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Original Article
EPIDEMIOLOGY/GENETICS

“Metabolically Healthy” Obesity and Hyperuricemia Increase Risk
for Hypertension and Diabetes: 5-year Japanese Cohort Study

Masanari Kuwabara ©'*7, Remi Kuwabara®, Ichiro Hisatome’, Koichiro Niwa’, Carlos A. Roncal-Jimenez',
Petter Bjornsrad‘(’é, Ana Andres-Hernando', Yuka Sato’, Thomas Jensen', Gabriela Garcia', Minoru Ohno®, James O. Hill’,
Miguel A. [amspa’, and Richard J. Johnson'

Objective: Whether obesity without metabolic syndrome (i.e., “metabolically healthy” obesity) confers

similar or less metabolic risk remains controversial.

Methods: A retrospective 5-year cohort study of 9,721 Japanese subjects (48.5 = 10.5 years, 4,160 men)

was conducted in 2004 and reevaluated 5 years later. Subjects were excluded if they were hypertensive AFRVY IS > RO—LADZEHERE
or diabetic or were receiving medications for dyslipidemia and/or gout or hyperuricemia in 2004. Study

subjects were categorized according to baseline BMI >25 kg/m? (overweight/obesity) and <25 kg/m? 1. [EEPABE DITARITAX BH85cmbBlE ZM90ecmBd k
(lean/normal weight) and also whether they had metabolic syndrome. The cumulative incidence of hyper-

tensiqn and dial:!etes’over 5‘ years bgt.ween ’groups was assessed. A second analysis evaluated whether 2. thi%RERsE - chitAEAHE 150mg/dItl b

baseline hyperunoerr,m prowde'd add|t|0|:|al risk. . . o ' HDLIL ZF0O—JLif HDLILASO—JUE 40mg/diEE

Results: Subjects with overweight/obesity but without metabolic syndrome carried increased cumulative (WTTD. 7= (3TE75)

incidence of hypertension (14.6% vs. 7.2%, P <0.001) and diabetes (2.6% vs. 1.1%, P =0.004) over 5

years compared to lean/normal subjects without metabolic syndrome. Overweight/obesity conferred an .

increased risk for diabetes even in individuals with normal fasting blood glucose. Hyperuricemia became IFERME (RSME)  130mmHgblLE

an independent risk factor for developing hypertension over 5 years in lean/normal subjects without met- ISRMME (REME) 85mmHgllE
abolic syndrome. A 1 mg/dL increase in serum uric acid carried increased risk for hypertension (19%) (WIhnm, Fz@Emr5)

and diabetes (27%).

Conclusions: Metabolically healthy obesity and hyperuricemia confer increased risk for hypertension and ZOREBFMAEE 110mg/dI

diabetes.

Obesity (2017) 25, 1997-2008. doi:10.1002/0by.22000 BARMES. BASKELFESRE

Kuwabara M, et. al. Obesity 2017:25:1997-2008




N=13,201 Useful data both 2004 and 2009

N=121 <30 years of age in 2004
N=10 >85 years of age in 2004
N=5 Missing waist circumference data

N=13,060 Subjects between 30 and 85 years in 2004

N=3,339 Excluded”
N=2,599 Hypertension in 2004
N=575 Diabetes mellitus in 2004
N=658 Medication for dyslipidemia in 2004
N=373  Medication for hyperuricemia and/or gout in 2004

| N=9,721

Study subjects I

N=8,291 BMI <25 kg/m?
N=3,129 Men, N=5,162 Women

E:a}oi),ﬁm N=1,430 BMI >25 kg/m?

N=1,031 Men, N=399 Women
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Oberwelght/obesﬂmeltlS Overweight/obesity Lean/normal MeH5 Lean/normal without

with MetS W|thout MetS

with MetS MetS

N K

Compare cumulative |nC|dences of hypertension and diabetes mellitus among 4 groups

Compare cumulative incidences of each disease between hyperuricemia and normouricemia
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. EmEE ] Crude |/ Adjusted*

Total (n=9,721 OR  95% Cl p OR  95% Cl P MetSH7E<TH,
Lean/normal without MetS Reference Reference R T D=1 T.

OVCIAET L CECRATIGEINANIECE 2.19 1.80-2.67 <0.001 1.93 1.57-2.38 <0.001 = s ’
Lean/normal with MetS 5.00 3.91-6.38 <0.001 3.593 2.75-4.55 <0.001 ﬁéﬂ%b*ﬁ?ﬁ@
Overweight/obese with MetS 5.10 4.10-6.35 <0.001 4.27 3.38-5.39 <0.001 2fEDYRY !

Yo

o}

Hyperuricemia 210 1.78-2.47 <0.001 1.36 1.13-1.63 0.001
Serum uric acid 136 1.30-1.43 <0.001 1.19 1.11-1.27 <0.001

per 1 mg/dL increased
1.92 1.68-2.20 <0.001 1.31 1.10-1.55 0.002 ‘Metabolically Healthy’

I T —— T 0PCs!YIS - Healthy<
Total (n=9,721 OR 95%Cl p OR 95%Cl P (LRGN,
Lean/normal without MetS Reference Reference
(O] L] SRV EIN SN  2.48 1.58-3.90 <0.001 1.94 1.22-310 0.005 fEsmOa>kO—)L¥
Lean/normal with MetS 7.18 4.57-11.3 <0.001 468 2.93-7.46 <0.001 EE I |
Overweight/obese with MetS 9.78 6.80-14.3 <0.001 710 4.74-10.6 <0.001 .

Hyperuricemia 264 189368 <0.001 1.38 0.96-1.99 0.080
Serum uric acid 155 1.40-1.72 <0.001 1.27 1.10-1.45 <0.001

per 1 mg/dL increased
2.84 207-390 <0.001 1.89 1.28-2.78 0.001

Kuwabara M, et. al. Obesity 2017;25:1997-2008
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BERERE @7 70— LMSEKEE BASHE F e — B O] Fro1 | [@is DLC FAR|  [Rr> rest] 0—om 50-59% 60~698 70~79%
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S 7 120~139 mg/dL 1 1 <1.0%  <1.0%  1.9%  3.9%

140~159 mg/dL 2 2 <1.0%  <1.0%  2.2%  4.5%

~ = @UN4EHAME B1h 160 mg/dL ~ 3 3 <1.0% 1.1% 2.6% 5.2%

[FUlDEE ;wzo po— - 4 <Q.0%  1.3%  3.0%  6.0%

g 0 .

120~129 mmHg 1 IM& HDL-C PR > Sl

130~139 mmHg 2 60 mg/dL ~ 0 ¢ DO -0 /0%

140~159 mmHg 3 40~59 mg/dL 1 ! <l0% o 1.9% 4.5% °.1%

“ . ~ . [ 9

1 A %] 8 1.1%  2.2%  5.2% [71004%
HFOLWInOnsan 160 mmig ~ 4 <40 mg/dL 2 9 1.3%  2.6%  6.0% | 11.9%

10 1.4%  3.0%  6.9% | 13.6%

EhRE (MEEEREESEEW) CRtHER ERREEEEy) Aok | [ GRE Rk 11 1.7%  3.4%  7.9% | 15.5%
1BMEERE (CKD } o =) 7L 0 L 0 12 1.9%  3.9%  9.1% | 17.7%
ﬁﬁﬁﬁ% {PA)D'} (34| DHS =sUAT -y 1 . 2 13 2.2%  4.5% [1004% 20.2%
AR E1BEREEECREEE LTS, 1 26% 5.2

/ 15 3.0%  6.0% | 13.6%  25.9%

16 3.4%  6.9% | 15.5%  29.3%

D~®DET Y NA S = 17 3.9%  7.9% | 17.7%  33.0%

[TEL]| DTS i - 18 45%  9.1% | 20.%  37.0%

HROMA Y a5 R ERBERAIDET U 2 7 F T 5. 19 5.2%  104%  22.9%  41.%
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