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Abstract

Objective: To analyze the relationship between serum levels of growth differentiation factor 15
(GDF-15), N-terminal pro brain natriuretic peptide (NT-proBNP), C-reactive protein (CRP) and left
ventricular remodeling (LVR) in patients with coronary heart disease and diabetes. Methods: 198
patients with coronary heart disease and diabetes admitted to the Department of Cardiology of the
People’s Hospital of Inner Mongolia Autonomous Region from 2021 to 2023 were selected. Ac-
cording to the left ventricular end diastolic volume (LVEDV) at 3 months of follow-up, they were
divided into 104 patients in the LVR group and 94 patients in the non LVR group. Both groups un-
derwent serological and echocardiography tests. We compare the expression levels of serum GDF-
15, NT-proBNP, CRP, as well as left ventricular ejection fraction (LVEF), left ventricular end dias-
tolic diameter (LVEDD), end diastolic interventricular septal thickness (IVST), left ventricular
posterior wall thickness (LVPWT), left ventricular end systolic diameter (LVESD), left ventricu-
lar mass (LVM), and left ventricular mass index (LVMI) between two groups of patients. Perform
Spearman rank correlation analysis on the relationship between the expression levels of serum
GDF-15, NT-proBNP, CRP and LVEF, LVEDD, LVESD, LVM, and LVMI in two groups of patients. The
predictive value of serum GDF-15, NT-proBNP, CRP expression on ventricular remodeling in pa-
tients with coronary heart disease and diabetes was analyzed by receiver operating characteristic
curve (ROC). The expression levels of serum GDF-15, NT-proBNP, and CRP in the LVR group were
higher than those in the non LVR group, and the differences were statistically significant (P <
0.001); The LVEDD, LVESD, LVM, and LVMI levels in the LVR group were higher than those in the
non ventricular remodeling group, while the LVEF levels were lower than those in the non LVR
group, with statistical significance (P < 0.001). The Pearson coefficient analysis results showed
that the levels of GDF-15, NT-proBNP, and CRP in serum were positively correlated with the ven-
tricular remodeling indicators LVEDD, LVESD, LVM, and LVM], and negatively correlated with the
ventricular remodeling indicator LVEF (P < 0.001). ROC curve analysis showed that the area under
the curve of serum GDF-15, NT-proBNP, CRP and their combined prediction of ventricular re-
modeling in patients with coronary heart disease and diabetes was 0.879, 0.971, 0.959, 0.974, re-
spectively, and their combined prediction value was higher than that of single index. Conclusion:
The serum levels of GDF-15, NT-proBNP and CRP in patients with coronary heart disease and di-
abetes are related to ventricular remodeling, which can be used as an auxiliary predictor of poor
prognosis in patients with coronary heart disease and diabetes, and provide reference for clinical
diagnosis, treatment, monitoring and prognosis evaluation.
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1. 5l

Sk VIR (CHD) A2 — b L1 LA Fik sl A Rt A4 Ay =3 2B R Atk () O ML P [1] BB AR N 12184k
REJE b R S5 A8 P SR 26 B TS0 22 DR 3R R T 0o 1) SR 2R AR NBOB A BT, iREE (R
B TAE MRS B, AR IRE QIR A T R IR A m, A 2017 411 0.23 12N T4 2021
SR 0.26 12N [2]0 O E BEAENUAR —FiE NVE RS, I AR RO 3 AR AR S 4k () 38 A 38
R e, HAOERRE . I, O SRS R OIESEA RGO EEM R —, 4
BE IR — DT = [3]. MIRREHR ST RE, 0% AL AR el O i 00 3 R A R Je 1 e Ly 2
Fefit o TEECHR B A BRI BB AS ) R A R L 30%~60%; L T kIR BT, 5 30%
P OB E ARG 6 MHWRET OREHEMN. STHOEEMEEM, s ESARFEFRAER
REWE[4]. BARHATS T OE BN RECOVRE, (HRZ R T OIS, O RO ) 505
E S NG RINS L ie i s 2 S s W i S D ORI S i 7 T e < =R 3 N 1| = N R
Sk HL M T B BT S G E, NT-proBNP & —Fl f o ULEH A 20 36 A 2 A 3 W B R, #E VUL
S 457477 B JUTL P JR M 7 2 S PR B S T, S L B O 2T i R b B 48 hR[5]. GDF-15 %44k
AKETF B FIERFIER R, 5195 NRRE . ORI S 2 40 M P8 T 88 A OGRS, = —Flogn %
(VT Al %5 283 1 L RE P S TS (2B hn B, B s iR U R R 6] C IR MLEE U VEAR AL
IR Ge A A0 9 M IR L ) SORE AR b, LTI I A 5 AR S B 2 5 I P B A4 O I 1
[7]. #&7T GDF-15. NT-proBNP. CRP fEARNAYIZAER, A5 LRI R 7 I = TiFEbn K -F
5500 G R R B O E EA RO R, NIRRT EH KA O EE, OIEAS R FE
BEBT TS . IR 45 RARE W R

2. ERE5 A&
2.1 —fgwEE

2.11. ARIR KT

IEHX 2021 4F & 2023 AE B0 ARSI o S T RE RO S 198 91, 55 105 i, 22 93 . AR
HRIMFE (Roethd O 21297 ) K& (R ERE PR BT IR TERE) e O -5 08 R v B AH G2 Wik vt .
WOSRPESA ERS . TRESE . LR L SR R, IR R T RO EEM SN LVR H 104 ], e
39~85 (63.08 + 8.78) % FlIE LVR 41 94 f5i], 4Fi% 44~90 (62.40 £ 8.92)% . WHLHAEMERIMIRLEL . . WA
S R S AR LR B R LA, RIS AR (P > 0.05), HA W LLME . ARG S E G tH R
LT Gh/RFEREF) 25k, i P REERACEENSWFEAE. RN ANEEESOEE
AHRFITE TS, ABRsLIGmAs X H .
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2.1.2. fRGIHERRFRAE

O TEAFEIIEGEAS; @ DIFEFARY; @ AWM ZER IR, @ SRR ® &
YL, JAEPR; © ZaMTEREROR . NSV TR . THIUERECER R S I IR D A IR
I B8 T E P
2.2. FRARE

FFE NIEFRHERI BT R, SITENBE 24 /NG T IR S IR SRR KL 5 miI, HU EDTA HrbR e
WA o S REE MR AE AR PN T (W ARG B RS 5 AT R e B, MyREE 2 /A fEH
BLLHLAE 4°C T 5 0(3000 #4/534h . 2445 10 JEK, 10 704h), ZrBSinis, K IS, 20 BAE A AR
1 T—-80°CUKAH F5 o

2.3. WMIEIRSHZE

2.3.1. M GDF-15. NT-proBNP, CRP &1

N L 75 B A 2 =R R P AR S P W P25 (ELISA) I 5 GDF-15 IfiLiE /K, B 4= H B HAL A&
AL S B AN S FL it 22 A AH 5877 (2L 5 cobas e 602, i+ %' F/A &)l 5E L& oh NT-proBNP 7K, {8
4= H B IR A0 43 BT A% FL A2 A AR R (2 5 BC-5180, Hh [E 3 A /)il & Mg oh CRP /KF, Fifs
FRAE S5 A 4 B AR O U B AT o

2.3.2. WWE BRI

BB A BT JE 3 /N H 352k Rt 2 35 e A 2 Wi (L5 s2000, 78 [ 74 [ 11 =) kA7 A 0
IR, BB MIEMT, A 2 OGRSk B BB 55 20 O s Kl AL ORI 4R S 1)
[HEAT REE . THaE 55 /2 S HIIE, IRAG /00 5 M #(LVEF). /20 E & 5Kk R IN 12 (LVEDD). A
ORI AR BN A2 (LVESD). 75k K IA= M FREE(IVST), L0 Z &7 5K R M5 BEJE B (LVPWT) . L=
FIRARIABF(LVEDV). K B ANFBLi 2O 8P KR A AR EUE 1L 8 LVEDVY, Ffith 3 AN H BB 720
FEE KA IABEUE BN LVEDV2, [FIFHRYEPIR LVEDV 45 J5t /e O 47 Ik AR A A ARG K R 3 A7 1 H 5
ALVEDV% = [(LVEDV2 — LVEDV1)/LVEDV1] x 100%, #R ¥ 115 25 5o ALVEDV% > 20%[H & 4N
FEMH, K ALVEDV% < 20%1 BE AN L EHMA . FFRYE Devereux A it H A E HiE(LVM) =
0.8 x 1.04 x [(LVEDD + IVST + LVPW)3 - LVEDD3] + 0.6 g; 70 EIFE(LVMI) = LVMAAE AR
BT N3 AR 7 0 ) PSS 25 357 e (7] — 44 0 P R T A T A

24. GtFE S

P s 5K A SPSS 27.0 (SPSS Inc., Chicago, USA) X Bl EAT e it 70 i . THE SRR I8+
PRAEZE (X £ 5)Fo, P20 1A 22 S LR ) ¢ RS s (s o A IR 0 RL L M (Q1, Q3)ER, ZHIRIELER
fHH U K36 AHSEMELL Spearman 25 AH G TR P < 0.05 R EFAH G #E L. Ll Zik#H TE
FRHIERI Z2(ROC #1£8), THEHIZ T IA(AUC), M4 E G+ GDF-15. NT-proBNP. CRP 7K jef /L
I3 W PRI R R A e O S EE A TR AN
3. /R
3.1. LVR 4853E LVR 4215 GDF-15. NT-proBNP X CRP 7KEELE;

LVR %1 GDF-15. NT-proBNP }¢ CRP /K-F-¥)m T4 LVR A, ERIA G Fm X (P < 0.05), W&
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3.2. LVR A53E LVR HiLEEHE IR E

OFEFEMZ LVEDD. LVESD. LVM. LVMI K P& FAEOEEME, LVEF KPR TIROL=EEM
M., ZRVWEAGE (P <0.001), W& 2.

Table 1. Comparison of serum GDF-15, NT-proBNP, and CRP levels between LVR group and non LVR group
%% 1. LVR¢A53E LVR 4AM % GDF-15. NT-proBNP K CRP 7K LL&;

i H LVR [M (Q1, Q3)] 4FE LVR [M (Q1, Q3)] Guit & P{E
GDF-15 89.08 (84.81, 93.68) 80.76 (78.81, 83.61) Z=-9.205 <0.001
CRP 4.91 (2.89, 8.21) 1.24 (0.77, 2.01) Z=-11.140 <0.001
NT-proBNP 255.50 (177.05, 543.85) 56.52 (30.25, 95.40) Z=-11.445 <0.001

Table 2. Comparison of ventricular remodeling indicators between LVR group and non LVR group
#* 2. LVR 4A53F LVR B0 EEMIEXIEIREER

A LVR [M (Q1, Q3)] 4 LVR [M (Q1, Q3)] il & P&
LVEF 61.00 (57.00, 65.00) 65.00 (63.00, 68.25) Z=-5257 <0.001
LVEDD 50.00 (48.00, 53.00) 44.00 (43.00, 46.00) Z=-11.066 <0.001
LVESD 33.50 (31.00, 37.00) 29.00 (27.00, 30.00) Z =-9.496 <0.001
LVM 168.99 (147.86, 190.28) 125.00 (114.13, 137.72) Z=-10.266 <0.001
LVMI 87.12 (80.37, 100.48) 69.03 (62.44, 75.43) Z=-9.766 <0.001

3.3. Ij& GDF-15, NT-proBNP & CRP kKES5iLE EfafsiraiE X o

If1# 9+ GDF-15. NT-proBNP A CRP /K~ 5.0 % B 448 R LVEDD. LVESD. LVM. LVMI £ I1EAH
KRKZ, SOLEHEMIER LVEF 2 FHXKR(EP <0.001), W% 3.

Table 3. Correlation analysis between serum levels of GDF-15, NT-proBNP, and CRP and ventricular remodeling indicators
# 3. M3 GDF-15. NT-proBNP & CRP 7k 5L E EHatRaItE X M 54

AR LVEF LVEDD LVESD LVM LVMI P1E
GDF-15 —0.292 0.488 0.456 0.441 0.45 <0.001
CRP —0.365 0.79 0.693 0.754 0.721 <0.001
NT-proBNP —0.461 0.731 0.647 0.649 0.647 <0.001

3.4. M;& GDF-15, NT-proBNP & CRP /KEFMBE LREHERFEZ OEEWHMNE

F1fiE -+ GDF-15. NT-proBNP J CRP /K-FAE N i 28 &, ek Codoi G 0 IR F8 38 R A e v &
FVE NN AR B 20 ) 32 AR TAERFIEIN 2R, 255 SR 17 GDF-15 ZK-F BT 7k oo 75 0 R s SR 2
RAEFE O E B I N A (AUC) N 0.879, IfiliE NT-proBNP 7K-=F B Fiii et 0o J 75 4 PR f8 38 K
AL EEE AUC 4 0.971, [IL3E CRP KT B Tl ek 095 & R PRI £ i A 72 O 5 BRI AUC
N 0.959, =S TN ek L% B S RE PR B R AR S O S E A AUC N 0.974. =5 BEA TR e 0095
FEHE PRI B KA O B ET IR DI REAN A2 AUC {5 T GDF-15. NT-proBNP 2 CRP Sl Fiill 5d Lo &
0 PR R R T O B AR DI REA A1) AUC fE (P < 0.05). UL 1.
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Figure 1. The value of serum GDF-15, NT proBNP and CRP levels in predicting ventricular remodeling in patients with coronary
heart disease and diabetes
[l 1. Mm% GDF-15. NT-proBNP & CRP /KEFME /& HERREE L EEWHINE

4. +ig

ek O A — ol AR Dk S R R4 A g AR AN T 51 AR A L P ZE, T 3 B0 O LR L SR AU R 5006
FEE I A IO IUBESE ORI 0 S 3R A Y AR A I S SR8 BRI A T O 1) A
KalR 2, HEGuih 70%Lh L RORE R B & IO M, A2 T E00E R R S8 T 1 1 5 R [9]
TR ATIE G U YT EE . TR 350 G g2 SR M S SR A 2 A TR T S ML R 0
HAG T R A B OO BE SR 10] [11], DRI 1E O 28 EE AR 2 T O ML AN R SR AN 28 A — AN FL B RR
o FHA AN IRV IR VAL R R A IR R B O = A, H TR MR, ek A
TiE[12].

L AER B 5 X E bR EVIRNTE I, RIL GDF-15 1E—Ff i FF AT 40 = 26 [ WL A fdr vk
I, e 8 SN KRR R AL IR R RS P B SRR AR A AR BE , 500 LB 1) R AR R 5 DIAH 5R [13]
NT-proBNP & —FEAY M. FIR. (REVHEFSEDIRERIMZIER, O IESSENR PR S8 B bonf O ML 5
PR AE, JEHOR TR0 AN R E S H[14]. CRP U A B R 32 0 70— R R4S 7
RIEAEITRbR, AESE K HLURAES 8 /N N MG CRP IRFE S 28 &, 1~2 Rk 3 mlg, HnTid
AR BN BKORAEREA . BEEAT . BEHUE R I 4HM0R AN HIILE PYRE 9ORE S 2N A [\ 112 2 5 3 ik
FEREAG IR A S kR, HHKCF AR S RAEMGTERE £ IEADG, C RNEASE > 2.1 mg/l MA5<1
mo/L # L, RAECHUEEER R G 1 2.9 s, RAESILIER RGN E# 1 1.9 5, KE
A1 A SR LA A SE R M 5 2 1 4.1 45 [15] [16]. R _BIRIEHRAN, FEIm PR TAF b W i A L s &
0l LVEF. LVEDD. IVST. LVPWT PLA TS LVM. LVMI 1E APl O % B A 1 BUBHR AR [17].
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KR EE R ER, LVR HEE LG GDF-15. NT-proBNP & CRP /K F# &3 & T4 LVR 4H, =
R EAGITFE X (P <0.001), £ LVR HEH Z A 7% GDF-15. NT-proBNP /& CRP 7K1 F
o SR AT A I GDF-15. NT-proBNP K& CRP ikt matilid £ figfe 5l LVR, SO Y ReFES:
TR, SlEBEERBG . AuiEE2s] ROC 4k is: IfjE GDF-15. NT-proBNP. CRP ik
MU 5L OO A TR PRI B TS A R A28 R AN 0.879. 0.971. 0.959, M =& BA HUM A i 28~
[AR A 0.974 (P < 0.05), iX % BB S48 1M 7E GDF-15. NT-proBNP. CRP ik AE 2T et 0o & I JR
I5 H a0 2 EE A I AN o RIS N A 1ML 3% GDF-15. NT-proBNP A2 CRP /K F 5.0 B B Z AR R,
A FTAT Spearman S ZAH S AT 5 R oK & GDF-15. NT-proBNP A& CRP /K- 5.0 % H 445
¥ LVEDD. LVESD. LVM. LVMI 2IEMHXK R, 50EFEMIER LVEF 20MHKKER(P <0.001). H
O EHEMMA LVEDD, LVESD. LVM. LVMI K P E PO EEMA, LVEF KK TR0 EEM AP
<0.001), #t—2F WML GDF-15. NT-proBNP A2 CRP ik ] Sz Wt 76k UoJi 45 FF40 PRI F a0 =8 55 K S 1
BEIRAS, BRI O = EA A R B ISP dR . 22 ERTR, e o & 0 IR 5 I GDF-15.
NT-proBNP. CRP /KFRES &, HOEEMWEVIMIG, XMHUEA RA B HMANE. HA KT
FAEARZAL, WA AFE— B, FEAERUD, R ERUR i HAERKRELE S, @0
FIE A B — N, 5552 2N IME S TR 2 15200 o [F]I A5t 75 K Bl GDF-15. NT-proBNP.
CRP TEIL o A FHEHE PR B3 ) BARPE AL, 5 BAAD 75 BT RN 34T
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