidney disease (CKD). CKD was
categorized according to the Kidney Disease: Improving Global
Outcomes (KDIGO) guidelines. I: GFR=90 ml/min, II: 60-89
ml/min, II: 30-59 ml/min.

Table 1. Baseline characteristics of the study population (n=12,348)
by presence of metabolic syndrome

Variables Absent Present  p-value
No. of patients (%) 9,953 (80.7) 2,395 (19.3)
Age (years) 45.5+10.0 50.1£10.8 <0.001
Height (cm) 165.1£8.4  164.849.1 0.091
Weight (kg) 62.8£10.0 72.6+10.8 <0.001
BMI (kg/m’) 22.9+2.7 26.6£2.6  <0.001
Systolic BP (mmHg) 119.9£15.0 136.6+16.0 <0.001
Diastolic BP (mmHg) 75.4+10.0 85.5%£104 <0.001
Triglycerides (mg/dl) 121.6+73.6 244.1+131.3 <0.001
HDL-c (mg/dl) 55.0+12.7 43.7+9.7  <0.001
Fasting glucose (mg/dl) 90.2+14.7 105.1£30.8 <0.001
GFR (ml/min per 1.73 m> 84.3*16.7 81.6=184 <0.001

BMI: body mass index, BP: blood pressure, HDL-c: high density
lipoprotein cholesterol, GFR: glomerular filtration rate
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ol A X175 Askel = AB/A S H3el (p<0.05)(Table
3). 4041 o] /2] dAollA WAFETE HIES} 4175 A

Table 2. Glomerular filtration rate by number of metabolic syn-
drome components

No. of MS

risk factor I o p-value
0 1,103 (28.4) 2,744 (70.6) 41 (1.1) <0.001
1-2 1,600 (26.4) 4,342 (71.5) 130 (2.1)
3-5 514 (21.5) 1,788 (74.9) 86 (3.6)

Total 3,217 (26.1) 8,874 (71.9) 257 (2.1)

MS: metabolic syndrome, CKD: chronic kidney disease. Data is
number (percentage). The CKD was categorized into the 3
categories (I: GFR=90 ml/min, II: 60-89 ml/min, III: 30-59 ml/
min) according to the Kidney Disease: Improving Global Out-
comes (KDIGO)

Table 3. Prevalence of chronic kidney disease by age, sex, and
metabolic syndrome

Sex Age MS I II Il p-value

Male 20-30 Absent 568 (33.8) 1,109 (66.0) 3 (2.0) 0.495
(%) Present 122 (36.4) 213 (63.6) 0 (0.0)
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MS: metabolic syndrome, CKD: chronic kidney disease. The CKD S
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Table 4. Univariate and multivariate analyses for prediction of chronic kidney disease
Univariate Multivariate
Variables
OR 95% CI p-value OR 95% CI p-value
Age 25.46 13.68-47.35 <0.001 20.40 10.81-38.49 0.004
Sex 2.35 1.83-3.02 <0.001 1.98 1.51-2.60 <0.001
Obesity” 1.81 1.41-2.32 <0.001 1.48 1.13-1.93 0.004
Hypertension® 1.83 1.43-2.35 <0.001 1.08 0.83-1.41 0.561
High TG" 1.43 1.11-1.83 0.005 1.11 0.84-1.47 0.445
Low HDL® 2.14 1.66-2.77 <0.001 1.26 0.95-1.67 0.108
Impaired fasting glucose® 1.67 1.14-2.43 <0.001 1.00 0.67-1.48 0.999

OR: odd ratio, CI: confidence interval, TG: triglyceride, HDL: high density lipoprotein,

a

: component is absent or present
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