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Abstract: Objective To investigate the predictive value of triglyceride glucose-body mass index (TyG-BMI) , serum triglyceride-
to-high-density lipoprotein cholesterol ratio (TG/HDL-C) , and metabolic score for insulin resistance (METS-IR) for fatty
pancreatic disease (FPD). Methods A total of 240 patients with FPD treated in The First Affiliated Hospital of Zhengzhou
University from January 2020 to November 2023 were included as the case group, while 480 healthy subjects who underwent
healthy checks in the same period were randomly selected as the control group. General clinical data and laboratory indicators were
collected. The Mann-Whitney U test and chi-square test were used to compare non-normally distributed continuous variables, and

categorical variables between groups, respectively. A binary logistic regression model was used to assess the relationship between TyG-
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BMI, TG/HDL-C, and METS-IR and FPD. The receiver operating characteristic (ROC) curve was plotted, and the area under the
curve (AUC) was calculated to evaluate the predictive diagnostic value of those simplified insulin resistance indicators for FPD in
the general population and different sex populations. Results Age, BMI, systolic blood pressure, diastolic blood pressure,
fasting plasma glucose, uric acid, alanine aminotransferase, aspartate aminotransferase, gamma-glutamyl transferase, total
cholesterol, triglyceride, low-density lipoprotein cholesterol, TyG-BMI, TG/HDL-C, and METS-IR in the case group were
significantly higher than those in the control group (all P<0.05). The case group had significantly higher proportions of individuals
with hypertension, diabetes, and fatty liver disease than the control group (all P<0.05). The high-density lipoprotein cholesterol
level was significantly lower in the case group than in the control group (P<0.05). The multivariable Logistic regression analysis
showed that after adjusting for various influencing factors, TyG-BMI, TG/HDL-C, and METS-IR remained as independent risk
factors for the development of FPD, with the odds ratios (95% confidence intervals) being 1.027 (1.018—1.037) , 6.964
(2.022—23.989) , and 1.184 (1.123—1.248) , respectively. In the ROC curve analysis, the AUCs of METS-IR and TyG-BMI
were 0.823 and 0.803, respectively, with their sensitivities being 76.3% and 75.8%, specificities being 74.6% and 71.7%, and
optimal cut-off values being 34.86 and 196.70, respectively; the next were BMI (AUC=0.758) and TG/HDL-C (AUC=0.734); in
the sex-stratified analysis, the AUC values of METS-IR were highest in both the male and female subgroups, which were 0.834 and
0.810, respectively. Conclusion TyG-BMI, TG/HDL-C, and METS-IR show good predictive value for the development of FPD,
in which METS-IR is more excellent.
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Table 1 Analysis of subjects’ baseline data

Ly JIg Wi M4 (n=240) X} 2H (n=480) GEiHE P{H

HIH(%) ] 127(52.9) 219(45.6) X'=3.408 0.065
AR (%) 62.00(54.25 ~ 72.00) 50.00(36.00 ~ 59.00) 7=-10.595 <0.001
BMI(kg/m?) 25.06(23.06 ~ 27.74) 22.49(20.45 ~ 24.24) Z=-11.285 <0.001
WA s L451] (9% ) ] 26(10.8) 35(7.3) X'=2.588 0.108
s [ (%) ] 17(7.1) 22(4.6) X'=1.952 0.162
e IR S [ (%) ] 100(41.7) 122(25.4) X=19.811 <0.001
W PR s (4] (%) | 82(34.2) 25(5.2) X’=106.044 <0.001
NI (45 (%) ] 95(39.6) 67(14.0) X'=60.251 <0.001
SBP(mmHg) 125.50(120.00 ~ 135.75) 122.00(113.00 ~ 135.00) 7=-3.943 <0.001
DBP(mmHg) 77.50(71.00 ~ 84.00) 76.00(69.00 ~ 84.00) Z=-2.392 0.017
FPG(mmol/L) 5.31(4.57 ~ 6.86) 475(4.37~5.12) Z=-8.345 <0.001
SUA (umol/L) 294.50(224.50 ~ 369.00) 267.50(219.25 ~ 326.50) Z=-2.872 0.004
ALT(U/L) 16.00(11.00 ~ 26.00) 14.00(10.00 ~ 19.00) 7Z=-3.900 <0.001
AST(U/L) 19.00(15.00 ~ 24.00) 18.00(15.00 ~ 21.00) 7=-2432 0.015
GGT(U/L) 22.00(14.25 ~ 35.75) 14.00(11.00 ~ 20.00) 7=-8.724 <0.001
TC(mmol/L) 4.49(3.85~5.44) 4.35(3.71 ~4.97) 7=-2.199 0.028
TG(mmol/L) 1.21(0.89 ~ 1.76) 0.91(0.71 ~1.21) 7=-7.924 <0.001
HDL-C(mmol/L.) 1.06(0.86 ~ 1.28) 1.31(1.08 ~ 1.60) 7=-9.114 <0.001
LDL-C(mmol/L) 2.85(2.24 ~3.52) 2.66(2.14 ~ 3.24) Z=-2.618 0.009
TyG-BMI 217.23(196.77 ~ 242.73) 183.58(164.39 ~ 201.44) Z=-13.259 <0.001
TG/HDL-C 1.18(0.77 ~ 1.92) 0.70(0.46 ~ 1.03) Z=-10.232 <0.001
METS-IR 39.54(35.04 ~ 46.22) 31.69(27.85 ~ 35.19) Z=—14.159 <0.001
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(OR=6.964,95%CI:2.022 ~ 23.989, P=0.002) }2 METS-IR
(OR=1.184,95%CI: 1.123 ~ 1.248, P<0.001) 15 >}y I 17 Ji%&
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IH53 B R g A A SRR BML
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BMI S = i A0 JB 5 Z2 HRBTHE AR 5000 A 17 J ) AUC 29K
T 0.7, BaHA B ATTXS B W 38 A B i s el . o,
METS-IR . TyG-BMI ] AUC K T 0.8, 4351 47 0.823,0.803,
HUBEE 5301 R 76.3% . 75.8% , F8 57 BE 43 5K 74.6% . 71.7%,

#2 HBEE Logistic B34 47 FPD £ 4 M &2 00 [F &

Table 2 The univariate Logistic regression analysis of the

factors of influencing the occurrence of FPD

e A s B 1E 53 1) A 34.86.,196.70,, ifii BMI, TG/HDL-C.
HDL-C 1) AUC 439 4 0.758..0.734,0.708 , SR JEE 43 51 Ay
66.7% .71.3% .58.8% , ¥ 5 5 53591 K 72.7% .64.6% . 72.3%,
TR FHE S50 23.91.,0.85 . 1.12( 3) .

W 32138 43 A B e 0 R e S 22 U AS TR 4 )
IV ZH 45 4 A 0 B 7 R & AR XU 1 ROC T 2k (11 2) .
FRAE ROC iy £ 45 5 T A1, W3 41 P 4535 bR i AUC K
T 0.5, F WA $5 b5 %t B 7 A0 A AN . 76957k
E4H F, TyG-BMI & METS-TR 4 AUC ¥k T 0.8, 43 51
0.817.0.834 , UK 5311 4 78.0% 82.7% , 45 5 £ 43 7l
71.7% .72.1% , e LG FUE S 514 197.70 3491, TMifE L
PEEZH  , {X METS-IR 19 AUC KT 0.8, 4 0.810, fi{ sk i
h 66.4% , R 5t 1 R 79.3% , e ARG FAE N 35.67 (% 4) .

it H B1H PH OR 95%CI
AE A 0.060 <0.001 1.062 1.049 ~ 1.076 K FH Delong K6 56 % 19 I 2 45 B F8 A5 19 AUC 547 L3R,
HIMEL 0740 <0.001 2.096  1.509~2.912 LR 2 2 [R5 AR AR AUC 22 ¥ 848 1T
BEPRAE S 2246 <0.001 9446  5.827~1531 2 G (PAEEI>0.05) .
Jig s JiF 1.396 <0.001 4.039 2.802 ~ 5.820 Lo .
BMI 0.339 <0.001 1.403 1.317 ~ 1.495 i
SBP 0018 <0001 1019  1.009~1.028 T
DBP 0.017 0.011 1.017  1.004 ~1.031 T
FPG 0.731 <0.001 2077 1.744~2473 =~ /
SUA 0.003 0.001 1.003 1.001 ~ 1.005 2 / .
ALT 0.031 <0.001 1.031 1.018 ~ 1.045 I
AST 0.034 <0.001 1.034  1.015~1.054 HDL-C
GGT 0.040  <0.001  1.041  1.030~1.052 o
TC 0.207 0.008 1.231 1.057 ~ 1.433 TyG-BMI
TG 1.374 <0.001 3.950  2.816~5.542 Lﬁ@iﬁ;c
HDL-C -2.059  <0.001 0.128  0.077~0.212 — 834
LDL-C -0.006 0.671 0.995  0.970 ~ 1.020 %o 0.2 0-41_%5 éﬁ 0.8 10
TyG-BMI 0.039 <0.001 1.040  1.033~1.047 E1 BRI TSR ROC fh 2
TG/HDL-C 1.393 <0.001 4.027 2.983 ~5.436 Figure 1 ROC curve of FPD predicted by different indexes
METS-IR 0.202 <0.001 1224 1.184~1.266 in total population
#®3 RBABSERMNAEHENROC HEDH

Table 3 ROC curve analysis of FPD prediction with different indexes in total population
T H AUC 95%CI HURE (%) FRE(%) ERZBIRE [HEE(EN
FPG 0.691 0.645 ~ 0.736 48.8 87.5 0.363 5.40
TC 0.550 0.504 ~ 0.596 25.0 87.7 0.127 5.45
TG 0.681 0.639 ~ 0.723 62.5 64.2 0.267 1.07
HDL-C 0.708 0.667 ~ 0.749 58.8 72.3 0311 1.12
LDL-C 0.560 0.515 ~ 0.605 59.2 54.2 0.134 2.73
BMI 0.758 0.721 ~ 0.794 66.7 72.7 0.394 2391
TyG-BMI 0.803 0.769 ~ 0.836 75.8 71.7 0.475 196.70
TG/HDL-C 0.734 0.694 ~ 0.773 71.3 64.6 0.359 0.85
METS-IR 0.823 0.792 ~ 0.855 76.3 74.6 0.509 34.86
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Figure 2 ROC curve of FPD predicted

by each index of different sex subgroups
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Table 4 ROC curve analysis of fatty pancreatic disease

prediction using various indexes across different gender

i H AUC 95%CI U (%) FERE (%) RPABIEEL I FHE
Bk
FPG 0.728 0.668 ~ 0.788 55.9 85.8 0.417 5.36
TC 0.525 0.461 ~ 0.589 213 86.8 0.081 5.35
TG 0.667 0.607 ~ 0.726 46.5 79.9 0.264 1.28
HDL-C 0.722 0.665 ~ 0.779 49.6 83.6 0.332 1.01
LDL-C 0.535 0.472 ~ 0.598 55.1 55.3 0.104 2.73
BMI 0.768 0.717 ~ 0.818 70.1 72.1 0.422 23.91
TyG-BMI 0.817 0.771 ~ 0.862 78.0 71.7 0.497 197.70
TG/HDL-C 0.734 0.678 ~ 0.789 77.2 60.3 0.375 0.85
METS-IR 0.834 0.791 ~ 0.878 82.7 72.1 0.548 34.91
/g
FPG 0.649 0.581 ~0.717 39.8 91.6 0.314 5.54
TC 0.587 0.521 ~ 0.653 31.0 88.1 0.191 5.45
TG 0.690 0.628 ~ 0.751 71.7 58.2 0.299 0.96
HDL-C 0.691 0.632 ~ 0.750 69.0 62.8 0318 0.78
LDL-C 0.590 0.525 ~ 0.654 64.6 52.5 0.171 2.72
BMI 0.746 0.693 ~ 0.799 62.8 73.6 0.364 23.97
TyG-BMI 0.787 0.737 ~ 0.837 74.3 72.4 0.467 195.75
TG/HDL-C 0.726 0.668 ~ 0.783 62.8 713 0.341 0.89
METS-IR 0.810 0.765 ~ 0.856 66.4 79.3 0.457 35.67
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