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Abstract: Objective To explore the correlation between obesity evaluation parameters[including body mass index (BMI), waist
circumference (WC), visceral fat area (VFA), and subcutaneous fat area (SFA)Jand urinary albumin-to-creatinine ratio (UACR)in
middle - aged and elderly patients with type 2 diabetes mellitus (T2DM). Methods A retrospective analysis was conducted on 1
034 middle - aged and elderly T2DM patients who were admitted to the Geriatric Hospital of Nanjing Medical University from
August 2022 to June 2025. General data, obesity evaluation parameters, biochemical indicators and UACR were measured.
UACR=30 mg/g was defined as albuminuria. The patients were divided into two groups according to the presence or absence of
albuminuria: albuminuria group (7=293) and non-albuminuria group (n=741), and the correlation between obesity assessment
parameters and various clinical indicators were analyzed. Receiver operating characteristic (ROC)curves were drawn to evaluate the
efficacy of various parameters in predicting albuminuria. Results Age, duration of diabetes, the proportions of smoking, systolic
blood pressure, BMI, WC, utilization rate of angiotensin-converting enzyme inhibitors (ACEl)/angiotensin receptor blocker (ARB),
fasting plasma glucose (FPG), glycated hemoglobin (HbAu), triglyceride (TG), low-density lipoprotein cholesterol (LDL-C), blood
urea nitrogen (BUN), serum creatinine, UACR, VFA, and SFA in the albuminuria group were significantly higher than those in non-
albuminuria group (P<0.05). After adjusting for confounding factors in binary line regression analysis, the risk factors for albuminuria
in middle - aged and elderly patients with T2DM were high VFA (OR=1.010, 95%C/- 1.004-1.016, P=0.001), high SFA (OR=1.005,
95%CY: 1.002-1.009, P=0.002), high BMI (OR=1.107, 95%C/- 1.036-1.182, P=0.003)and high WC (OR=1.048, 95%C/: 1.024-1.074,
P<0.01). The area under curve (AUC) of VFA, SFA, BMI and WC for predicting albuminuria was 0.620, 0.584, 0.592 and 0.613, with
the optimal cut-off value of 79.2 cm?, 162.9 cm’, 24.3 kg/m’ and 87.5 cm, respectively. Conclusion Elevated VFA, SFA, BMI and WC
were the risk factors for alouminuria in middle-aged and elderly patients with T2DM. The predictive efficacy of VFA for albuminuria
is superior to SFA, BMI, and WC.
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In recent years, the prevalence of type 2 diabetes
mellitus (T2DM) in China has continued to rise, with the
prevalence rate among adults reaching as high as 12.8%,
accounting for approximately 125 million people, making
China the country with the largest number of T2DM patients
worldwide [1]. Diabetic kidney disease (DKD) refers to
chronic kidney disease (CKD) caused by diabetes mellitus
and is also the most common microvascular complication of
diabetes. The prevalence of DKD among T2DM patients in
China is approximately 40% [2]. Clinically, a urinary
albumin-to-creatinine ratio (UACR)=30 mg/g is generally
used as one of the diagnostic criteria for DKD.

Early identification and management of risk factors for
DKD are important measures to prevent its occurrence and
improve prognosis. Studies have shown that obesity,
especially abdominal obesity, is one of the risk factors for
DKD [3]. Traditional obesity assessment indicators include
body mass index (BMI) and waist circumference (WC),
while visceral fat area (VFA) and subcutaneous fat area

(SFA) are new indicators for assessing obesity in recent
years, which can more accurately reflect the degree of
abdominal obesity [4]. This study aims to analyze the
correlation between the above-mentioned obesity
assessment parameters and UACR in middle-aged and
elderly T2DM patients, so as to provide theoretical and
practical basis for clinical early screening and intervention
of albuminuria in T2DM patients.

1 Subjects and Methods
1.1 Study Subjects

A retrospective analysis was performed on 1034
middle-aged and elderly T2DM patients who attended the
outpatient clinic or were hospitalized in the Geriatric
Hospital of Nanjing Medical University from August 2022
to June 2025. The patients were aged 40-91 years, including
634 males and 400 females. Albuminuria was defined as
UACR>30 mg/g, and patients were divided into two groups
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according to the presence of albuminuria: 293 cases in the
albuminuria group and 741 cases in the non-albuminuria
group.

Inclusion criteria: (1) Aged>40 years, regardless of
gender; (2) Conforming to the diagnostic criteria for T2DM
issued by the Chinese Diabetes Society in 2024 [5].
Exclusion criteria: (1) Type 1 diabetes mellitus, latent
autoimmune diabetes in adults, secondary diabetes mellitus,
and special types of diabetes mellitus; (2) Gestational
diabetes mellitus or diabetes mellitus complicated with
pregnancy; (3) Confirmed renal injury caused by other
causes, such as chronic glomerulonephritis and systemic
lupus erythematosus; (4) Presence of diseases or conditions
affecting UACR levels, such as urinary tract infection and
high fever; (5) Use of antiprotein drugs such as finerenone
and Huangkui Capsule in the past 3 months; (6)
Implantation of metal objects or cardiac pacemakers; (7)
Incomplete data. This study was approved by the Ethics
Committee of Geriatric Hospital of Nanjing Medical
University [ (2022) YLSH No. 029], and informed consent
was obtained from all patients.

1.2 Study Methods

General clinical data of patients were collected,
including age, gender, duration of diabetes, smoking and
drinking history, height, weight, WC, systolic blood
pressure (SBP), diastolic blood pressure (DBP), glucose-
lowering regimen, and blood pressure-lowering regimen.
The glucose-lowering regimen included the use of sodium-
glucose cotransporter 2 inhibitor (SGLT-2i) and glucagon-
like peptide-1 receptor agonist (GLP-1 RA). The blood
pressure-lowering regimen included the use of angiotensin-
converting enzyme inhibitor (ACEI) or angiotensin receptor
blocker (ARB).

All patients fasted for 8-12 hours. The next morning,
peripheral venous blood was collected to detect fasting
plasma glucose (FPG), glycated hemoglobin (HbAic), four
lipid profiles [total cholesterol (TC), triglycerides (TG), low
density lipoprotein cholesterol (LDL-C), high density
lipoprotein cholesterol (HDL-C)], liver function [alanine
aminotransferase (ALT), aspartate aminotransferase (AST)],
and renal function [blood urea nitrogen (BUN), serum
creatinine (Scr)]. Morning urine was collected the next day
to detect UACR. Detection of FPG, blood lipids, liver
function, and renal function was performed using an
automatic biochemical analyzer (Roche cobas 8000). HbAic
was detected by high-performance liquid chromatography
(HPLC). Urinary albumin and creatinine concentrations in
morning urine samples were detected by protein
turbidimetry and enzyme method, respectively, and UACR
was calculated by dividing urinary albumin by urinary
creatinine. VFA and SFA were measured by bioelectrical
impedance analysis (Omron HDS-2000).

1.3 Statistical Methods

Statistical analysis was performed using SPSS 25.0
software. Measurement data conforming to normal
distribution were expressed as X+s, and comparisons were

performed using independent samples #-test. Measurement
data with non-normal distribution were expressed as M (P25,
P75), and comparisons were performed using Mann-
Whitney U test. Count data were expressed as case (%), and
comparisons were performed using chi-square test (y? test).
Pearson correlation analysis was used to evaluate the
correlation between obesity assessment parameters and
various clinical indicators. Further binary logistic regression
analysis was used to assess the correlation between obesity
assessment parameters and albuminuria after adjusting for
confounding factors, including age, gender, duration of
diabetes, smoking history, SBP, HbA1C, TG, LDL-C, Scr,
glucose-lowering regimen (use of SGLT-2i/GLP-1 RA or
not), and blood pressure-lowering regimen (use of
ACEI/ARB or not). Receiver operating characteristic (ROC)
curves were plotted to predict albuminuria using obesity
assessment parameters, and the cut-off values of each
indicator were calculated. A P-value < 0.05 was considered
statistically significant.

2 Results

2.1 Comparison of General Clinical Data between
the Two Groups

Age, duration of diabetes, smoking rate, SBP, BMI,
WC, ACEI/ARB usage rate, FPG, HbA1C, TG, LDL-C,
BUN, Scr, UACR, VFA, and SFA in the albuminuria group
were significantly higher than those in the non-albuminuria
group (P <0.05). See Table 1.

Tab 1 Comparison of clinical characteristics between two groups
Albuminuria Non-albuminuria y*/t#/Z

LS group (w=293) group (n=741)  value © '%u¢
Male/Female (case) 193/100 441/300 3.576  0.059
Age (year)? 65.94+10.88 64.29+10.61 2229 0.026
Duration of diabetes 130.00 90.00

(month)® (46.00,238.00)  (16.00,159.50) 4.326 <0.001
Smoking history

[case (%)] 78 (26.62) 147 (19.83) 5211  0.022
Drinking history

[case (%)] 59 (20.14) 161 (21.73) 0317 0.573
SBP (mmHg) * 138.29£16.59 133.49+15.71 4352 <0.001
DSP (mmHg) ? 78.82+10.74 78.90+10.69 0.112 0911
BMI (kg/m?)?* 25.61+3.20 24.61+3.25 4463 <0.001
WC (cm)? 93.22+9.06 89.76+8.76 5.625 <0.001
Hypoglycemic regimen [case (%)]

SGLT-2i 107 (36.52) 283 (38.19) 0.250  0.617

GLP-1RA 51(17.41) 103 (13.90) 2.036 0.154
Antihypertensive regimen [case (%)]

ACEI/ARB 138 (47.10) 226 (30.50) 25.365 <0.001
FPG (mmol/L)? 7.8242.20 7.2842.15 3.542  <0.001
HbAic (%)* 8.83+1.99 8.46+1.92 2702 0.007
TC (mmol/L)? 4.14+1.12 4.14+1.04 0.025 098
TG (mmol/L)® 1.46(1.04,2.22) 1.28(0.94,1.85)  3.746 <0.001
LDL-C (mmol/L)? 2.46+0.89 2.38+0.88 2.016  0.044
HDL-C (mmol/L)?* 1.03+0.27 1.06+0.27 1.511  0.131
ALT (uw/L)? 23.39+5.32 23.3346.68 0.056  0.956
AST (u/L)? 20.37+8.51 19.07+8.75 1.962  0.05
BUN (mmol/L)® 6.00 (4.75,7.60) 5.60 (4.70,6.70)  3.496 <0.001

71.00 65.00
SCr (pmol/L)" (58.00.89.75) (55.00.77.00) 4.550 <0.001
UACR (mg/g)® (45‘0802"20171 35) 8.55(4.58,14.83) 25.086 <0.001
VFA (cm?)? 101.53+40.19 86.66+37.79 5.598 <0.001
SFA (cm?)? 196.14+ 63.98  178.24+58.97 4.292  <0.001

Note: a, the data was represent by X +s; b, the data was
represent by M(P2s,P7s).
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2.2 Correlation Analysis between Obesity Assessment

Parameters and Various Clinical Indicators

VFA, BMI, and WC were each significantly positively
correlated with SBP, DBP, FPG, TG, and UACR (P <0.05).
SFA was significantly positively correlated with SBP, DBP,
TC, TG, LDL-C, and UACR (P<0.05). VFA, SFA, BMI, and
WC were each significantly negatively correlated with

HD

L-C (P<0.05). See Table 2.

2.3 Binary Logistic Regression Analysis with

Albuminuria as the Dependent Variable

Binary logistic regression analysis showed that after
adjusting for confounding factors such as age, gender,
duration of diabetes, smoking history, SBP, HbA1C, TG,

LDL-C, Scr, glucose-lowering regimen, and blood pressure-
lowering regimen, increased VFA, SFA, BMI, and WC were
all risk factors for albuminuria in middle-aged and elderly
T2DM patients (P<0.01). See Table 3.

2.4 Predictive Analysis of Obesity Assessment
Parameters for Albuminuria in Middle-Aged
and Elderly T2DM Patients

ROC curve analysis showed that the areas under the
curve (AUC) of VFA, SFA, BMI, and WC for assessing
albuminuria in middle-aged and elderly T2DM patients
were 0.620, 0.584, 0.592, and 0.613, respectively, with the
optimal cut-off values of 79.2 cm?, 162.9 cm?, 24.3 kg/m?,
and 87.5 cm, respectively. See Table 4 and Figure 1.

Tab 2 Correlation analysis of the obesity evaluation parameters and other clinical characteristics

Index VFA SFA BMI WC

r value P value r value P value r value P value r value P value
Age 0.001 0.985 0.020 0.527 0.033 0.293 0.022 0.478
SBP 0.153 <0.001 0.090 0.004 0.100 0.001 0.082 0.009
DBP 0.182 <0.001 0.122 <0.001 0.200 <0.001 0.136 <0.001
FPG 0.111 <0.001 0.034 0.283 0.086 0.007 0.085 0.008
HbA1c -0.007 0.818 -0.052 0.051 -0.055 0.080 -0.055 0.079
TC 0.028 0.363 0.092 0.003 0.033 0.289 -0.023 0.469
TG 0.230 <0.001 0.198 <0.001 0.235 <0.001 0.193 <0.001
LDL-C 0.036 0.250 0.087 0.006 0.017 0.591 -0.025 0.419
HDL-C -0.240 <0.001 -0.125 <0.001 -0.215 <0.001 -0.265 <0.001
UACR 0.158 <0.001 0.114 <0.001 0.131 <0.001 0.143 <0.001

Tab.3 Binary logistic regression analysis of the influencing
factors for albuminuria

Index ) SE P value Wald OR (95%CI)

VFA 0.010 0.003 0.001 12.077 1.010 (1.004~1.016)
SFA 0.005 0.002 0.002 9.476  1.005 (1.002~1.009)
BMI 0.101 0.034 0.003 9.100 1.107 (1.036~1.182)
WC 0.047 0.012 <0.001 15.082 1.048 (1.024~1.074)

Tab 4 Evaluating values of obesity evaluation parameters for

albuminuria
Sensitivity Specificity Youden's
0,
Index AUC (95%CI) Cut-off (%) (%) Index
VFA 0.620 (0.585-0.655) 79.2 cm? 72.5 54.8 0.273
SFA 0.584 (0.546-0.623) 162.9 cm? 68.6 42.3 0.109
BMI 0.592 (0.553-0.630) 24.3 kg/m? 64.8 514 0.162
WC 0.613 (0.575-0.651) 87.5 cm 77.7 39.5 0.172
100
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Fig.1 ROC curve of obesity evaluation parameters for formation
of albuminuria in middle-aged and elderly T2DM patients

3 Discussion

DKD is the most common microvascular complication
of T2DM and the primary cause of end-stage renal disease
(ESRD). UACR is one of the key markers for early
diagnosis of DKD, and finding simple and effective markers
that can predict UACR progression is crucial for the
screening and prevention of DKD.

Obesity is one of the independent risk factors for DKD
[6], but the mechanism by which obesity leads to DKD has
not been fully clarified. Possible mechanisms include the
following: Obesity causes glomerular hyperfiltration to
meet metabolic needs, thereby resulting in focal segmental
glomerulosclerosis and reduced renal function [7]; Obesity
leads to excessive renal fat deposition, resulting in the
accumulation of harmful substances produced by fatty acid
metabolism, which causes mitochondrial damage and cell
apoptosis, ultimately leading to renal injury [8]; Lipids
accumulated in the kidneys can induce oxidative stress,
leading to glomerular injury and mesangial fibrosis [8];
Lipid metabolism disorders can directly damage podocytes,
thereby accelerating the progression of DKD [9].

BMI is currently the most widely used indicator to
assess obesity, but it cannot distinguish between fat, muscle,
and bone. WC is the most commonly used indicator to assess
abdominal obesity, but it cannot reflect the distribution of
abdominal fat. Abdominal fat can be divided into two types:
visceral fat and subcutaneous fat [10]. In recent years, VFA
and SFA have received widespread attention as indicators
that can distinguish abdominal fat distribution [11].

This study found that age, duration of diabetes,
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smoking rate, SBP, FPG, HbA1C, TG, LDL-C, and obesity
assessment parameters (BMI, WC, VFA, SFA) in the
middle-aged and elderly T2DM with albuminuria group
were significantly higher than those in the middle-aged and
elderly T2DM without albuminuria group (P<0.05),
suggesting that advanced age, long duration of diabetes,
smoking, hypertension, hyperglycemia, dyslipidemia, and
obesity are all risk factors for albuminuria in T2DM patients,
which is consistent with previous studies [12-15]. This
indicates that T2DM patients need comprehensive
management such as blood glucose control, blood pressure
control, lipid control, weight control, and smoking cessation
to delay the occurrence and development of DKD.

Previous domestic and foreign studies have reported
inconsistent conclusions on the correlation between obesity
assessment parameters and UACR. This study found that
obesity assessment parameters (VFA, SFA, BMI, WC) in
middle-aged and elderly T2DM patients were significantly
positively correlated with UACR, and after adjusting for
confounding factors, increased levels of the above obesity
assessment parameters were all risk factors for albuminuria
in middle-aged and elderly T2DM patients. Studies have
shown that adipose tissue distribution is more critical than
total fat mass in affecting the occurrence of diabetic
complications [16]. This study further used ROC curve
analysis to evaluate the predictive efficacy of obesity
assessment parameters for albuminuria in middle-aged and
elderly T2DM patients. The results showed that the
predictive efficacy of VFA was superior to that of SFA and
traditional obesity indicators (BMI and WC), suggesting that
VFA has high predictive value for DKD. Clinically, it is not
only necessary to assess the severity of obesity in T2DM
patients, but also to further evaluate the type of obesity, with
particular focus on the population with visceral obesity.

This study is a cross-sectional, single-center, small-
sample study with certain limitations, and its results need to
be further confirmed by prospective, multi-center, and large-
sample studies.

In conclusion, this study found that increased obesity
assessment parameters (VFA, SFA, BMI, WC) are all risk
factors for albuminuria in middle-aged and elderly T2DM
patients, and the predictive efficacy of VFA for albuminuria
is superior to that of SFA, BMI, and WC.
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smoking, systolic blood pressure, BMI, WC, utilization rate of angiotensin - converting enzyme inhibitors (ACEI) /
angiotensin receptor blocker (ARB) , fasting plasma glucose (FPG), glycated hemoglobin (HbA ), triglyceride (TG),
low-density lipoprotein cholesterol (LDL-C), blood urea nitrogen (BUN), serum creatinine, UACR, VFA, and SFA in
the albuminuria group were significantly higher than those in non - albuminuria group (P<0.05). After adjusting for
confounding factors in binary line regression analysis, the risk factors for albuminuria in middle - aged and elderly
patients with T2DM were high VFA (OR=1.010, 95% CI: 1.004-1.016, P=0.001) , high SFA (OR=1.005, 95% CI:
1.002-1.009, P=0.002), high BMI (OR=1.107, 95%CI:1.036—1.182, P=0.003) and high WC (OR=1.048, 95%CI:1.024—
1.074, P<0.01). The area under curve (AUC) of VFA, SFA, BMI and WC for predicting albuminuria was 0.620, 0.584,
0.592 and 0.613, with the cut-off value of 79.2 cm®, 162.9 cm?, 24.3 kg/m* and 87.5 cm, respectively. Conclusion Elevated
VFA, SFA, BMI and WC are the risk factors for albuminuria in middle -aged and elderly patients with T2DM. The
predictive efficacy of VFA for albuminuria is superior to SFA, BMI, and WC.

Keywords: Type 2 diabetes mellitus; Urinary albumin-to-creatinine ratio; Visceral fat area; Subcutaneous fat area;
Body mass index; Waist circumference ; Albuminuria
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VAR, FR E 2 B IR (type 2 diabetes mellitus,
T2DM) A5 2E E T N B R B w5k 12.8%
NEL 12542, 43R T2DM A Bl £ i E &
PRI 995 (diabetic kidney disease, DKD) 248 F
PR 9% Bt B0 18 M B IE 9% (chronic kidney disease,
CKD) , 2 4 R fic 5 DL 1) A 1l 4 0 &, 36 [
T2DM B4 9 DKD UK 40% " o iR _E i LR
S R e E/Hﬂ@?ttﬁ(urinary albumin-to-creatinine ratio,
UACR)= 30 mg/g {4 DKD iZWidsifEZz —.

FUHPUN A 3 DKD iy fa b R &R & 10 Bl 2k
A RGPS B BB, A TR B, IR REJC I
JE M BUNERE, S DKD BYfER R 2 —"' 0 RGN
JE VAL $8 b A0 5 B 1A 5 12 8 22 (body mass index,
BMI) JERE , 1 PN I G 5 T X (visceral fat area, VFA)
N Fz B8 5 1 AR (subcutaneous fat area, SFA) 2T 4F
R PPAL A JHE B 3 B B , P B M i e R PR
JE AW S M e 22 4E T2DM A TP ik
JEBEPEAG 2805 UACR 9 AH S, S I PR 5440 9
L T2DM B A I S RIE R 2% .

1 X&5F%

1.1 BFRA% 99A20224E8 H & 20254E 6 J 1EF
BERNR I E AR B B [ 12 2 sl Be 1) h 22 4R
T2DM B34 1 034 BT [ S0 BT, 4% 40 ~ 91 J&]
% W PE 6346, Lok 400 i . DL UACR =30 mg/g i
SCH AR BER SIS H IREAT 04,
A A FRAL 293 61, AN I R R 741 4
YIABRAE : (1) 4R =40 %, HERIAIR 5 (2) £565 2024
AR P AR R A SR PR 2 41 23 T2DM 2 bR ifE ™ . HE

BRARME: (1) 1 BDBE BRI G % A B S e PEWE IR
T AR A PR R RZE BB B 5 (2) SR YRR R
PR B PR G IR 5 (3) © WA A PR 5 RS 1
B AR O3, g v B/ NER R R GBI A
(4) FAAE RIS, R FASFE 20 UACR 7K FR 90 5
AR5 (5) 1T 3 A FHAR A3 B | 22 Jise 48 45 [ 4
2545 (6) KINA &R Y B IER A 5 (7) B
BERSER . DFFE 2 mt R R A B I 8 47 BE B e 3
GYEAEL (2022) BEAR T 757 029 5 1, I 3R+ H
MR,
1.2 Ar e WA I —fRIG RGORE, [ 4547
B RS R PR A AR B B A I
V&) AN QREN S N AN S 2 S
BB -7 2 I3 [ 18 2 1 2 #0710 57 (sodium-
dependent glucose transporters 2 inhibitor, SGLT-2i) Fll
T v B R A IR-1 A2 A4 5077 (glucagon-like peptide-
1 receptor agonist, GLP-1RA) ., [k 77 8 45 A 1
B 5k K FE AL 410 ) 5 (angiotensin - converting en-
zyme inhibitor, ACED) 5§ Ifil & % 7% 2 32 /& 45 41 7] (an-
giotensin receptor blocker, ARB) .

FIT A A AR 8 ~ 12 h, IR HH IR R AL SN ik
M4 I 25 i %) %6 A (fasting plasma glucose , FPG)
fE I 2185 F (glycated hemoglobin, HbA ) | IfiL g P4 Xt
[ BAH[E EE (total cholesterol, TC) . = Pt H i (trigly-
cerides, TG) K% B NG & HAHE EE (low density lipo-
protein cholesterol, LDL-C) . = % & fig &% (I [&] f
(high density lipoprotein cholesterol, HDL-C) | I fiE
[ TN & B2 7% 2 fili (alanine aminotransferase, ALT) . K
B PR it (aspartate aminotransferase, AST) | '
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Urge (JRZFE A M ALER) |, IF 8 BOR B R R KD
UACR. #3ill FPG . i i & Diae 45 hn R 4 A
AL (Roche cobas8000) , kil Hh Ao 2R FH i 25 i
AH 05T, 600 f= PRAE ZAS v 9 BR 11 8 1 UL e 2
53 )R FH BRSO E b e RN, I DR B I BR
DURWUEF K153 UACR, Ui VFA FISFA SR HZED
BHFLH A (Omron HDS-2000) .

1.3 %t FxE Gt il H SPSS 25.0 #f
FFEIERS AT RTHE OB xes 2R, 4R LR
MSAEA K5 AR IR AT TR TR M (Pas, Pis)
2N, el IA] Fb 3R F Mann-Whitney U RG56 ; T1HEC7ER
(%) 2=, BRI R3S o SR HH Pearson #H ¢
PR3 A7 PPAR I T DAk 2 8805 45 I PR A8 Bk 1 AH DG
P, “Jtlogistic [FIHAMHTPEAR AL I T 4R8Pk 5] A
PRI TR WM S US4 FE  HDA TG \LDL-C | IfiL L
I | R H 7 58 (S 75 1 A SGLT-2i, GLP-1RA) | [ &
7 % T8 i) ACEVARB) 5 1R 22 IR & )i, JIE B F
ESES HE A RIAOCHE . 2T T 221
T 2 R 89323838 TAERRE (receiver operating
characteristic, ROC) i1 £k, 3111384548 5 0 # T -

PIP<0.05 NERAGITE X,
2 4 B

2.1 WmA—f&G AT SIFEE A IRANAE
U5 B PRI R A 0 R BMILL ] L ACEL/
ARB il H1 % [ FPG ,HbA .. TG .LDL-C  JR Z & . 1L AL
JiF \UACR.VFA SFA ¥J B & & T AR A E R4
(P<0.05). W#FE1,

22 JEMIRE AR L W RIGARA S VFA
BMI % [ [l 45 43 51 5 00 46 1 L &F 3K & (FPG TG J
UACR % B F A (P< 0.05) , SFA 4351 5 I 45 1%
& 9K E \TC . TG LDL-C % UACR & {2 2 1E A1 5 (P<
0.05), VFA SFA . BMI K [l 4331]5 HDL-C & & 3 £
AF(P<0.05), W2,

23 viaka kA BE T Z 8 =T logistic & )2 4
M ZILRAE R AT R BRI PR B IR
W R W L IS4 T HDA ¢\ TG . LDL-C . Ifil JLIET |
FEME T 28 B R AFIR A2 N R 5, VFA (SFA \BMI,
1L B v 147 Ry v 24 T2DM BB 3 % A IR R G
BHZE(P<0.01), W#E3,

R AR GOR LA

Tab.1 Comparison of clinical characteristics between two groups

EiLan HIFEE AR (n=293) REIFAEIRAL (n=741) XWZIH PAH
M (B, i) 193/100 441/300 3.576 0.059
IR (%) 65.94+10.88 64.29+10.61 2.229 0.026
Wi ()" 130.00 (46.00,238.00) 90.00 (16.00,159.50) 4326 <0.001
WA s [ 151 ( %) ] 78(26.62) 147(19.83) 5.211 0.022
i s [ (%) | 59(20.14) 161(21.73) 0.317 0.573
g (mmHg)* 138.29+16.59 133.49+15.71 4352 <0.001
#F5K K (mmHg)* 78.82+10.74 78.90+10.69 0.112 0.911
BMI(kg/m?)* 25.613.20 24.61%3.25 4.463 <0.001
JEEFE] (em)® 93.22+9.06 89.76+8.76 5.625 <0.001
Rl %2 [ (%) ]

SGLT-2i 107(36.52) 283(38.19) 0.250 0.617

GLP-1RA 51(17.41) 103(13.90) 2.036 0.154
R % [0 (%) ]

ACEI/ARB 138(47.10) 226(30.50) 25.365 <0.001
FPG (mmol/L)* 7.82+2.20 7.28+2.15 3.542 <0.001
HbA (%) 8.83+1.99 8.46+1.92 2.702 0.007
TC(mmol/L)* 4.14x1.12 4.14=1.08 0.025 0.980
TG(mmol/L)" 1.46(1.04,2.22) 1.28(0.94,1.85) 3.746 <0.001
LDL-C (mmol/L)* 2.4620.89 2.38+0.88 2.016 0.044
HDL-C(mmol/L)* 1.0320.27 1.0620.27 1511 0.131
ALT(uw/L)* 23.39+5.32 23.33+6.68 0.056 0.956
AST(u/L)" 20.37+8.51 19.07+8.75 1.962 0.050
JRZ A (mmol/L)" 6.00(4.75,7.60) 5.60(4.70,6.70) 3.496 <0.001
I LEF (ol /)" 71.00(58.00,89.75) 65.00(55.00,77.00) 4.550 <0.001
UACR (mg/g)" 82.07(45.00,211.35) 8.55(4.58,14.83) 25.086 <0.001
VFA(em?)* 101.53+40.19 86.66+37.79 5.598 <0.001
SFA (em?)* 196.14+63.98 178.24+58.97 4292 <0.001

o FIREE DA s R

PN BAELAM(Pas, Prs) 3R
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Tab.2 Correlation analysis of the obesity evaluation parameters and other clinical characteristics

e VFA SFA BMI HE
it = = = = - =

rfE P rff P rft P rfE P
AE 0.001 0.985 0.020 0.527 0.033 0.293 0.022 0.478
Wi 0.153 <0.001 0.090 0.004 0.100 0.001 0.082 0.009
FrikE 0.182 <0.001 0.122 <0.001 0.200 <0.001 0.136 <0.001
FPG 0.111 <0.001 0.034 0.283 0.086 0.007 0.085 0.008
HbAc -0.007 0.818 -0.052 0.051 -0.055 0.080 -0.055 0.079
TC 0.028 0.363 0.092 0.003 0.033 0.289 -0.023 0.469
TG 0.230 <0.001 0.198 <0.001 0.235 <0.001 0.193 <0.001
LDL-C 0.036 0.250 0.087 0.006 0.017 0.591 -0.025 0.419
HDL-C -0.240 <0.001 -0.125 <0.001 -0.215 <0.001 -0.265 <0.001
UACR 0.158 <0.001 0.114 <0.001 0.131 <0.001 0.143 <0.001
24 SRR AR P XS T2DM B4 ARG 3 W B

g (4

Jwg I 54 ROC M A4 R iR, VFA (SFA |
BMI JE FEIBEAS v 24 T2DM £ 3% 30 1 4 1 Bk 1 it
28T 1 X (area under the curve, AUC) 73514 0.620 .
0.584.0.592.0.613, #Wr{E 7377145 79.2 em® . 162.9 cm’
24.3 kg/m*.87.5 cm, WLFE4 1,

3  JClogistic A5 A8 AR A E A R R
Tab.3 Binary logistic regression analysis of the influencing

factors for albuminuria

TEhr B SE P Waldff OR(95%CI)

VFA 0.010  0.003 0.001  12.077 1.010(1.004~1.016)
SFA 0.005  0.002 0.002  9.476 1.005(1.002~1.009)
BMI 0.101  0.034 0.003  9.100 1.107(1.036~1.182)
e 0.047  0.012 <0.001 15.082 1.048(1.024~1.074)

R4 EREIEALSEOS R R TR RE

Tab.4 Predictive efficacy of obesity assessment parameters for

albuminuria
B i HURE  RewE 2
bR AUC(95%CI 5 *
Ei=17 (95%CI) HT{E (%) (%) s
VFA  0.620(0.585~0.655) 79.2 cm’ 72.5 54.8 0.273
SFA  0.584(0.546~0.623) 162.9 cm’ 68.6 423 0.109
BMI  0.592(0.553~0.630) 24.3 kg/m’ 64.8 51.4 0.162
HEE 0.613(0.575~0.651)  87.5 cm 717 395 0172
100
80
§ 60
Y
{% — BMI
B 401 — JEH
VFA
— SFA
20+ SHL
O 1 1 1 1 1
20 40 60 80 100
100455212 (%)
B EREEAGSEI H & F R ROC HiZk
Fig.1 ROC curve of obesity evaluation parameters for

predicting of albuminuria

DKD J& T2DM fz & WL UL AE I A 4E , 2R
55 (end-stage renal disease, ESRD ) 17 22 5[4
UACR /& DKD RH1i2 Wi Cstbn &z —, SR aE T
I UACR $F J& HLfa] 5 20 bR 25 2% DKD [ i 25 1l
S ES e

JE S DKD (80 ST fa B Rl 28 22— (AR A
5 DKD AP % A 52 4w, rTREROMLEHI 40 R « ARk
FECE /K i IR DA AT oK DT Rk
B B/ NERBE AL I TR TR 5 B AR
i EEUTRL, SR MR A A E Y AR, i
BRI AN T, Fe s B L s R 1
JIE R B () i 5 P35 S SR N 3, = BUE /N kA 4 F
FELF LA™ 5 B A ) e R A ] B A0 A2 A
i, AT M55 DKD f37E

BMIJE HATIFEAGAE e )32 46 bR, (B AN RE
XA VLA RS o T R dae i T i 78 A e
MFE bR (BN RE R R I AR T o A G 00 . W AR e
AT R RPN 2SR - R RE 7 AR R R I, ARk
VFA FlISFA VE R AT X 4318 8 i 105 A i de b sz 211
ORI AW, A T2DM G A IR
A BRI TR WO LA R FPG \HDbA ¢ |
TG .LDL-C AEREPEAL S50 (BMILL I F] L VFA [ SFA) 3
i Em TR BET2DM ARG IFAE AR, R 5
W8 AR PR s A R S AR | ol B 2L
KB 342 T2DM B & A VAR R I fE R TR 2
SRR T as R —80 ) U T2DM B 7 kT
s i IAUAE L IR L IR AR R RN S LR A A B, SESR
DKD [ A& k& .

BB A [ N AMIF 5T 56 T RE BEIEAL 2805 UACR /Y
IR R EE A — . AT LI, &4 T2DM i
A RETTAS 250 (VEA (SFA . BMIL Rl ) ¥ 5 UACR
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B EIEAHE, I ERIEIRZ N R G, LRI A
SRR R T AR T2DM 8B R A 18R TR N 1S
W% . AR, BR800 A5 LU AR 7 S %t
R HEREIRIR IT RRE 52 B R DGR, ARk —
AR ROC HiZ AT 247 T2DM (5 R BEPEAL 2
O R DR B TR R L 45 5 & B VEA A8 0 5%
REHE T SFA AL GE AT 48 b BMIFIE R, $2 7% VFA
XFDKD B T B K, I IR B AN T 224k T2DM
R R AR, T ZEE— PR AR 25T
UL B DG AR A A

AHIFFE R BT D LSRG NEEARHIESY A A —
B 1Y R PR L TR BT 2 bl RFEAR T
FEE—UFSE

ZE bR, AW 5T K B0 A0 BE A 2 80 (VFA
SFA .BMI I [l ) 55 34 2k b 2 4F T2DM &A= AR
JREGFERE R 2, L VEA XF 25 R A9 10 s Ge 4 T
SFA .BMI JEH]
EA
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