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ABSTRACT

Background : The metabolic syndrome (MS) is associated with increased hypertension-related target organ damage. We
analyzed the prevalence and the relationship between the MS and cardio-renal changes in a large number of hypertensive
patients. Methods : Three hundred and seventy seven untreated and 677 treated patients without cardiovascular disease, alleged
diabetes, and medication for dyslipidemia were enrolled. Albuminuria was measured by a spot urine albumin-to-creatinine ratio.
Left ventricular hypertrophy (LVVH) was assessed by an ECG. Results : The prevalence of MS was higher in the treated patients
than in the untreated patients (60.0 vs. 50.4%, p=0.003). The treated patients had a higher number of the MS components,
except for hypertension, than the untreated patients (1.8+1.1 vs. 1.6+1.2, p=0.001). In the untreated patients, the prevalence of
an increased serum creatinine (s-Cr) or low eGFR was similar to those with or without the MS (2.6 vs. 5.4%, p=NS). The
Brevalence of microalbuminuria (MA) and clinical albuminuria (CA) was also similar (MA, 21.6 vs. 16.4%; CA, 4.0 vs. 2.3%;

oth, p=NS). In the treated patients, however, those with the MS showed a higher prevalence of increased s-Cr or low eGFR
(11.9 vs. 4.8%, p<0.01) and the MA (19.5 vs. 9.0%, p<0.001) than those without the MS. The prevalence of CA was not
different (1.6 vs. 1.6%, p=NS). The prevalence of LVH was increased when the MS was present in untreated patients (6.1 vs.
1.7%, p<0.05), while it was similar in the treated patients (3.0 vs. 2.6%, p=NS). Conclusion : The impact of the MS on renal
changes was more noticeable in treated patients, while the impact of the MS on LVVH was more noticeable in untreated patients.

Key Words : hypertension, metabolic syndrome, target organ damage.
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Table 1. Demographic and clinical characteristics of the study population

A All Treatment status p value
Untreated Treated
n 1,054 377 677
Age, years 55%11 5111 57%10 <0.001
Male, % 53.1 53.1 53.2 NS
BMI, kg/m? 254+3.2 25.6+£3.3 25.6%+3.2 NS
WC (men), cm 91+8 92+7 91+8 NS
WC (women), cm 86+9 84+9 8719 0.003
Current smoker, % 15.7 17.0 149 NS
Regular exercise, % 54.9 46.4 59.7 <0.001
Ethanol =30 ml/day, % 15.8 18.8 14.2 NS
Incident diabetes, % 52 53 5.6 NS
Systolic BP, mmHg 154%+17 132+14 <0.001
Diastolic BP, mmHg 98+12 83%10 <0.001

Values are presented as mean*SD or %. The p value indicates p for the difference between untreated and treated patients. BMI,

body mass index; BP, blood pressure; WC, waist circumference.
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Fig. 1. Prevalence of metabolic syndrome in hypertensive
patients.
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Table 2. Prevalence of the metabolic syndrome components and numbers

Components All Treatment status p value
Untreated Treated

Abdominal obesity, % 55.8 55.7 55.8 NS

Elevated fasting glucose, % 45.2 41.6 47.3 NS

Elevated triglyceride, % 36.9 31.1 40.1 0.004

Low HDL-C, % 33.9 27.4 37.6 0.001

Numbers 0.009

0, % 16.9 21.8 14.2

1, % 26.6 27.9 25.8

2, % 31.1 28.1 32,6

3, % 19.0 17.5 19.8

4, % 6.5 4.8 7.4

Mean, n 1.7x1.1 1.6+x1.2 1.8%1.1

Values are presented as % or mean *SD. The p value indicates p for the difference between untreated and treated patients. HDL—

C, high—density lipoprotein cholesterol.
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Fig. 2. Prevalence of renal impairment according to the metabolic syndrome (MS) status in all patients (A) and in the treatment
groups (B). Renal impairment is defined as increased serum creatinine (=1.3 mg/dL in men; >1.2 mg/dL in women) or low eGFR (<60
ml/min/1.73m?). Established renal disease is defined as increased serum creatinine (>1.5 mg/dL in men; >1.4 mg/dL in women)
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Fig. 3. Prevalence of microalbuminuria (A, B) and clinical
albuminuria (A, C) according to the metabolic syndrome
status (MS) in all patients (A) and in the treatment groups (B,C).
Microalbuminuria is defined as a spot urine aloumin—to—
creatinine ratio (UACR) 30-299 xg/mg and clinical
albuminuria as UACR =300 #g/mg.
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Fig. 4. Prevalence of left ventricular hypertrophy (LVH) on the standard 12 lead electrocardiogram according to the metabolic
syndrome (MS) status in all patients (A) and in the treatment groups (B). LVH is assessed by the Sokolow—Lyon index SV1+RV5 >35mm

and strain pattern.
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Table 3. Clinical characteristics and class of antinypertensive drugs according to the metabolic syndrome status in treated patients

Variable Al MS(-) MS(+) p value
(n=271) (n=406)

Clinical characteristics
Age, years 56*10 57%11 NS
Male, % 524 53.7 NS
BMI, kg/m2 24.0x28 26.3%3.1 <0.001
WC (men), cm 818 90+9 <0.001
WC (women), cm 86+7 94+7 <0.001
Incident diabetes, % 04 8.4 <0.001
Systolic BP, mmHg 132£15 132%14 NS
Diastolic BP, mmHg 83%11 83+9 NS

Class of drugs
CCB, % 624 59.9 64.1 NS
ARB, % 57.3 56.9 57.6 NS
Diureftics, % 32.5 29.2 34.7 NS
B—Dblocker (other) 222 19.9 23.7 NS
Carvedilol, % 9.1 49 12.0 0.002
ACEH, % 8.5 8.2 8.7 NS
a—blocker, % 1.5 1.1 0.7 NS
K*—sparing diuretics, % 0.9 0.7 1.0 NS

Values are presented as mean*SD or %. The p value indicates p for the difference between patients with and without metabolic
syndrome (MS). ACEl, angiotensin converting inhibitor; ARB, angiotensin receptor blocker; BMI, body mass index; BP, blood pressure;

CCB, calcium channel blocker, WC, waist circumference.
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Table 4. Logistic regression analysis for renal impairment in treated patients

Variable Odds ratio 95% ClI p value
Metabolic syndrome 272 1.40~5.29 0.003
Male sex 2.33 1.28~4.25 0.006
Age, year 1.06 1.03~1.09 <0.001
Insufficient BP control 1.13 0.63~2.01 0.687
Incident diabetes 0.80 0.26~2.46 0.696
ACEI/ARB 3.69 1.61~8.48 0.002
Number of drug 1.09 0.79~1.49 0.616

Renal impairment was defined as increased serum creatinine (>1.3 mg/dL in men; >1.2 mg/dL in women) or low eGFR (<60
ml/min/1.73m?). Insufficient blood pressure (BP) control was defined as SBP >140 mmHg or DBP >90 mmHg. ACEI/ARB indicates use of
angiotensin converting enzyme inhibitor and/or angiotensin receptor blocker.
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