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Table 2. OR for proteinuria development stratified by tertiles of baseline VFM and

AVFM
‘Obesity is recognized as an independent risk factor for the development of Man(n =340 Pmm =153
- - - - - - - Proteinuri: Unadjusted Adjusted* Proteinurn Unadjusted Adjusted™
chronic kidney disease (CKD). A reduction in body weight (BW) can improve e o e e THOEE -
i i _ i i Parameters Total development OR (95% CI) OR. (95% CT) Total  development OR. (95% CT) OR (95% CI)
proteinuria, and glomerular filtration rate (GFR). Hence, emphasis has N
recently been placed on the importance of optimal obesity management, and N 26 s | (reference) | (reference) 10 1006 | (veference) | (reference
the control of the fat mass. T2 187 8 (4.3) 1.61 (0.52-5.01) 1.19 (0.37-3.83) 611 16 (2.6) 1.61(0.73-3.58)  1.17(0.52-2.64)
*Further, the predictive ability of abdominal or central obesity to identify I3 188 21(112)  455(1.67-1234)  343(1.22-9.67) 611  33(54)  342(1.67-701)  201(105415)
individuals with increased health risks might be more evident. Visceral AVEM during 4 years
- - - - - - - Tl 185 7038 1 (refi 1 (refi 610 12 (1.9 1 (refe 1 (refi
obesity is closely associated with various metabolic and cardiovascular 3 oY e e o e e
_ _ _ _ _ 12 186 8 (4.3) 1.03 (0.31-2.44) 1.02 (0.35-2.90) 612 17 (2.8) 144 (0.67-2.21) 1.85 (0.85-4.00)
complications and even mortality above and beyond that associated with o o _
I3 190 19 (10.0) 2 45 (1.05-5.76) 2.92(1.22-6.99) 610 30 (4.9) 2.65(1.34-523) 3.16 (1.56-6.39)

total adiposity.

Although a few limited number of studies have evaluated the association
between visceral adipose tissue and albuminuria, most analyses were
conducted as a cross-sectional design.

* Subjects in the highest baseline VFM and AVFM tertiles had a significantly increased
the risk of proteinuria development in both genders. Even after adjustment for age,
smoking, systolic and diastolic BP, serum creatinine, and hs-CRP levels, each of the
highest tertiles of baseline VFM and AVFM were independent predictors of proteinuria
development.

Figure 1. The incidence of proteinuria development according to baseline VFM and

°In this longitudinal cohort study of the general Korean population, the AVFM tertiles

effects of baseline VFM as well as 4-year changes in VFM (AVFM) on P o _ _ _ _

.. : 15 | Subjects in the highest baseline VFM
proteinuria development were prospectively evaluated. | and AVEM tertiles exhibited the
*Individuals who participated in two health screening check-ups separated by 12 greatest risk of proteinuria
a 4-year period (2008-2012, 2009-2013) were analyzed. Subjects with the o | P<0.00 development, which suggested the

additive harmful effects of the two

following criteria were excluded (n = 198); pre-existing proteinuria at the
baseline exam (n = 48); previous history of urologic malignancy (n = 6);
glomerulonephritis (n = 12); CKD or undergoing dialysis (n = 51); and missing
data at baseline (n = 81). —F =
-Body composition data were obtained using a multifrequency bioelectrical B a———

factors.
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impedance analyzer (Zeus 9.9 PLUS; Jawon Medical, Korea). The data about <ORs 95% Cl> eSS VEW,trtios

fat mass (FM), percentage of body fat (PBF, %), and VFM (kg) were obtained. avi Y n " "

*Subjects were divided into 3 groups by gender-specific tertile of the baseline 1 Lireference) 149 (0I3-1651)  10.06(13376.14)°

VFM and ﬂVFM_ T2 3.06 (0.35-26.38) 5.64 (11.70-45.49) 11,66 {1.49-91,22)*
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Table 3. Comparisons of WC and VFM for predicting the risk of proteinuria

The mean age was 51.917.7 years, and 23.4% were men. Men were development

significantly older and had higher systolic and diastolic blood pressure (BP)
and BMI than women. As expected, bioimpedance analysis revealed markedly VEM — —s

Mulavariate analysis

higher PBF and VFM in men.

Variables

_ _ ) _ OR (95% CT) P OR (95% CI) P
*Over the 4-year follow-up, 1258 (52.5%) subjects experienced a decline in
. .. Age 1 year increase 1.06(1.02-1.10) 0.003 1.05(1.02-1.09) 0.005
VFM, whereas 870 (36.4%) gained VFM. The remaining 235 (11.1%)
. . . . . Gender male 1.03 (0.65-1.85) 0422 1.16(0.61-222) 0636
participants experienced no changes in VFM. The median value of AVFM
. . ] Smoking presence 1.02 (0.75-2.22 0.545 1.03(0.71-2.89) 0449
‘was — 0.10 (interquartile range [IQR]: -0.4, 0.2) and 0.00 (IQR: -0.2, 0.2) in men
_ SBP 1 mmHg increase 1.02(1.01-1.04) 0.038 102(1.01-1.04) 0.041
and women, respectively.
L _ ] baseline creatinine 1 mg/dL increase 2.67(2.19-7.11)  0.001 3.08(2.23-10.16) 0.002
*The incidence of proteinuria development was 3.9% (n=93), and was
) . _ ] hs-CRP 1 mg/L increase 1.23(0.94-1.59) 0.124 1.22(094-159) 0.135
significantly higher in men than women (6.1% vs. 3.2%, p = 0.001).
VEM or WC T1 (reference)
Table 1. Factors associated with proteinuria development. T 181(081241)  0.143 1.11(0.77-1.76) 0233
Men, proteinuria development Women, proteinuria development 13 2.66(1.44-494) 0.002 207(096-449) 0064
Variables +(n =34, 6.1%) -(n=317) p +(n =39, 3.2%) | -(n=1776) p AVFM or AWC T1 (reference)
Age. years 589=03 339717 < 0.001 54587 51.1x74 0.001 T2 1.79(1.01-3.53) 0 048 1.85(0.00-344) 0.053
SBP, mmHg 1207=154 1226 =149 0.014 128.1=18.6 117.1+15.1 <0.001 I3 349 (201-606)  <0.001 )60(131-5.17)  0.006
DBP, mmHg 83.2x=02 77.6=103 0.003 7190150 722=11.0 <0.001
Smoking. n (%) 14 (41.1) 07 (18.4) 0.084 10 (16.9) 5102.8) 0.031  Following adjustment of both parameters, both the highest baseline VFM and
- 6833 isans 0001 433 . 0011 AVFI_JI te_rtlle were s_lgnlflcant determinants of future proteinuria development in
Creatim dL 1.04=0.22 0.92=0.19 0.001 0.82=0.21 0.74=0.13 0.001 multlvarlate ﬂﬂﬂlYSlS.
reatisine (me/dh) e e - e o - « Then, to compare the effectiveness as a predictor of proteinuria development
eGFR (mL/min/1 73m?) 802=194 91.7=16.2 <0.001 84.6=1838 024=146 <0.001 bEtween WC ﬂnd VFM, we reanalyzed our dﬂtﬂ Wlth WC
hs_CRP -2.00=0.91 -236= 001 0.067 -241= 115 -2.73 £ 0.084 0.015  As aresult, as expected, the highest tertile of A WC was an independent predictor
WC 912=95 834+93 <0.001 30.1=9.9 76.7+ 79 0.001 of proteinuria development (OR 2.60, 95% CI 1.31-5.17, p=0.006) in multivariate
AW 1032586 124691 0.030 3102578 087+ 6.0 0.001 analy_ms. _However, the predictive rt?le of hl_ght_a§t tertile of baseline WC for
proteinuria development was marginally significant (OR2.07, 95% CI 0.96-4.49,
VEM (kg) 3.38=1.36 242 =081 <0.001 245=1.0 202=07 0.003 =0.064
AVEM (kg) 0.07 =0.62 -0.11=040 0.039 0.16 = 0.68 -0.04=039 <0.001
PBF (%0) 274=468 251=4467 0.005 301=56 284=43 0.036
A PBF (%) 001<337 0.70%3.06 0.084 0002370 0302250 0058 * (1) during the 4 years, the incidence of proteinuria development was

« At baseline, increased age and various obesity-related cardiometabolic parameters including higher

BP, increased WC, and higher levels of VFM and PBF were significantly associated with future
proteinuria development. Serum hs-CRP levels were also higher in subjects with proteinuria

development.

« In addition, subjects who developed proteinuria exhibited a significant increase in AVFM, whereas
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those without proteinuria development experienced a decrease in AVFM during the 4 years.
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3.9%, and it was significantly higher in men compared to women.

* (2) Baseline VFM and greater increase in AVFM were both ,= ortar
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