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Predictive value of TyG,CAR,and miR-21 for the prognosis of ischemic heart
failure patients with type 2 diabetes mellitus”
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Abstract: Objective To explore the predictive value of triglyceride-glucose index (TyG) , C-reactive pro-
tein to albumin ratio (CAR) ,and microRNA-21 (miR-21) for the prognosis of ischemic heart failure (IHF)
patients with type 2 diabetes (T2DM). Methods The medical records of totally 400 THF patients with T2DM
who were admitted to the Sixth People’'s Hospital Affiliated to Shanghai Jiao Tong University from January
2022 to December 2023 were selected and divided into a favorable prognosis group (n=318) and a poor prog-
nosis group (n = 82) based on whether major adverse cardiovascular events (MACE) occurred within 6
months after diagnosis. General information,along with TyG,CAR,and miR-21 levels, was gathered for both
groups. Univariate analysis and multivariate Logistic regression were applied to identify the factors influencing
poor prognosis in IHF patients with T2DM. Receiver operating characteristic (ROC) curves were plotted to
assess the predictive capacity of TyG,CAR,and miR-21 for poor prognosis in these patients. Results Univari-
ate analysis showed that there were statistically significant differences in the history of hypertension, history

of coronary heart disease.advanced age, TyG,CAR,and miR-21 between the two groups (P<C0. 05). Multiva-
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riate Logistic regression indicated that advanced age,coronary artery disease, TyG,CAR,and miR-21 were in-

dependent risk factors for poor prognosis in IHF patients with T2DM(P <C0. 05). The area under the curve of
the combined detection of TyG,CAR,and miR-21 for poor prognosis in IHF patients with T2DM was 0. 841,
with sensitivity of 0. 814 and specificity of 0. 707. Conclusion The levels of TyG,CAR and miR-21 in IHF pa-

tients with T2DM and poor prognosis are increased,and the three are closely related to adverse cardiovascular

events. Combined detection can be used as an auxiliary indicator for the prognosis of IHF patients with T2DM.
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miR-21 1.66 0. 747 0.688~0. 806 0.767 0.671 <0. 001
A T — 0. 841 0.790~0. 891 0. 814 0.707 <0. 001

T — FoR TEE .
3 it it HEHT T B D 4 B e il K = U0 5 A DT R L AR i TG Y

Wl RS 8 712 TN R 2 o 3 il 1) o B A
B0 1 v A TR R 1 SR SR L 2 e B A
PP, XS0 A A A LD 4T 4 2 R P L0 LA 4
Al L Bt 2 ) e B AR RN I L G 3 R 0 = Y 45
AN RE L I ) AL L R T S R A R
— IS FE AT s B R AT N ) i R E 286
(R 4 R FE T U L 34 %6 1 O I 78 B8 T U | 35 %6 1 T
ABE KU Be 41 % B2 A FE T B0 A BE & i KU .
AT L, 5 O B PR 9 T 1S im0 5 R 35 MACE 9 &
A PR, 38 U0 T A R0 AR T T DL R R
PRI 8 A IF > MACE & 4 .

A5 & B ITHF & 9F T2DM B& s A R
A e R L I s B e O e e B L T RIS R AL
LR PR AT g g2, o i 2B 3 1 B R AL AR N B L AL 45 0 i
BRGR D RE R 5 B0 B B KT T R, A
Gy BT R o e I 2 S B S RE A, 3G o E
T A2 E 0 JIE 25 2 Ak R 3l kR £k 1 & R . gt 0 i R
WA TR Bl RO A BBE ZE 3k 23 5 me 0 ALY 4R i
FIVHE A, 3 00 JE 5 9 1 AURS: . Xk 2B R 2R A PRI
REFBURF R L WE T A
A Z Logistic 1 H 2 #7178, TyG, CAR, miR-21 j&
IHF &1 T2DM & 3% W5 A B il 7 fa b [N &,
TyG F8 5 1 8 & 2 HEHT AU 53 5 00 15 50 o 1T Tk
5 FHCYU RN IR B W LR B LR RS &

A BRI ARG 55 3 AN 23 i I 2l ok o R A AL, 38 T
il 308 e 1 U o A L S 0 UL 4 L A a0 LT 2 b
Tt = HA L RBCOIREM i — 5 T . R YANG
SRR GE L TyG 18805 0 0y 308 B AN RS
8RR O AT AR O 0 LT 48 Ak 1% B 280 A 0 s i
Iy — T[] R A A F SR AR R B L Ty G 48 06 F 0 i 1
GBI R 4 R BB T RV LA A o 1 T A
RAE R NAE THF 43 T2DM 1y % 95 HL ] o 7] B
P E EEAMA, CAR MEN B R G M R AR W
—ANEEATRAR AR R IE I 5 £ Bl 100 B B TR
JatHX . CRP 5 MACE XU Z [H] () 38 75 A ) = HIL ]
T K AT TE B0 kS RE A AL R0 I R P PR
L3 3T 5] e L iR A N BE 1 AR RE BN B0 B2 4
JiL 3y fiE B A% L £ 2 G %5 B i 2 B (LDL) Y 4 Ak i ITT
R WA 0 3 3 Ik 3 R BE Ak BE B i 9B . CAN-
TOS R 55t i — R T 18 P RAETEHE S MACE &
A EERYY . miR21 B RELZ &GS EKS S
YN A P T AR e R E R N . A E TR
miR-21 760 WULAS B . 2l ik 36 B T Ak R0 ) 3 o 45 96
ik ERY L A BF ST R L miR-21 /] 3 i R
¥ TGF-B1/Smad-3 {5538 % w035 .0 WLEF 4 16 I 52
CE R G EES . e LA I I R Ty G
CAR.miR-21 /K[ gk THF &I T2DM B #H1L
I RE L JAE K P B WLET 2 Ak 1 5 B A FROR S



E PR Ib I 2675 2025 45 10 A % 46 %% 19 1 Int J Lab Med,October 2025, Vol. 46,No. 19

* 2401 -

W T LR B I PR B AR DAL 9 1 0 ™ B R B R TS T
W, ROC Mg ik — R W], [k = F 54w
IHF &Jf T2DM B EWE AR AUC 2 0. 841, R
N 0. 814 45 5B My 0. 707, $2 /R = FH B A X Fil s
AN RCEA ) O L A B THF & JF T2DM
BH KA MACE 44 1) 10 5 25 A 0EAh

2k LRTiR L THF A 3F T2DM AR B &1 TyG.
CAR K miR-21 KT+, =# 5 MACE #1415,
A K BT AR S THE 4 9F T2DM 58 3% 15 19 4 B 45
B o SR AT S8 0 AAE A A R H ol B — b i 5T
W5 45 5 0] Re A7 76 D 7 » o ok 77 276 3 KL £ o
O P G PRAJE 5T v it — 25 01 3 26 48 B 1) F50I0 28 76 .

&%k

(1] BAZE. =2, 8. % TR EFRERS 2 ST B
RO URESE 5 I 2 B0 PR 16 3 28 B R 8 Tk AR S
Bey 2N R0 LB F A RXRRMORLT] hE 2R E
2,2024,27(15) :1817-1824.

(2] ZEE50, ZEMIA0, JH S o 55 il v O ) o 8 5 0% DR v 3
9 S8 B DR R B TS 2 A L. A 4 B o B o i
2021,42(1) :39-44.

[3] SELVIN M K,NANDHINI S,SAKTHIVADIVEL V,et
al. Association of triglyceride-glucose index (TyG index)
with hbAlc and insulin resistance in type 2 diabetes mel-
litus[J]. Maedica,2021,16(3) :375.

[4] ALIZARGAR J.BAI C H,HSIEH N C,et al. Use of the
triglyceride-glucose index (Ty() in cardiovascular disease
patients[ J ]. Cardiovasc Diabetol,2020,19(1) :8.

(5] i phEe e, 5, 55, s R 3 Dkt 5 b 5 45 fb i 22 4
FAAWGIT IR AR BUS KA B I 5540 57 FE R
ZWFsE[)]. hEEHR Ak, 2023,38(10) :1050-1056.

[6] DWI{=, fEAaar, LAE, %, miR-21 780 il 48 %2 95 b 7B
BRRIF S R S [T ], AR 25 5 2 BE o k5 2022, 43 (6) : 715-
719.

(7] AR B2 20 A0 24 4 2 0 ) 5 3 2 A v T B 0 b
230 SR T ZE B 2, AR I A G A R R R B 2
P LG ) 2 W ARG YT R B 20187, ARG ) S B A
DR A ,2018,2(4) :196-225.

(8] AR EE = 2 B IR 2 4k 22 P [ 2 BUBE B B V6 18 79
(2022 S RO [T]. AR IR A28 35,2021, 13(4) : 315-409.

(o] g tRey, Nk . &5 H i = BE-4 4 B 5 809 17 v

ATRYT BB L O T 50k 5 I 2 BURE IR B B9 BUS B
(BT . o0 i 0 5595 2% 35 2024 ,43(3) : 215-221.

[10] FAe 22 Seh 55, op w41 Be O ) 5 g 50 W47 0 o
AR y7 BUR LT ], A i 5 0 2% 35, 2019, 47 (11) £ 865+
874.

[11] DAURIZ M. MANTOVANI A.BONAPACE S, et al.
Prognostic impact of diabetes on long-term survival out-
comes in patients with heart failure:a meta-analysis[ ] ].
Diabetes Care,2017,40(11) :1597-1605.

[12] SR, /NI, XU SCHE 45 S8 PR 58 1L 43 40058 B2 R A1 0
JIE A I 2 BUME R S Yl PR IT RO % B TS BT 5T
(1. R B R 2 4R (BE 2 AR) , 2024, 53(3) £ 349-355

[13] ERFE MUt wy A6, A8 H i = 570 %9 0 48 Z il L
A DN AR ZROBE O R 105 9 XU 114 7 S 1 A 371
FELJ ] P AR 2023,62(8) :956-963.

[14] YANG S,DU Y,LIU Z,et al. Triglyceride-glucose index
and extracellular volume fraction in patients with heart
failure[ ] . Front Cardiovasc Med,2021,8:704462.

[15] KIM J,SHIN S J.KANG H T. The association between
triglyceride-glucose index, cardio-cerebrovascular disea-
ses, and death in Korean adults: a retrospective study
based on the NHIS-HEALS cohort[ ] ]. PLoS One, 2021,
16(11):e0259212.

[16] S, s, M a5, C R AE A/ HE A W ExX 2 8
W PRI 3 I 21O JULAE B A0 35 T8 J AN B0 i AL 38 51 1Y
A EAT 5L/ OL . i [H @R} 2%, 2025, 28 (6) : 705-
712.

[17] CHAN Y H,RAM]JI D P. A perspective on targeting in-
flammation and cytokine actions in atherosclerosis[]J].
Future Med Chem,2020,12(7):613-626.

[18] SESSA F.SALERNO M, ESPOSITO M. et al. miRNA
dysregulation in cardiovascular diseases: current opinion
and future perspectives[ J]. Int J Mol Sci, 2023, 24 (6):
5192.

[19] HUSSEIN R M, ANWAR M M.FARGHALY H S.et
al. Gallic acid and ferulic acid protect the liver from thio-
acetamide-induced fibrosis in rats via differential expres-
sion of miR-21, miR-30 and miR-200 and impact on
TGF-B1/Smad3 signaling[ J]. Chem Biol Interact, 2020,
324:109098.

Wi fs B3 .2024-12-05 &1 B #1:2025-03-12)



