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Abstract

Background: The triglyceride glucose index (TyG index) has received much attention in recent years
as areliable surrogate for insulin resistance, but its predictive value in predicting the occurrence of
acute kidney injury (AKI) in patients with acute myocardial infarction (AMI) is unknown. Methods:
We successfully included 953 patients from the MIMIC-IV 3.0 database into the study cohort, and
screened variables by Lasso regression, and single- and multi-variate logistic regression to deter-
mine the associations of the TyG index, as well as other variables, with AKI after AMI. Results: A total
of 517 patients who developed AKI after AMI had an elevated TyG index (8.96 vs. 9.15, p < 0.05); and
patients with an elevated TyG index were more likely to develop AKI (61.5% vs. 46.8%). The TyG
index was an independent predictor of post-AMI AKI (OR = 1.36, 95% CI 1.06~1.75), but the predic-
tive efficacy was moderate (area under the curve, AUC = 0.594), with creatinine having the greatest
predictive efficacy (AUC = 0.828), and the combined predictive efficacy of variables screened by lo-
gistic regression being better (AUC = 0.849). Conclusion: The TyG index has an independent predic-
tive value for the risk of AKI after AMI, but the predictive efficacy is moderate.
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1. 5|

O EAVE - NAE AT B CEHEERRE, NSRS RMEVIRRR. SHECNIEEZEAMI)
E RO IS RGP fa R EE, HIPRIEM RPN T 8 & WA TR MA R BUS[1] [2]. &t
B3 (AKIE AMI B LR REZ —, BHSWibR e 2 57, FHRAE 5.2%~59% 2 (A1 3 [3]. BEAER
LRI AKI XTT AMI [R5 BHATK B 15 #80A AR 520 [3]-[5],  [FIBT Hiroshi Asanuma $i5 H -5k B
AKI A —20 e AMI TS [6],  DH G TR A8 5 51 FUZ R0 000 AKI KA I A= b 4006 T2 AMI
BENTE R A EER L

H Al C& BRIV 2 A Mbr EX0 T AMI 5 AKI 5PN E -« JRIF 1) C->K i agrin F BOW 5
ThEEAERTOR B AR XU J 2 AMI G I AKL AT — & BTN EL[ 7] AT ER C AKPAETRIABE AMI
J& AKI J7TH A et T iy WLEF(Scr) [8]. RIRE &I T FI A KK F sST2 [9]. a-Klotho [10]%5— 444
B A0 HAT I8 o R X B85 R L0 A A S ) FF R 3 B PR 2 v, DRI 34K — N )
AEWIbR EWR TN AKIL RS I FH 2,

Hih = E A REE BTy G 550, 2T 25 B H b = 8 A 2 B i ) (s 3 575 i — AN B A3
IR IRFR G IR 5 3k 45 o AE 9 Wi B 3= ARPT(R) AT S B AV Ebr E[11], KREMFREW, TyG
Fa# 5 2 Aot BB S FL IR R I R AR R R 2 D) AE OG[12]-[16] . BEAE AR AR TyG e &0@ 2k e ik
LESAES FERE R (DM) H 5 22 B b IR B KA N VA ST (PCI J5 3 52701 S AKI ST fE [ R & [15], R
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iKE %

B B — U 7 R BLZ TR R th SR X2 AMI 284 30 JR K 78 (CS) (AUC = 0.604, 95% CI =
0.574~0.673) [14]. AT, BHKKIE, 5 NILBDERAET TyG BEIEAFZ LR AT PCl HITH
AMI R AKT RS 0 T AN -

AT IR TyG 83505 AMI KA AKI KBS IRAE G, BTERN T —S @S TyG fafif XUk
TIMASRY SR S BRI, AT RERE T AKI FHHTUER T, AT oss AMI B8 TS .

2. ZINEH*E
2.1. WA AE

AT AP (0 50 S 1 PR AR B T e v B AR B 2 S0 = R I FORE MR A R A5 BT 1V (MIMIC-
IV) 3.0 i E. MIMIC-IV & — A JF ] -G REE e, ids 1 2008 4F % 2022 4 [A] DT DL Lo
FERIT 0 364,672 AR EE VRGN IC R N TR MATIBR AL, BE AR IRAF SRR, BRIA R S
ARG ERAE, E e BARSSER G, #2232 A\ Degang Mo (ID: 65748833) 3575 1 Ak /4 U7 I BURR .

2.2. RABPNFHBRARHE

B SEIHE E MIMIC-IV 3.0 HEFERER KT 18 X HIRAME ICU H ICD 4widA AMI | 3634 & &
F, W 7= Hah =EaAE 55 B 2681 L B, H&F 953 L EBENATF IS Y,

2.3. AR ABELSHE

15 F 844 Postgres SQL (fit A 13.7.2)i# 58 1T 45 M4 T A5 5 (SQL)IRIUE B . ande 1 FioR, 841
WAET UL MEE: N8, GRRER . M. ARE, AR, O PRI R4 IR, Bk
MRS . SEI SR bnEds: a4t . A4ni-3(WBC). I MRITE. A E A LA
g MATMEEZE . JREZ(BUN). Scr. WIERHES. WSS A T BI&HE. 84, 41, ¥5(Ca). & BT
TRVRER gk L S (1) 3 A 38 4 vk I g R ) . BBHAT R . N RR A R X AR A L el . H i =R,
HIEATE: EiME. 2 % DM, SIS, O )M (HF). CS. Mli& . 1B EPHZEVERBm « 181k
(CKD). HiizErp, HFREAG. FF28. BPEMIR . BE NFLIG 24 /NN 2990646 Pril /Ry, dukt
25, fyTRZ5). N Rk RAEIRERIEIR . M BT R N 2RISR -SRI B E TRATUSCEE
TFARER PClL, T RE, AR T8 ME KT 20%H1 5550 = 865, JF HAEA stataMP 17 X}k
RAEAT AL BOE AN, @ “RRIEVEY R AT IR B IR

Table 1. Baseline data in patients with acute myocardial infarction

=1 SMOIER S ENELEE

B (ﬁgﬁ) #%E%ﬁg%% %%ﬁﬁﬁ?% o 4
LS cic
A4 (years) 67 (57, 76) 65 (55, 73) 69 (59, 78) <0.001
L5 (%) 0.267
Bk 634 (66.53) 282 (64.68) 352 (68.09)
7k 319 (33.47) 154 (35.32) 165 (31.92)
TR (Kg) 82.2 (70.9, 95.1) 82.2 (71.9, 94.3) 82.2 (70.0, 97.4) 0.778
IR (C) 36.7 (36.4, 37.0) 36.7 (36.4, 36.9) 36.7 (36.5, 37.1) 0.040
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Ly (bpm) 85 (73, 98) 82 (72, 94) 88 (75, 102) <0.001

I8 451 % (insp/miin) 19 (16, 23) 18 (15, 22) 20 (16, 24) <0.001

W24 i (mmHg) 121 (107, 137) 122 (109, 137) 121 (106, 137) 0.222

#F5K K (mmHg) 72 (61, 84) 73 (63, 86) 72 (60, 83) 0.010

B ik ifn S LR (%) 97.0 (95.0, 100.0) 98.0 (96.0, 100.0) 97.0 (94.0, 100.0) 0.003
LR F R

LA A T2 (m/ul) 4.0 (3.4,4.5) 4.2 (3.7,4.7) 3.8(3.2,4.4) <0.001

40 A (K uL) 12.5 (9.3, 16.5) 11.5 (8.8, 14.8) 13.5 (9.7, 18.2) <0.001

ISR TS (KAL) 218 (166, 269) 221 (175, 265) 213 (157, 272) 0.100

M4 H(g/L) 119 (100, 137) 127 (113, 140) 111 (93, 131) <0.001

AR s A EA CL)| 13.8 (13.1, 14.9) 13.5 (12.9, 14.3) 14.2 (13.3, 15.4) <0.001

40 EE 75 (%) 36.2 (30.8, 40.9) 38.1(34.3, 41.6) 34.3(29.3,39.7) <0.001

JRZE A (mmol/L) 1.1(0.8,1.8) 0.9(0.7,1.2) 1.4 (1.1,25) <0.001

JULEF (umol/L) 97.2 (70.7, 141.4) 79.6 (61.9, 88.4) 123.8 (97.2, 185.6) <0.001

JULRR B4 (ng/mL) 29.00 (10.00, 91.00)  29.00 (15.00, 126.75) 29.00 (7.00, 60.00) <0.001

WS E A T (ng/mL) 1.03 (0.35, 3.05) 1.03 (0.38, 4.07) 1.03 (0.30, 2.21) 0.013

% 9% (mg/dL) 144 (116, 195) 134 (112, 173) 160 (123, 216) <0.001

(mmol/L) 138 (135, 140) 138 (136, 140) 138 (135, 141) 0.021

£ (mmol/L) 4.2 (3.8,4.6) 4.1(3.8,4.5) 43(3.9,4.7) <0.001

5 (mmol/L) 2.13 (2.00, 2.23) 2.15 (2.05, 2.25) 2.08 (1.98, 2.20) <0.001

& (mmol/L) 103 (100, 106) 103 (101, 106) 102 (98, 106) 0.001

93 257 8] B (mmol/L) 15 (13, 18) 14 (12, 16) 16 (13, 19) <0.001

Y 110 T J5 B 1] (sec) 13 (12, 15) 13 (12, 14) 14(13, 16) <0.001

T AT 43458 1L T8 J5 B ] (sec) 36 (29, 60) 36 (29, 59) 36 (29, 62) 0.508

RABLT 2 (mg/mL) 0.6 (0.4, 0.8) 0.6 (0.5,0.7) 0.6 (0.4,0.9) 0.263

WRARE IR EE(VIL) 41 (25, 73) 41 (28, 56) 41 (23, 92) 0.390

RITA R AL HE(U/L) 85 (44, 184) 85 (49, 155) 85 (41, 225) 0.475

Hl =E(mg/dL) 115 (85, 154) 112 (85, 150) 122 (84, 156) 0.070

Ve = R A R AR L 9.05 (8.67, 9.51) 8.96 (8.59, 9.36) 9.15 (8.76, 9.70) <0.001

A IIE

2 1T (%) 334 (35.0) 195 (44.7) 139 (26.9) <0.001

2 TN R I (%) 307 (32.2) 109 (25.0) 198 (38.3) <0.001

T g I YE (%) 462 (48.5) 213 (48.9) 249 (48.2) 0.832

i 155 (%) 511 (53.6) 178 (40.8) 333 (64.4) <0.001

DR IEAR T (%) 243 (25.5) 74 (17.0) 169 (32.7) <0.001

Jiiti ¢ (%) 287 (30.1) 93 (21.3) 194 (37.5) <0.001
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1 P B 2 P it 22973 (%) 87 (9.1) 28 (6.4) 59 (11.4) 0.008

11 A (%) 203 (21.3) 30 (6.9) 173 (33.5) <0.001

i 25 v (%) 76 (8.0) 28 (6.4) 48 (9.3) 0.104

JHHE{E (%) 29 (3.0) 8 (1.8) 21 (4.1) 0.046

JIT % (%) 29 (3.0) 6 (1.4) 23 (4.4) 0.006

8 (%) 107 (11.2) 47 (10.8) 60 (11.6) 0.688
gt

PR 2 (%) 161 (16.9) 73 (16.7) 88 (17.0) 0.909

Lt (%) 338 (35.5) 144 (33.0) 194 (37.5) 0.148

fthy T 2245 (%) 19 (2.0) 11 (2.5) 8 (1.5) 0.283

M8 Sk R AL EEIHIF (%) 23 (2.4) 19 (4.4) 4 (0.8) <0.001

1 E K RIZ ARSI (%) 7(0.7) 3(0.7) 4 (0.8) 1.000

B-ZAFET(%) 264 (27.7) 147 (33.7) 117 (22.6) <0.001
FRH

& [ AR B A NIRTT (%) 32 (3.4) 13 (3.0) 19 (3.7) 0.554

24.TyG E8IHHH

TyG 165 = In[Z JEH Il =Hg(mg/dL) x 25 fE LA (mg/dL)/2] -
Horbr, In Fom B R, BILL e MR AT £

25. ERFMENX

gE SR RAE B R 5 R A AKL A LA RS2 — & BRI 2 W AKI: (1) 48 /NS I Ser T =
it 26.5 pmol/L (0.3 mg/dl); (2) Ifii Scr JHEBdHLE 1.5 (AN 7 RN AE): (3) JRE <05
mli(kg-h), HELFFEE 6 /NETLL E[17].

2.6. Git=

XFTHUE A, 3] Shapiro-Wilk A 56 I W @& 5 2 IEA 0 . RIS 7041 0 2R o o A 2 (1Y
IyAiER), ] Mann-Whitney U £ 56 L 4L R 55 Giit #2257 . 2R DR (H 2 ) FRoR, FH66
RIS HAT L . N T kb 2 ESLZR M R, ASHIF R FH de /N 2486 WSO 3 4 BT (Lasso) Bl A EAT
AR, A 10 338 IAERA 2 S IENAk 280 4, FFiEIE glmnet G TR A . eIk 1A% &
TGN FL IR 22 R 2[R 2% logistic [B] VA e 5 2 e B el R A RS AH DG I A SZ IR 3R, R IR AR B K e
& logistic [A1J9 p < 0.05 MIAZ B NZ A & logistic [81)H, KH A Ja kit B 8. /a1 nsE Lk
9 MERRLLEARIEE A1 2 R 2 logistic [B] 5 MG 2% ROC Hh4k, Al LIRSS AKI XU ) T
MWE . RH R (WA 4.0.2)F1 SPSS (hiiAs 25) 347 £ 5 A FEAI 73 Ao AU p < 0.05 A Givh 2= o

3. &R
3.1. 3E AKI B0 AKI fBIIG R BB EL 8
sk 1 Frs, JAIIEGIN 953 4l AMI B3, ok Az AKISLT7 ], JLNBERTAE R K O, PR
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R RS, I DL S KR A A A AR, R EA G R X (p < 0.05). TESLIE
Febr i, KA AKI B BA AR 2040 M 1 5. 20 28 (R E L 4 b 25 . LRR IS . DLAS R T
i Ca PAJIMA, AT WBC. ZLA4HAL 44 96 B BUN. Scry FI&THE. BHES -7 IRIFR . 45 ifn g B o 1)
TyG fa B B & T 5. fEEHAEAH, AMI B KA AKI EA4FF 2 8 DM, HF. CS. Jilig. 8
FEVEIPT . CKD Ak FF48, 1 U R S S AR . B AT FH 2 5, FRATTR BB J5 K A
AKI ) L e AL B T ) 771 K B- 32 AR B m A FH 2K AT TR IR 2 2 1] 52 7547 PCI AR E W i 22 5+t

3.2. BRTA TyG AT AMI BE AKI B &L R

FATLA TyG 48201 ROC MIZEHI#IBIE (UL 4, S 9.05) 44, HEATAINT AMI 3555 K TyG 18
AR TyG 48504, DAL AKI RAERIZE . Wk 2 Fion, & TyG 8504 AKI 1R 42 (61.5%)
03 =T TyG $5%04H.(46.8%, p < 0.001).

Table 2. Effect of triglyceride glucose index on the incidence of acute kidney injury in acute myocardial infarction
2. HM=EREEREREXT R AR 2 B s & £ RS0
R H =B E R T A A H M =RRE AR

H¥(n = 953) (TyG #8% <9.05) (TyG ## > 9.05) pfE
(n=472) (n=481)
AKI <0.001
T (%) 436 251 (53.2) 185 (38.5)
H (%) 517 221 (46.8) 296 (61.5)

TE: TyG R4, Hih =FE# &M E 4G AKL SRR 6.

3.3. ER#s TyG $8H#x AMI BE AKI KGR TUNAHE

PATRAL 1 BB P N D24 E . SR M . S IPME. 2552 50 MER I Lasso [H])H 24
o, L RATAT AR R, BEE S logh $EOK, (81 R BN NARBRE) AN WIS, B2 esiak 0.

45 40 21 2

Coefficients
-0.5
|

-1.5

-8 -7 -6 -5 -4 -3 -2

Log Lambda

ZERR THEE A ERAAL, ZINET 50 MR AR BN
EAREE . YRR LEIEIARE, B2 log(r), AR
b b R AR T R AN . ATELE BIRERE A 3R, 18]
VA R BOB W -

Figure 1. Path diagram of the coefficients of the Lasso regression
& 1. Lasso EVIARI R EBE 1R E
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N TR A RO e, i 2 PR, BRATERRA D EL A_min, HXHN 9 MEE, Frblim& N T
9 MNMEEHEANB TR, M3 1 BR T 1% 9 N IEERZE(TyG 54, WBC. BUN. Scr. Ca. HF. CS.
Jiti%¢« CKD)AT X B 2240 o

45 41 38 34 29 20 14 7 2 1 1

AUC
0.55 0.65 0.75 0.85
|

Log(»)

A YR B T R U A B x B9 R SR B £
log(A), y BB 2E . SEH A PSR REL, il 8 A_min,
FoRmZ RN 4, A0 2lse, FRoRAEAw 2 /N H
PRI BV Y A {E

Figure 2. Cross-validation plots for Lasso regression
& 2. Lasso [E]YT#93 L& IEE

TR RETHERE 9 MR N ELEZE logistic [F])H, # 3 AL HMARIFTERE p HY
<0.001, #F—P¥ FIRAFEGNZ A K logistic [11)H, FATLI TyG FaEAIR N AMI B3 AKI Rk
SEP A F-(p = 0.014, OR 1.36, 95% CI = 1.06~1.75), Jf HIAmE HILE 7 ML A5, W& 2.
N HEWMER FREER, JATZH] T ARRE(IE 3).

Table 3. Univariate and multivariate logistic regression results

= 3. BEEFMBER logistic BYFLER

BT ZHEE
e
p e OR (95% CI) p e OR (95% CI)

7 = e T 2 W e A <0.001 1.66 (1.36~2.03) 0.014 1.36 (1.06~1.75)
[SE)ioha ¢ <0.001 1.07 (1.05~1.10) <0.001 1.05 (1.02~1.09)
RER <0.001 4.48 (3.49~5.76) 0.010 1.58 (1.11~2.23)
JULRF <0.001 1.03 (1.02~1.03) <0.001 1.02 (1.01~1.02)
5 <0.001 0.15 (0.07~0.31) 0.001 0.22 (0.09~0.55)
INyaB=3:3] <0.001 2.62 (2.02~3.41) 0.005 1.58 (1.15~2.17)

ORI <0.001 2.38 (1.74~3.24)
Jiti 9 <0.001 2.22 (1.66~2.96) 0.001 1.78 (1.26~2.52)
L TSR <0.001 6.81 (4.50~10.29) <0.001 2.37 (1.44~3.92)

. OR, HfftL: CI, EfFXIA.
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Variables
Hith = e a vE e 4
4 T

=

»—-o)dﬁ\m.—oa—(—.—o
o

OR (95%CI)
1.36 (1.06 ~ 1.75)
1.05 (1.02 ~ 1.09)
1.58 (1.1 ~2.23)
1.02 (1.01 ~ 1.02)
022 (0.09 ~0.55) m—

1.00 (Reference)
1.58 (1.15~2.17)

1.00 (Reference)
1.78 (1.26 ~2.52)

1.00 (Reference)
237 (144 ~3.92)

P
—— 0.014
. <0.001
—— 0.010
. <0.001
0.001
| |
— 0.005
| |
—— 0.001
|
——a— <(0.001
I I

1 2 3

OR (95%CI)

Hm=Em AR, RRE. AR, M. k. B
P IR OR 1) 95% CI 5K LAMAE, HAETRRMERAM; 511
OR 1] 95% Cl S5EMLAMAE, HIETMLLM. OR, UL,
Cl, EfFEXI.

Figure 3. Forest plot of multivariate logistic regression results

[E 3. Z[E = logistic [E)ILERAIFRIKE

T VL TyG 80 AMI 8 AKI R AR R BTG 20RE, AL 1 % Fa bn A At 8 8451 ROC
M2k, w4 s, Hihsk FEmf(AUC) A 0.594 (95% CI = 0.558~0.630), A 7] LLA H Scr [ AUC it
K, 5 0.828 (95% CI = 0.801~0.855), HAA &M AUC W3 4. [ 5 JE/R T Bk 8 AN 7 K F B A
T AKX I E (AUC = 0.849, 95% CI = 0.824~0.874, W% 4), A LLE Y EiRFEARBE & FI AKI (#)

RREEA T 4R b5

Figure 4. ROC curves for the prediction of acute kidney injury by separate

ind

0.8

0.6

et B

0.4

0.2

Hh £%5R I8
—— il S A AR
— A
JREA
—— L
i
—— DI
IR 5
— itk
—— 1R
BHL

0.0
0.0 0.2

icators

0.4 0.6 0.8 1.0

1 - %Rt

4. BbEARTUN 2 SR 5H) ROC HiZk
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Table 4. The role of variables in predicting the risk of acute kidney injury in patients with myocardial infarction
4. BFLETMOAEIRESE S B Hhtn KR 1ER

RS g R AUC 95% Cl p 8 REE ReRE BHHE
H Tl = T A B 0.594 0.558~0.630 <0.001 0.596 0.404 9.05

SEYi IR A 0.601 0.565~0.637 <0.001
PREHE 0.778 0.749~0.808 <0.001
JULEF 0.828 0.801~0.855 <0.001
5 0.398 0.362~0.433 <0.001
O I3 v 0.618 0.582~0.654 <0.001
YR PEAR L 0.579 0.542~0.615 <0.001
i ¢ 0.581 0.545~0.617 <0.001
f 1 ks 0.633 0.598~0.668 <0.001
I T 0.849 0.824~0.874 <0.001

vE: AUC HiZE R Cl BfEXIE,
ROC £

0.6 ﬂ

ol B

0.0 02 04 0.6 0.8 1.0

1 - Re5dk

Figure 5. ROC curves for joint indexes to predict acute kidney

injury

[ 5. BXAIERTNSM B R589 ROC Lk
4. Wig

i FH MIMIC-1V #dfs e vh 953 il 35— A5 8., FRATRI AMI KA AKI I TyG fa#Ue & 7

I Hasid gt — P A RO A R IRATVR IAZIREOT AMI 5 AKI IR AE S TN B, R, AR5
BRI T L= TR b WBC. BUN. Scry Ca DALKBEAERTA HF. i, CKD [RIFFE IR IR AR &G 1)
SRTT LR ST AMI G AKIE RS A ZaE s, JF B Ser (TN REE ok .
4.1. TyG ¥ S5HKmE & £ KK

TyG FREUEN IR BRI E . AT SER AR B ARERbR, AR A 2 58 T2 AR b ek B LN H 9
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