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Changes of Hcy, BNP and VEGF-B levels in serum of STEMI patient
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Abstract: Objective To study the changes of Hcy,BNP and VEGF-B levels in serum of STEMI patients
and their predictive value for the risk of major adverse cardiovascular events (MACE). Methods Totally 120
STEMI patients from January 2019 to January 2020 were selected as the research objects,including 27 patients
with MACE (MACE group) and 93 patients without MACE (non MACE group). The differences of Hcy,
BNP and VEGF-B levels between the two groups were compared,and the predictive effect of combined detec-
tion of Hey,BNP and VEGF-B levels on MACE was analyzed. Results Hcy (r=22. 976, P<C0.001) and BNP
(t=14.876,P<0.001) in MACE group were significantly higher than those in non-MACE group,and VEGF-
B (+=139.157,P<C0. 001) were significantly lower than those in non-MACE group. The specificity of com-
bined detection of Hey, BNP and VEGF-B in predicting MACE was significantly higher than that of single de-
tection. According to ROC curve analysis, the area under the curve of combined detection of Hcy, BNP and
VEGF-B level in predicting MACE was significantly higher than that of single detection. The cut off values of
Hcy,BNP and VEGF-B for predicting MACE were 27. 55 pmol /L,22. 39 pg/L and 55. 29 pg/L.respectively.
Conclusion Hcy, BNP and VEGF-B are significantly correlated with the risk of MACE in STEMI, which
could be used as an important basis for clinical evaluation in the future.

Key words: miocardial infarction;  homocysteine;  brain natriuretic peptide;  vascular endothelial

growth factor B; segment elevationmyocardial infarction

O JUUREFE S I PR A8 0y DX 8 #)Co MEE 2 —, He e bl S 2 0 oy 300 UL 48 ) e i, 2% ke 4 36 A 19

g S POy o6 W e o= [ I = YN (| K= 8 s 0K o
A5 AR B, [ 2 R Hey .BNP fil VEGF-B 7E STEMI & 2 1fiL 75 K AR AR (4 43 A [T, [ PRk 36 B2 2 4% 5, 2022,43(5) : 607-610.



* 608 - EfriEF2E 202243 A% 43 %% 58 Int ] Lab Med,March 2022, Vol. 43,No. 5

R TR0 WL % 88 40 AR BE O L AT e —
KRR, AR G LR 25, 6 TR E TS B A 7
MR ., ST Bedam B0 AL (STEMD F 2R3
ST eyt HEm MR AR AT R EREFCL S
i HE R I PR VA 97 B R . H AT I R X T
STEMI F£Z R PCL #1797, W RO T R 451
RO AHRAEXT B W TS 43 B b A X STEMI &
H L PCI F ARG ARA — & O r B E ok EAR
KO L A (MACE) » 32 %2 3 B R #56™ 5 1Y 0 ) 52
B TR DL KA BRAESY BT LAAE I R IR L N i
Xof KB I DRI VR 27 AH DG 48 Bk 19 43 A1 . X MACE # 47
T, [ R B SRR (Hey) J2 L 45 e B A Ak 1) 52
PRaR Y, 0O IURE ZE 95 i 1 Jre 1) O HE R 1. il A Ik
(BNP) J& J & 0 DI RE A A 1) T 22 10038 2% 48 A 17 Y
Bz 4 A= K R F-BOVEGE-B) % F 145 19 9 Bz B fig B
AR E R VE T A e — o R b AR RO LT A2
I B IE 6. 72 MACE /Y B0 o B AT 5 284 (.
AWFFE F 23 58 Hey .BNP il VEGF-B 1£ STE-
MI 8 & ML H 5 K28 4 =X MACE & A= XU R
(R T 43 A Ay i PR IA I7 IR 9T S AR 2 U L B AR A

mF,

1 BREFE

11 — %Rl L2019 4 1 A & 2020 4F 1 A YA
1) STEMI &3 120 BI/E N BEFE X S, Hoh 55 51 4],
69 4R 52~74 &L (65.38+£5.19) % F
A R 8 B (BMD (24, 2042, 03) kg/m” 5 iij BE 0> ilL
FEFE B E 46 ], T BE ST BE i BE.O LEESE BB 3 41
5], A0 R v ) RE O JLARE B BB 2 33 50 T i Killip
Oygt T WEE 49 ). 1T 50 6. [0 s 21
BRI 3 A H W kA UEFE = 8, % B4 A RO
48 F A (MACE 41 835 27 i, R & A A RO 4
kB E MACE 41)93 i, P4 E — %okt
MERTHIT¥E X (P >>0.05), &40 Lk, W
K1, BARME: (D BEHT S STEMI 2 Wi in
WO A FAREBEE A PClLFRIBITHAE;
I HBELNEABER BN 24 h N, HEBR AR
(1) R IH M0 IURE P8 15 % 0 WU BB 58 3 5 (2) 25 46 4 4
SR (OB A B FH s (DIFE AR 2B (51
SPERMEHE . A EENEEMNERZR. L0

HZE B2 iRk

*1 FHBEN —RABER

- . AR (UNTIRRE RS 51 HEFE IR AL Killip 434
(ats.%) (r+s5.kg/cm®) (B /L) CHE/F /s m) CL/I0/10 .m0

MACE 41 27 65.1342.06 24.1142. 36 15/12 11/10/6 10/10/7

3k MACE 4 93 65.4542.09 24,2342, 45 38/55 35/31/27 39/40/14

t/X* 0.708 0.231 1.831 0.491 1.721

P 0. 480 0.818 0.176 0.783 0. 424

1.2 WARFE ABREEALG. LoREBH
Jif K M 4 mL,3 500 r/min &.0 )5, B IEW . R
T DK 7 92 W o 4 96 % £8. 35 19 Hey .BNP #il VEGFE-B
PEAT A B AT R R X ok A g B ICA A A R R
J RS UL B AT AT

1.3 R IR

1.3.1 M4 HEFM Hey, BNP 1 VEGF-B /K 1
B 5% MACE 41D &4k MACE 41 # 1 Hey.
BNP fil VEGF-B /K V347 A,

1.3.2 AFELIfEHRF Hey . BNP fl VEGE-B 7K F
s 4ralxt MACE 41 3 AN Killip 4090 5 1Y

Hey .BNP #il VEGF-B K #4732,

1.3.3 Hcy.BNP #1 VEGF-B /K F Bt & ¥ i %t
MACE FillZegesr ¥t R = B AR H /(L
PEE R BAE ) X 100% , 5 5 5 = H Bk
H/ (AR E - BEERE) X 100X, fFE5F=
CELPAPE B + BB D /BB 5 < 100 %6, BH A T3

DA = B FH M R/ CE P M B BB R ) X
100 %6 , B4 10000 1 = . 1 A &/ CECBA M BB 3+ 1]
FIPE R ) X 100% . A< BF 5 v B & A I SR A o B¢
B

1.3.4  Zik#& TERME (ROC Lot RH
ROC i gext i MACE B Hey .BNP fil VEGF-B 7K
V- AR BT B AT 3 HT .

1.4 Siifsaab B SR SPSS19. 0 it 2# 84k k47
Gt a0 A IES TR 2 -5 FoR,
K ¢ BB AT H . TR R DL BRI Ay R R
RLRH X KR AT LR L L P<<0. 05 N EF HA S
HES-3'8

2 % R

2.1 W4 HEF0 Hey BNP fil VEGF-B /K [ &
MACE 4114 Hey.BNP /K & % T 9F MACE 41,
VEGF-B /K & ik 39 MACE 41 (P <<0. 05), il
%2,



ErfhbhEFEF 202243 A% 4345% 58 Int] Lab Med,March 2022, Vol. 43,No. 5 + 609 -

x2 WHEHEH Hey BNP #1 VEGF-B

ffi st ROC £k 4347, Hey .BNP #il VEGF-B /K

K BB (£ ) AR X 70 MACE B9 (8 58 2 = T B 300 4G U
- Hey BNP VEGE-B Hcy .BNP #1 VEGF-B /KX F & 4 MACE ) & 1
ZH 7 n
(pmoL/L) (pg/L) (pg/I) W 18 4 5 A 27. 55 pmol./L, 22. 39 pg/L,55. 29
MACE 4 27 27.82+2.41 22.22+1.81  55.9941.47 pg/L, LR 5 K 1,
4k MACE 41 93 16.4241.7 16.4941.57 104.38+1.95 %3 AEINEEERE Hey BNP # VEGF-B
¢ 22.976 14.876 139. 157 KELLB (x L)
P <0. 001 <<0. 001 <<0. 001 Hey BNP VEGF-B
2115 n
(pmoL./L) (pg/L) (pg/L)
2.2 ARFEOIEERF Hey.BNP Ml VEGF-B /K 19 19 25.44%+1.63  19.9542.76  67.01£2.25
ORI IRE B B Hey.BNP f1 VEGF-B /K F L] 50  27.6941.69  22.5442.04  55.9441.47
Z R ES A S22 L (P<<0.05), @M i, I1E]] 21 3141269 24.9741.51  40.3242.79
3 AL Hoy BNP A5 SRR T, T30 F 11256 25.632 12,03
R 11,3 B FH ) VEGE-B AN e sHERKH T P <0001 <000 <000l
WU RN, E 3, LSDA] vs. T 12. 265 11.585 11. 298
2.3 Hcy.BNP 1 VEGF-B f& | % MACE ¥ Ul %% fg p <<0.001 <<0.001 <<0.001
437 Hey.BNP F1 VEGE-B 7K 5 Bt A A6 i X $51 90 LSDAW os. 11D 9.568 15. 265 10. 692
MACE R ELRES THIAN, ZR A5t vE X P <20. 001 <20. 001 <20. 001
(P<<0.05), W#* 4, LSDAH vs. T 11. 298 15. 267 9.992
2.4 Hcy.BNP fil VEGF-B kxill%F MACE fiill g4 P =0.001 =0.001 =0.001
x4 Hcy .BNP #1 VEGF-B # il 3¢ MACE il 31 88 9 #f
. . BN ERITE 118 BH 451 £ EENIERITE 18 B 451 £ T % R RS PRV T B 30
LWk
(n) (n) (n) (n) %) %) %) %) %)
Hey 21 48 45 6 55. 00 77.78 68.18 30.43 88. 24
BNP 25 52 41 2 55. 00 92. 59 62.12 32.47 95. 35
VEGF-B 22 44 49 5 59.17 81.48 69.01 33.33 90. 74
i oAUl 20 5 88 7 90. 00 74.07 81.48 80. 00 92.63
1.0 LR Eo Hey BNP #1 VEGF-B # U 3 35U MACE B &
(DHey
@BNP BT % SE AUC 95%CI P
0.8 (B)VEGF-B
@B &S VEGF-B 8.226  0.552 0.123~0.775 <<0. 001
0. 64 B AR 12.230  0.823 0.126~0. 996 <<0. 001
i
" 0. 44
‘ 3 3t it
ool U JUURE B8 2 1 A8 A i DL 160 S IR 3 Ik 2 H
VL K A-p S5 P ke it ke 2 1) 00 JOL IR B A 95, L 32 B SR
0.0 ' R M e R, LA 57 R VIE VR DL KO BRI B R

0.0 02 04 06 08 10
1-HRE

A1 Hey BNP #1 VEGF-B # Ul 3 % il MACE 89 ROC # £

x5 Hcy BNP #1 VEGF-B #& il 3¢ #iill MACE B &

12 Wiy ik SE AUC 95%CI P
Hey 11.251 0.775 0.520~0. 872 0.017
BNP 9.292 0.603 0.600~0. 746 <20. 001

SR . AR R 0O E PR R A AT R
WUBEZE 43 1 STEMI DL K dE ST B4 w5 AL 0 WU AE
i EE L STEMI S E . H. I KX STEMI £ 2
SR 28 B AR BB A A AR AT IR YT H R ARG A —
T L BB o R AR AR S M O LB A B E
% MACE., A WA W 5w IR 3 ik ok + 6 1k 2
1 AR O WU B8 (1 T 22 SR 1 A B 5 S IR 20 bk o



+ 610 - EfrhEF4F5 20224 3 A% 43%% 58 Int] Lab Med,March 2022, Vol. 43,No. 5

RERE L 2 b, & A2 MACE #4 XUBS: o 5 30 3% 48 T
B R AR LR A B 5 P B 2R SE L 78 O LR A
BERGE R R L 6 4~ A &4 MACE 89 KUK R
8.00% LA I, i JUE 25 48 & A o 98 9 XURS: 7 5. 50 %0 LA
b PR R A R B AR AR A R I R 5T
w6 MACE B9 0 i e = AH SC 38 b (0 3 52 18
SRR T MACE HA W1 XY, 0 U AE
O BE I S E AT R AR A A R B S, i DL i
XT £ 25 B AL T 2 48 bR Y 43 AT, X MACE & A 1 il
A Y,

M 7E AT 58 H . MACE 41 (% HeyBNP /K & 2%
& T4 MACE 4., VEGF-B /K F & 3% T4k MACE
41, Hey SENUATE S Z R o F2 T IE 6L, A 05T
N> Hey AT 38 1 i 420 Ak B 38 B Ry 7= A K H i A fl 3
Xt R IS P R TR L F — 25 51 & i AR R v )
FAERIANA AT R Be R B el IRk Wi R
SR ARIR R I A U 4 DA S BT Sk D) BE L Hey
S I 0 R R A 1) i A A, L Tk T A M R Y
VR AR R R TR R ek A8 A o AR R
WY KL B & E MACE KU B T i
HIW Hey KPR EEWTEE, BNP 2H 0%
O3 W FEAIUAAR 0 2 B A A S 28 BE 5K T & AR ol AR 1Y 1
#LF  BNP KV 280 3 1 T e, 70 U B R
B U BT AT Ik L RO 4 T R Y A
JE R B 0 ULRE BE 9 0 UL ZH 43 36 i BNP i 25 384 i
AW HE R, 38 X B B BNP KSE 1 2 A, XF
T E Y s L B0 WURE BE 1 TR A4S B
FRIPE 3 2 75 3 2110 7 O LA A6 B8 3 14 99U 49 #r o
I B AN BB KU 1 T B 1 BNP K OF 2
P E T ¥, VEGFE-B & I 45 4 J% A K T 1
B AR A I PN R A K R Y
WEAE L 2F— 20 %5 B A A P9 R AR R I AR
A B 5 RS 00 A7 52 W L 78 S iR B A0 E R L T
iy 240 e ) AR LA S R R S, A I B P
20 L 4505 T A S B b ok I A N B T RE 1Y
RV R L A8 X 568 R B K A S T UL 2R AT A
P TH e AR 20 ik 0 1L R BE T . AR AR AT L B
VEGF-B 7K T K&, /& & £ MACE (9 AU & 2 7
7 BT O S g %0 LA AE B Y VEGF-B 7k
FEARRTGE#5Hr & B, B E MACE B kBT
5 VEGF-B & fifi %,

T AE X 1R 512 W (280 R 43 B, 565 12 W i e
2 T LIRS I L 55 AN AR BIE 5 A A S A T
FEIG R XTF MACE (9 #00 HA 2 3 i) 2 X, 3 Ff
6 b 1) B0 B A U T 3 g AR A 4 SR g RN | I A

SRR B 4K LA K 5 W 2 I K ST R AT PR A X T R Y
Je HAT 3 0 WO AN (R . (R T AR A B
A A REAERFEABE T th #4750 00E

25 b TR ., Hey .BNP Hl VEGF-B %f #ijl] STEMI
B kA MACE RS A — & 1E H o ok T Ak A I R
TRIT RO VAN 1 3 BRI .

&% ik

(1] gk 9658 IMESE . 8. CHA2DS2-VASC iT 43 X ST
B B0 AR 6 B 3 T8 PCI R G & 4B B & i A 9
TR AT AR L. o BB R K 2 2 i, 2021, 50 (4)
356-361.

(2] #HM 2, 5O, 24 ST Bt & B0 I A8 45 0F 2 300
A R AN IR IG5 E A NS Y LR LT ], BE A AT Y A
2021,34(4) :388-393.

(3] ZRISHHE , JR I YR A=, VG J80 M XA [] 1 21 2 7K F 5 e &
P ST Brit v B0 WUAE S8 & F Fe 01 e AL 1. b B AL
AR ,2021,31(7) . 74-79.

(4] Z=FI5 0 M/RIGHE - nk R, 55, e R 2 ik o B He v
A HEAR P 5 A K E AR 2tk ST Bedh i AL WUAE BE
B PCT AR JC A i S S 0 1) 19 532 i iF 5 L) . o el 42
BHES%,2021,24(11):1359-1364.

(5] HBH. HHH. RRK, % CHAZDS2-VASe ¥4 % & 1
ST Bedfy i B0 WURE ZE 8 35 35 3 WU/R ) e An (B [T ). b
[ 75 B 443, 2021, 36 (3) : 251-257.

[6] #3C. XNk =, 2,55, A%l eI 5 Stk 2l Tk g i )
2N PR 8 D NS A 7 LR A B Ak ST Bedh i AL L
HSE B F LW WG 5% arEm g (1], i E 24 % 4
#,2021,41(5) :909-913.

(7] WEWeLr, fu 3 F, e, 240 AR IR YT ST Bedh
R0 VAR 28 8 B9 I R D 58 LT ], v [ I PR 25 3 24 2k i
2021,37(4):358-361.

[8] ACET H,GUZEL T,ASLAN B,et al. Predictive Value of
C-reactive protein to albumin ratio in ST-segment eleva-
tion myocardial infarction patients treated with primary
percutaneous coronary intervention[ J ]. Angiology, 2021,
72(3):244-251.

[9] NILISP,GUY W,OREN Z,et al. A risk score based on
simple angiographic characteristics to aid in choosing the
optimal revascularization strategy for patients with mul-
tivessel disease presenting with ST-elevation myocardial
infarction[ ] ]. Coron Artery Dis,2020,31(7) :597-605.

[10] AHMED F, ALAARAG, MAHMOUD A, et al. Impact
of smoking status on hospital outcome of patients with
st-segment elevation myocardial infarction either treated
by pharmaco-invasive strategy or primary percutaneous
coronary intervention[ J |. World J Cardiovasc Dis, 2020,
10(6) :347-356.

[11] PIUHOLA J,HOLMSTROM L T A, CF#% 614 50)



* 614 -

EfrhEF4F5 20224 3 A% 43%% 58 Int] Lab Med,March 2022, Vol. 43,No. 5

17R . 1L-23 /K28 1k .

AW FEA B AT 2l CRFEAR | HTIE %
RS, IF HARMF R HED 1L-17 . IL-17R \ IL-23 #J
REfEAEM BEAE MR, B 5 AR 7 & WA
AFEH O Z L I T — P R AR B =38 Z [ 5C &
KEARHE R R,

£ % Uk

(1] BT BRI T . L YR R s i v AH G 1 6 R 3R 43 A [T .
HE % %€ ,2018,19(3) : 100-103.

(2] XBMERT, THCES . LE YR 94 PR 5 5 W 8 B RELT . i B S
AR =R 447, 2018.,34(9) 1 974-976.

[3] M. 7K. o8 R IR & 2 28 VAT Bt 45 1 4 1
7R X TL-23 TL-17 B9 52ma [T 1. v 1 3 07 0 By 36 2 7
2016,31(10) :1171.

(4] BEERE SR S8 RE R T 7 00 T50 00 4 40 S0 48 SR s 1) AF
FEAEIRLT]. AR 2% 35,2016,25(6) :571-574.

[5] 7ZAK P,SOUCEK M. Correlation of tumor necrosis factor
alpha, interleukin 6 and interleukin 10 with blood pres-
sure,risk of preeclampsia and low birth weight in gesta-
tional diabetes[J]. Physiol Res,2019,68(3) :395-408.

(6] Al 2% 2 Bl IR 2 40 5. p [ 2 UM IR B A 48 19
(2017 4F RO [T 1. Al R A 45 75 2018, 10(1) 1 4-67.

L7] Shost|, sk BLE, £ 95, 5. 2 BUME IR A8 2 10 38 T R 2 Ak
e LT AR BE24,2017,57(16) :20-23.

(8] EmiRE, Ve H 1. WG 8, 45 i i B X 6 20 R A5 1 52
W WF 5 0k R [ 1. A I bl 4 R o kAL 2021, 34 (4) £ 129-
136.

(9] Bxya ., skE& X, 5. 2 BB IR I 18 7R 1F O 90 0k e
1. v A A 35 % 243, 2018,30(11) : 1361-1364.

[10] M=, 0, R38R , 45 2 BB DR 995 8 i T8 o B AR T 55
i Ji PN 23 I8 R AR DG ELT . v AR e I FE A K 2020, 28

(12):1157-1162.

C110 JH 7 B TR A5 48, 45, 1 18 TR 5.0 I8 9 0% 2R 19
FEHERELT]. A s i R 2% 35, 2018, 26(5) :417-423.

[12] SR&0E , £ SO Ml B, 55 S UR DI I PR s 8 & 2 i 1
TR (8 4 A0E 23 BT K HC 5 5 E B B AR M RF R [T . mh
BEPRR 24 35,2017, 25(4) : 320-324.

[13] CRAWFORD M P,SINHA S,RENAVIKAR P S,et al.
CD4 T cell-intrinsic role for the T helper 17 signature cy-
tokine IL-17: Effector resistance to immune suppression
[J]. Proc Natl Acad Sci USA, 2020, 117 (32): 19408~
19414.

[14] FENG X,JIANG S,LEUNG W T,et al. Bushen Huoxue
decoction promotes decidual stromal cell proliferation via
the PI3K/AKT pathway in unexplained recurrent sponta-
neous abortion [ J ]. Evid Based Complement Alternat
Med,2020,2020:1-11.

[15] ABDEL-MONEIM A, BAKERY H H, ALLAM G. The
potential pathogenic role of 1.-17/Th17 cells in both type
1 and type 2 diabetes mellitus[ J]. Biomed Pharmacother,
2018,101:287-292.

[16] 2R, Th17/Treg ¥k I 40 M I ¥ 5 4 U 30 8% PR 5 049 A0 ¢
PERFSE[D]. 5 & 35 & K%, 2019.

[17] CUN-JIN Z,CHENHUI W, MEILING J,et al. Actl is a
negative regulator in T and B cells via direct inhibition of
STAT3[J]. Nat Commun,2018,9(1) :2745.

(18] 2R Phmi, EH B, % ME AN E-23.ANE-17T 5
IR BV B B o e i R R B AN N T R Y A G
(I, v B 223, 2020, 22(1) : 67-70.

[19] Thlfe Ak 0de 208, 55, Bt PRSI & 28 & Wl i B
2 A B FE 5 TL-23/TL-17 Bl 9 56 Z [0 b [ g 38 A=
Z47,2018,34(5) :884-892.

(Wi fe B #1.2021-03-14 &1 H 1 .2021-11-20)

(L3255 610 1O
NIEMELA M, et al. Three-year outcomes related to coro-
nary stenting; a registry-based real-life population study
[J]. Scand Cardiovasc J,2020,54(3):162-168.

[12] LUKASZ P K, AGNIESZKA J S,KAROLINA P,et al.
Long-term clinical outcomes in patients with unstable an-
gina undergoing percutaneous coronary interventions in a
contemporary registry data from Poland[]J]. Coron Arter-
y Dis,2020,31(3):215-221.

[13] MENGXING C,DONGJIE L,FENG G,et al. Association
of lymphocyte-to-monocyte ratio with the long-term out-
come after hospital discharge in patients with ST-eleva-

tion myocardial infarction: a retrospective cohort study

[J]. Coron Artery Dis,2020,31(3) :248-254.

[14] ##s . X0 3, 5k /N Bk, %, 1% Omentin-1, Hey 7K 3F X 2
P AR FE (6 3 0 28 A R U i A B LT . i AR B
24,2020,60(31) :32-36.

(157 RFE, ZE M. 4. 7 PCT.D- %k X BNP ##
S0 WUREFE B3 PCLJE 0 ) fig X% WS /9 R A A (BT .
PP I IE O ML 4 PR 27 2 35 . 2020, 12(4) 1 455-459,463.

[16] 2 T3k, XU AR, § R4, 5. 200 DB 38 & # Mg
VEGF-B.OPN  #Aih F 1 45 4k 5 183 TG i A8 LT .
PO BE 24 ,2019,40(7) :707-710.

e B 31:2021-09-12 & [ H 1] .2021-12-22)



