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Correlation and predictive value of lipid accumulation product and visceral adiposity index with type 2 diabetes
mellitus LIU Qian’ , JIA Qiao-fang' , MAO Hua-bo' , ZOU Yan', WANG Yu-ding' , WANG Yi-nan' , QUAN Jin-xing’.
"First Clinical College of Gansu University of Traditional Chinese Medicine, Gansu Lanzhou 730000, China; ° Department of
Endocrinology, Gansu Provincial Peoples Hospital, Gansu Lanzhou 730000, China
Corresponding author: QUAN Jin-xing, E-mail: quanxt@ sina. com

Abstract  Objective: To investigate the correlation and predictive value of lipid accumulation product ( LAP) and
visceral adiposity index ( VAI) in type 2 diabetes mellitus ( T2DM). Methods: Based on inclusion/exclusion criteria,
healthy adults from the Health Examination Center of Gansu Provincial Hospital were enrolled as the negative control group,
T2DM patients with retinopathy as the positive control group, and T2DM without retinopathy as the T2DM group. LAP and
VALI were analyzed as exposure factors. Pearson correlation analysis was used to assess the correlation between exposures and
outcomes. Univariate and multivariate logistic regression analyses were performed to compare other metabolic indicators
potentially influencing the outcome. Receiver operating characteristic (ROC) curves and area under the curve (AUC) were
employed to evaluate the predictive value of LAP, VAI, waist circumference ( WC), and body mass index ( BMI) for
T2DM. Results: Univariate logistic regression revealed that VAI and LAP were positively associated with T2DM (P <
0.05). Multivariate logistic regression identified LAP, VAI, and fasting plasma glucose (FPG) as independent positive pre-
dictors of T2DM. However, LAP and VAI showed no significant association with diabetic retinopathy. The AUC of LAP for
predicting T2DM was 0. 79, with sensitivity of 78% and specificity of 80% at the optimal cutoff of 51.61. The AUC of VAI
was 0. 80, with sensitivity of 74% and specificity of 80% at the cutoff of 4.24. Conclusion; LAP and VAI are independent
positive predictors of T2DM. Both indices demonstrated superior predictive value compared to WC and BMI, suggesting their
potential as novel tools for large-scale screening of high-risk T2DM populations in general communities.
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index, BMI) 25 ~ 30 ke/m® ] 1B fE") ( BMI =
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4. VAL LAP S5QUAHCHEFR bR i AH S 2 # -
Pearson 73 #7 f.78 FPG(r=0.35,P <0.01) 1 HbAlc
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B (r= -0.02,P <0.01); VAI 5 HbAlc(r =
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LAP(r=0.16,P <0.01) fil VAL IEAH X (r=0.49,P
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1 RN
B[ H(%) ] 119 (59.20) 91 (58.71) 87 (67.44) X’ =2.86" 0.24
EXSERED 49.51 +8.38 54.55 +9.08 57.20 +8.97 F =30.83 0.38
WC(cm,x £5) 70.56 + 24.78 78.00 +8. 10 74.23 +15.54 F=6.83 <0.01
BMI(kg/m’,% +5) 24.72 +3.78 25.07 +4.07 24.48 +3.33 F=0.72 0.49
SBP(mmHg, % +5) 127.65 +14.47 129.20 +17. 83 139.20 =20. 66 F=14.26 <0.01
DBP(mmHg, % +s) 79.87 +11.07 83.11 £11.08 86.26 +11.52 F=9.82 <0.01
BB % [ 4 (% ) ] 95 (47.26) 77 (49.68) 46 (35.66) ¥’ =6.32" 0.04
B[ (%) ] 152 (75.62) 134 (86.45) 99 (76.74) x> =7.00" 0.03
i 3 Bk BER[ 4] (% ) ] 102 (51.26) 107 (69.03) 77 (61.60) X =11.67"  <0.01
e I BF[ 4 (% ) ] 84 (43.30) 83 (53.55) 59 (45.74) X =3.79* 0.15
# R g% % [ #1(% ) 47 (29.56) 55 (35.48) 66 (61.11) X’ =28.57"  <0.01
s 25 IR R [ 41( % ) ] 51 (31.68) 67 (43.23) 40 (31.01) ¥’ =6.19* 0.04
2. FALBAEF Z54 ;¢ AFFHE;"F Kruskal-waills test
2 3ABRETFLER(x £s)
g n FPG FINS HbAlc CRP Hey
(#1) (mmol/L) (pIU/mL) (%) (mg/L) (pmol/L)
i B R AL 201 5.19 £0.52 6.47 £2.17 5.67 £0.39 1.35 +2.36 16.08 +7.49
T2DM 41 155 9.22 +4.10 16.55 +21.54 8.30 +1.98 5.98 £20.08 14.28 +7.54
T2DM LA BEm T4l 129 10.52 +5.30 35.34 +54.69 8.95+1.84 5.48 £15.36 16.94 +9.22
F A 89.15 10. 86 63.24 1.72 2.68
P i <0.01 <0.01 <0.01 0.18 0.07
%3 3HAEFRHMRBTLER
1 BB AL T2DM 1 T2DM AL BEm Z2e
28 5 4%t = P14
(n=201) (n=155) (n=129)
WC(cm, % £5) 70.56 +24.78 78.00 +8. 10 74.23 +15.54 F=6.83 <0.01
TG(mmol/L, % + ) 1.64 +0.82 2.22£2.57 2.34£2.13 F=6.13 <0.01
HDL-C(mmol/L, % +s) 1.05 +0.26 0.96 £0.21 0.94 £0.22 F=11.40 <0.01
LDL-C(mmol/L,% +s) 2.52 £0.64 2.39£0.93 2.47 £0.97 F=1.16 0.32
BMI(kg/m2,% +5) 24.72 +3.78 25.07 +4.07 24.48 +3.33 F=0.72 0.49
LAP(% +s5) 26.67 +13.44 36.12 +42.01 34.93 £31.65 F=4.38 0.01
VAI(% +5) 2.90 £2.18 3.38 £3.69 3.98 +3.85 F=3.51 0.03
TC(mmol/L,% +s) 4.86 = 1.66 4.63 + 1.63 4.61 = 1.54 F=1.14 0.32
TBIL(umol/L, % ) 15.01 + 5.60 15.19 + 5.87 13.86 + 7.40 F=1.64 0.20
SCr( pmol/L, % %) 64.27 = 14.71  58.78 + 14.94 97.34 + 131.74 F=12.23 <0.01
33 Bk e[ 4] (% ) ] 102 (51.26) 107 (69.03) 77 (61.60) ¥ =11.70 <0.01
e Wy B[ 48 (% ) ] 84 (43.30) 83 (53.55) 59 (45.74) x> =3.80 0.15
s 25 M IR R [ 41 (% ) ] 51 (31.68) 67 (43.23) 40 (31.01) ¥’ =6.20 <0.05

5. Logistic [A]JH 4347 : B &K Logistic [B] 5434
7R, VAL fil LAP J& & A= T2DM [ 1E [a] 5% i Rl R
(P¥9<0.05), ¥kt T2DM fi A BEAE 45 )5 725
% WC.HDL-C .BMI TG .LAP VAL FPG. %z}
Jk BB R I G s A 24 Bl s 1 Sk AR
i, Z N & Logistic [A] )4 1 7k LAP, VAL flI FPG J&
T2DM Y IE [ R 2, I3k 4,

6. LAP VAL, WC . BMI %} T2DM {4 5 I # {4 :
LAP il £ % % 4= T2DM ) AUC 3k 0. 79 (0. 70 ~
0.86) , TEfFERR T 5 51. 61 Kb (%) R AE Ky 78% |, 45
SPER 80% , 248 ¥ 0. 58, VAT Fil i 25 & A=
T2DM fi AUC 4 0.80(0.72 ~0.88) , fEf AR T 4
4.24 Qb R R T4% K 7R 80% , Z8 84K
H}0. 54, WC T H % % 4= T2 DM [ AUC 5 0. 45
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F4 T2DM KA XIS H & logistic [E )3 44

x} 8 28 T2DM 21 T2DM AR B2 57 & 20

BE P1a OR 14 Cl P14 OR 14 Cl P14 OR 14 Cl
WwC 0.13 0.66 0.39~1.13 0.03 1.37 1.14~1.79 0.57 1.13 0.68 ~1.78
HDL-C 0.04 0.00 0.00 ~0.34 0.11 0.64 0.43 ~0.91 0.13 0.35 0.12 ~0.55
BMI 0.55 1.38 0.63 ~2.22 0.67 0.97 0.81~1.16 0.51 0.86 0.47 ~1.60
TG 0.36 0.23 0.01 ~8.40 0.88 1.24 0.32~3.62 0.29 15.21  0.12~49.74
LAP 0.08 1.83 0.95~2.11 0.01 0.89 0.80 ~0.96 0.25 0.77 0.53 ~1.22
VAI 0.36 0.20 0.01 ~6.71 0.01 2.74 1.24 ~6.56 0.74 1.62 0.08 ~45.28
FPG 0.65 0.77 0.29 ~1.70 0.01 1.25 1.07 ~1.44 0.91 1.18 0.49~2.19
HbAlc 0.03 0.26 0.16 ~1.88 0.43 0.86 0.60 ~1.33 0.02 0.06 0.00 ~0.67
23 bkt 0.16 0.22 0.08 ~0.87 0.23 0.57 0.14 ~1.47 0.36 0.47 0.01 ~5.30
fig W B 0.15 0.23 0.07 ~1.26 0.67 0.84 0.19~2.78 0.23 0.18 0.01 ~2.77
BRIB 0.23 0.84 0.24 ~1.33 0.79 1.16 0.37 ~3.55 0.23 2.12 0.00 ~3.46
Mefgzhmikm . 0.39 0.06 0.03 ~0.17 0.03 0.21 0.02~0.79 0.97 0.84 0.00~1.19

(0.35~0.56) , fES AL L 81. 63 b iy R BNy
59% ,FiFER 24% 26 F%0CR 0. 17 ; BMI Tl £
% %1 T2DM ) AUC 7 0.47(0.36 ~0.57) , 7E &t
FERR T AT 22. 63 Kb 1Y R U N 63% , R RN
23% B35 H0H 0. 14, LAP Fl VAI X T2DM f1 i
WA EAE T WC A1 BMI, WL 1,

ROCHI £
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1 LAP,VAI,WC.BMI il T2DM # ROC d %
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Song % 5T K BLIG TAP il B PR ¢ 1k
A 2H A aS 1 Il A A7 35 (impaired fasting glucose ,
IFG) iy XU S35 4 1R o TFG 2 ph st A5 R ER 58 P 3R 3
[) 5 L Y S e MEAC B 2R L. BRAEIF S &K B, LAP 5
WC B IEMK(r=0.452,P <0.01) , BG4
HEAL (WC #8m) 5 LAP % 59 hn &2 [\ 25 w7,
Wedell-Neergaard AS' 5T % 1 P4 JUE BE 7 1) 4 At 44
AR WC gy [R] 2, WC 2 i Ak N JIE R
JUTHERR Y 1 e SR B AR, 5 N IR 17 B9 R AE AR 5
(40 1L-6) ARE1E I 5 HAb A% B /9 2 BAE A G,
53 H LAP 5 FPG(r=0.35,P <0.01) \WC(r=

0.16,P <0.01) B IEAH K45 1E—5, Qin 257 HF5Y
RIL, VAT & FPG Byl 7 KU #6 #5 , VAT 5 FPG &
LM IEA G, AR S 4518 — 3. ALK AT g
i Z 09 N IERE W42 2 T 9 0E M AR D R (L4
IL-6 FIE 2R ) (94038 i, i o] 68 2 IR FUE PR 9
(%" . Nasser 210 238, VAT 2 i 156 2 (1) M —
P R 2R, BRER R WA R 2 ME— B AT OB R 5 1
F PRI PR W PR 7o BB 7 40 i % 9 R g R 2R
SRR AT INK A5 30, S BRI A 2 e R
S 6 DRI 14 7 A G T R 2o AR A S, B
S S BSOS L T5R AL A B B R i A0, B
KGHEUBE SR AW VAT 55 HbAle(r =
0.26,P <0.01) fl WC(r=0.49,P <0.01) £ IFAH
5. Luo 2" BIFSE K B PN INEBE 5 18 FR ( visceral fat
area, VFA) 5 T2DM & # 9 HbAlc B 2 %,
VEA U T4 38 N I RG 107 10 ) 3 HE BRSO, VAT Jz
WIAILAA R 105 2 AT SRR AR | DI A Qa1 5 5 XU DA B A4
IR IR 15 A G %) A B PR A0 S5 T 1, H—
PP %30T VAR, Fan 21 87 58 % 5040 85 Y
BMI 5 5 7 JHE IXURS: J8 2 AH O, HE J A 28OS 0 HE 1Y
IR & IE 5 ANBERY 3.55 4%, AP BEJ& 16 # A8
[)7.59 %, BMI 8= EAHEZ RIS,
P ) S B g 5 B 38 fan o 24 AR g 0 i e A\ ik
Z W, EE AR T ( F 202 TG) gissid A&, A
SRR

Liu 29 5i 53 2 0], VAL il LAP 5 T2DM 2
IEAHDG, SRS S5 16—, WINERR DT B 5% & R
PR S U 2 IR R, 38 ik TP o 5 R A
Je IRY R S gt X ML AR 3 2 A . — O T
IR 5| & A1) 20 278 e Ak JI R i B JHF 9 5 A e
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LR B KOS 5 55— 5 i, BE AR R AL Bk
Hg B4 (4 TG) e A R W 4 SV i ™
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S 0.79(0.70 ~0.86) , VAI Fiill & & % 4= T2DM [
AUC #70.80(0.72 ~0.88) ., LAP fi1 VAI Xf T2DM
F I EAL T WC 1 BMI,
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