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W OE B8 IR EAARA SR B 2 AL S s UAE SE (AMI) & 2 % B RS BRI AK (PCL) & 816 R 75 2 R 2 &
&R B F(MACE) #9% v, ik 2R 2019 F 4 A £ 2022 4 3 ABKFTARER HKTH AR EKIKE 4T PCLE
AMI %% 386 4], K A AMK T £ ko AR Ao st B F20 193 4], WL %% T .29 PCI B ) Fr 4648 A & A A) 44 Ik
SRR EL T PCI RG24 h A4t A TAASRA IR, AR F TUARAN ARG A X5 AE AHFTEYME, WEFMEE
FWNERIT R S A RIEAR F DRI FmIAE FRARRER R AU, MR mAEHFHIE 3 AR MACE R AL, 4%,
371 B B H T RATI  ILESLE 187 B 5T A& 20 184 4], B9 J6 MR B H el R EA K E A 88.77% (166/187) , & T 2+ BB 48 ¢4
80.98%(149/184) , 2 F H %t F E L (P<0.05), BFHE MELEERE 4 Bfe 12 A ACEH 53 LS EAKRRNA
BRR TR, £ MG RI AR TR KA EH KRG 4 AA= 12 B iFd N Kk B A A SRR | B A F b 28 A= bk
DA G B G KT T AT B R B H RS 48 ho1 AR R LB K -FAK T rt BB n B b skt 5 Fri @, bk £
Fr3 A it 3 E L (P<0.05) , VLR & 449 MACE & & &4 10. 70%(20/187) A& T 2 1B 2849 17.93% (33/184) , £ F-H %it 5
FXL(P<0.05), 4. PCILAPZI )0 EHARA SR T B2 E 323 AML B 56916 R 7 2L, 3B S b o B & K 2 fe, e AkiE
MACE % % %

XEH LS ZRBRIRAAR; EAABAMMK,; AEEI,; RF; T 2T RRES

Efficacy of Different Administration Timing of Recombinant Human Brain Natriuretic Peptide
on Acute Myocardial Infarction Patients After PCI and Its Effects on Major Adverse
Cardiovascular Events*

ZHAO Ling', LI Fengde’, SONG Junying’, WANG Qiong’, ZHANG Huijing’, MA Gaofeng',
SHANG Yanfei' (1. Dept. of Cardiology, the No. 4 People’ s Hospital of Hengshui, Hebei Hengshui
053000, China; 2. Dept. of Cardiology, Hengshui People’ s Hospital, Hebei Hengshui 053000,
China)

ABSTRACT OBJECTIVE: To probe into the clinical efficacy of different administration timing of recombinant
human brain natriuretic peptide on acute myocardial infarction ( AMI) patients after percutaneous coronary intervention
(PCI) and its effects on major adverse cardiovascular events ( MACE). METHODS: Totally 386 AMI patients
undergoing PCI admitted into the Hengshui People’ s Hospital and the No. 4 People’ s Hospital of Hengshui from Apr.
2019 to Mar. 2022 were selected to be divided into observation group and control group via random number table
method, via 193 cases in each group. The observation group given recombinant human brain natriuretic peptide at
emergency PCI, while the control group was given recombinant human brain natriuretic peptide at 24 h after PCI, the
usage, dosage and treatment courses of recombinant human brain natriuretic peptide were the same in both groups. The
clinical efficacy, cardiac function indicators, renal function indicators, serum cytokines and incidences of adverse drug
reactions of both groups were observed; the incidences of MACE of both groups at 3 months after hospital discharge
were observed. RESULTS: Totally 371 patients finished the research, including 187 cases in the observation group and
184 cases in the control group. After treatment, the total effective rate of the observation group was 88.77% ( 166/
187) , which was higher than that of the control group (80.98%, 149/184), with statistically significant difference
(P<0.05). After treatment, the left ventricular ejection fraction and left ventricular end-diastolic dimension were
larger, and the left ventricular end-systolic dimension was smaller in the observation group than those in the control
group at 4 weeks and 12 weeks after operation; the serum N-terminal B-type pronatriuretic peptide, homocysteine and
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ischemia modified albumin levels of the observation group were significantly lower than those of the control group at 4

weeks and 12 weeks after operation; the urea nitrogen and serum creatinine were lower, and the glomerular filtration

rate was higher in the observation group than those in the control group at 48 h and one week after operation, all above
differences were statistically significant ( P<0.05). The incidence of MACE of the observation group was 10. 70%
(20/187) , which was lower than that of the control group (17.93% , 33/184) , with statistically significant difference
(P<0.05). CONCLUSIONS: The application of recombinant human brain natriuretic peptide on AMI patients at PCI

can significantly improve the clinical efficacy, promote cardiac function and renal function, reduce the incidence of

long-term MACE.
KEYWORDS

Acute myocardial infarction; Percutaneous coronary intervention; Recombinant human brain

natriuretic peptide; Administration timing; Clinical efficacy; Major adverse cardiovascular events

2O S (acute myocardial infarction, AMI) IR E
SEAT BRI 3R R BOBE 3R A0 1 O ML R 2 — , 48 B et AR
Bk AR (PC) & BRTIAIT AMI 9 EZ 5%, {H)2,PCI AR
WA G B0 IUH T T 5 A Y 3 0 N R
(MACE) 8531 R AE M KBEAL T B H M3k 25, AL R TR, W
WABET , >6%0) AMI i 7E PCL ARG 2 4F N4 &R AR
R MACE! | R, i faf A PCL AR &R & MACE % &
R UG IR TR LA B2 oG i A, FE I ) 4 ik
KB SR Z ), RE AR AHE DR | 3 58 O LT B B S RE T
Pk A AR AMI WS, 080030 MACE & A4 K&
Uk, AR SR E A0 A B A4 IR T AML B PCL BIF AR
WIRYT . (HUZ, 6T PCL AR v 3 20N M ) 0 Bk g FH 24
P HLAE G R 52 B AT A e — 4. B, I R 276 PCL R
JEFEURE T 20 R A AR, (A 2% 35 IR 7 PCT R 220 1
AR TT REXT T B 1R 25 R ARBFSE 4 3 T
PCI BPZIAIA J5 R FH 2 20 A R 6 BRIE T7 AMI B85, LR3I
ITRC YT 3 A A B MACE & AR5 IR I,

1 &ERS5FE
1.1 HEREE

Ve 2019 4 4 A Z 2022 4 3 AR AN RERE MK
S50 R I B0 L N BHIBOA B2 94T PCT ARIAIT I AMI A
386 B, AN ABRHE: (1) 280 A B0 L AR A B2 N
AMI; (2) ZARIRITE 12 h LU, BAF & PCLIRYTHRIE; (3) A
Bt BT A2 S2 A S RIE VR YT 5 (4) B MK B 4B s R 2 145,
HEBRARAME: (1) BEEA PCLIAYT S (2) I 3 MH WA RFR
5 (3) A HFIRAE O R 5 T MO LR R e 0 P B
REAEBF (4) PEA Bk MR ™ T G 92 T e 6 B A ™ 3
e ReH

AT A BESR 1 2B A e HE BB ML - R 43 Sl W28 4l A % HRE
21, R 193 ), WERZH R B M 91 A, Lotk 102 1) 5 A i
47~71 %, -3 (54.87+10.78) %, X B4 B &, B
95 il , Lt 98 Bl s 4E Iy 44 ~ 74 B 1 (56.12+9.29) 8, A
15 19l(3. 87% ) FR 3 A FE AW 5T, o WA 24 6 9], %) B 20
9B, SRR AR BFE G, PR E —MROR A T R IR 1
AT FT LA T AR WU N RS g s 240 B2 B3 45 (45 . AF/SC-
08/05. 01) Ak i A B I B 5 A A8 B2 01 &5 (4 5 AF/SC-
08/02. 02) A AL IERIE , B E A ANLZFBEFAERETS,
1.2 Ak

P4 PCI FAR[TGE Y95 LA E] PEAK 100 mg/d BEA 4
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Tab 1 Comparison of general information between two groups

BiH WA (n=187) XIRA (n=184)
TR (B Ak /Bl 90/97 93/91
W/ (345, %) 55.13£9.76 56. 849,47
FILE/ 51 107 113
HERAR/ T4 66
iR/ Bl 95 90
WA/ il 85 78
DIREAE( 19/ T/ 4R) /B 76/82/29 80/79/25
HEH/ (xs,9/L) 36.58+14.29 38.15£13.72
KREABEI/ (xs,h) 6.21£1.87 5.96+2. 04

A% % 75 mg/d YL/ IAIT , AR i kAR I 2 S
6 000~ 8 000 U A5 R HE A 500~625 U/h HLEERYT,
FE0 1 R OIRBTHE AT 20 mg 5 Mg , Bk ST H 22K
TSR 5~10 mg 1 H 1 REROFIRER IIRIT .

SRR R EATE PCI ARG 24 h JF Uk 8 FH 78 5 P 2 4 A i Al
FRBE(FIAS 0.5 mg/500 U) , BERIEL T 1.5 ne/kg BT =,
42 L) 0.075 pg/ (kg-min) HIKRFERA 72 h, WERAHBH T
Z02 PCI BDZIFFAA 1 A4 FE A AR AR CRLRG R 1) , &
FIELAT 1.5 nekg B M &, 462 L 0. 075 pg/ (kg min)
Tk RS A 72 h, W E AT PCTIRIT
1.3 MR

(1) D INRERSHR . 403 TF PCARRT ARG 4 A EARSE 12
SR TR0 22385 W 75 12 W S0 o 72 0 2 D RB AR R P8 b, 0 3%
2o S EHMA B LVER) 220 &F kR W IN 12 (LVEDD) Al ZE
OENE AR N AR (LVESD ) o 45 {91 58 2 4 J00 415 A 32 22 0
3, S ALE R, (2) AWIEF .45 F PCl ARG AR
Ja 4 ARG 12 RBUEHETE B R KL 5 mL, KR .05
B TEFEAGE , SR O S e D 52 175 N 2R 3 B AR 4 R
( NT-proBNP ) | [i] £ 2 Jjit 2 B2 ( Hey ) A1k I 48 1 11 & F
(IMA) , Hf0 FR B REIFE AR S2 00 3 W, LIE I EM AL R,
(3) B IhREFE b . 43 140 57 0 4 B 2 IR 30 ko S ek peT R
Wi ARJE 48 h ARG 1 A KARSE 4 JARFRE A (BUN) | i WLEF
(SCr) FI'E /NERUE T F (eGFR ) . 4 9] £ 3 AR 04K A i S
3 LIFIHAAZESR,, (4) MACE: HiB 3 A A BV 2 17 &
A IRPESETS PR O UAEBE 5K 0 80 T k0 1 I S
0 i A RO 10 A 0 A2 T A O R R EE A,
1.4 FTREERRAE

S5 M SCHRI I RIT O b TR G 4 J5 48 i
5 AR DR U L P AT 385155 AR A T 1 PRI 38 VEA , 40 R Ak A

I BEBE GO S50 2023 4E5R 23 55 9 )



SORIJGR, W AR FE AR T 2%, AT IE 5 A 1%, o0 FEL ] ST B
BIEH T I BB E I, S S AL I AR R A 77 i I 8 i
¥ LR ST BUKE EH T BART-ali B8 A 840 I RAE
TR IC I 2 B A AR 4 0 L R ST BEWR B 1IR3, T 28 7%
s fEE IO, WACRIARGE N BA L,
L5 SitEHE

i H SPSS 22. 0 e T AT B R AL 3T i M TE 25 43 A 1Y
FHETERER A x2s 2o, LR ELECR A ¢ K38, N AR IE 43
A= OB LB &, SR F wilcoxon Bk AR 36 5 7144 8%
B (%) Frm , AR HLECR X K3 P<0.05 N EFAH S
TR
2 #R
2.1 I&ERFTH

BIT R, M A B H G K A AR R 88.77%
(166/187) , 7 T X HRZH 1) 80. 98% ( 149/184) , 2% %A B2
B (X*=4.389,P=0.036) , WK 2,

x2 MABRZFEFKTIHLLR]6( %) ]

Tab 2 Comparison of clinical efficacy between
two groups [ cases ( %) ]

] Bk H3% g B
WEH (n=187)  T8(41.71) 88(47.06) 20(11.23)  166(88.77)
MIAL(n=184)  70(38.04) 79(42.93) 35(19.02)  149(80.98)

2.2 LIBREFSER
P PCTARRT O I REAH A8 A L, 22 R 43T
5 Y (P>0.05) . YAIT)E , FidLE 1 LVEF 1 LVEDD R.3%
FHiE , LVESD i 25 B AIG; M2 41 L35 %9 LVEF Ml LVEDD & T
XTHRZH  LVESD (IR TXf B4, 22 34 A geit2= i X (P<0.05) ,
W% 3,
R3 WAREBITHIEOINEEISIRIEE (x25)

Tab 3 Comparison of cardiac function indicators between
two groups before and after treatment (x=+s)

45 fi ] LVEF/% LVEDD/mm LVESD/mm

WL (n=187) IRIFHT 36.8125.25 38, 14£5.73 57.29+8. 16
AR 4R 48.16£7. 18" 45.36:6.24""  46.63:6.72"*
AR 128 53.278.36"  48.83:7.15"%  43.49:6.18""

YR (n=184) TRITHT 35.336.07 38.69+5.52 58.64+7.78
YNGR 43.1986.52%  41.755.92%  51.28+7.23%
AlE 12/ 48.76£7.56 %  44.74£6.31%  46.15+6.09"

T SBITHI AR, * P<0.05; 53T R4 AR, "P<0. 05,
Note:us. before treatment, *P<0.05; us. the control group, >P<0. 05.
2.3 HpETF
KRBT, PIZL R NT-proBNP  Hey Fll IMA 7K Fbiss, 25 544
TGI2FRE L (P>0.05) . (Y7, AL B NT-proBNP | Hey

FIIMA 7K P2 2 25 BE AR 5 o0 B e g, MR e &
NT-proBNP Hey il IMA 7K F-FEARSE B 4, 22 S 49 47 G ih 2 38
X (P<0.05), W% 4,
F 4 WHEBEHRTAIEHMETFIEREE (xxs)
Tab 4 Comparison of cytokine indicators between two
groups before and after treatment (x=s)

40 MH] NT-proBNP/(pg/mL)  Hey/(wmol/L)  IMA/(U/mL)

W (n=187) YT 3795. 83£677. 36 64. 18+5.59 71.36+6.27
AF4E  2374.16:469.42""  52.26:4. 73" 51232484
AR 12 1936.25:232.68%  48.27+4.18"  43.84:4.27""

MM (n=184) AT 3 867.27+629. 16 63.87+5.71 70.596. 15
AJR4R  2716.88:481.57%  57.75:5.07%  59.76x4.97*
AR 2261.36£241.25%  51.52+4.29%  50.88+4.32"

Y SIITRTILER, * P<0.05; 54 B4 L8, "P<0. 05,
Note;s. before treatment, * P<0.05; vs. the control group, "P<0.05.
2.4 BIMREER
ARHT, PIZL R F IR e b i, 22 ¥ g i =
X (P>0.05) ; RJ5 48 h 1 FF 4 J& , Wi & BUN SCr /K
BT W E TR, eGFR W EFEAL, ZRIA G I E L (P<
0.05) ; LA B F RIS 48 h. 1 A HY BUN FI SCr 7K F B Z 1
TXFHRA, eGFR 5 TXHBL (P<0.05) ; LB E R G
4 J& BUN SCr 1 eGFR [bAL, 22 R TG4 XL (P>0.05) ,
W5,
Fx5 WHEBERITAIESINEEERILE (xs)
Tab 5 Comparison of renal function indicators between
the two groups before and after treatment (x=s)

15 Wi BUN/ SCr/ e:GFR/ i
(mmol/L) (wmol/L) [ml/(min+1.73 m%) ]

WEL (n=187) NI} 5.58+1.02  67.54+10.47 81.7549.24
RE48h 0.23:1.36"" 89.63£15.48*"  66.81+8.07*"
AETE 7.73:1.287Y 7267612317 70.47:8.36 "
AR4E  6.27:116"  70.46:12.72" 77.26£9.15

XHIRAL(n=184) A 5.61:1.14  66.29¢11.25 82.1418.85
AJF48h  11.54:1.48"  103.21£18.16 58.477.26
AR 0126135 88.64:14.73" 62.59+7.84
AR4F 6.75:1.20"  74.59+13.28" 74.68+8.23 *

VL SIITRTILER, * P<0.05; 54 IR L8, "P<0. 05,

Note;s. before treatment, * P<0.05; vs. the control group, "P<0.05.
2.5 [#iF MACE X4 %

BeAMIEREDT 3 A WERL B F O IRMESE TS B A0 L

TR RS0 T &0 ) 3508 | SR N IR 04 1 487 i i
FEEMEERMLT X BA, 2 F IR X (P>0.05) ;
WERL B 1 MACE & AE30 10.70% (20/187) IR T-%1 B 20
B 17.93% (33/184) , 2 R H S it ¥ E L (X’ =3.978, P =
0.045) ,lL& 6,

R6 FHEE MACE REZRLLR[H( %) ]

Tab 6 Comparison of incidences of MACE between two groups [ cases ( %) ]

3 MACE % 4:H50

2 DR RO FRRLEE EVWib SR LA L iz At

WA (n=187) 1(0.53) 4(2.14) 5(2.67) 5(2.67) 2(1.07) 3(1.60) 20(10.70)
YHIBZ (n=184) 2(1.09) 8(4.35) 7(3.80) 9(4.89) 2(1.09) 5(2.72) 33(17.93)

3 g I 5 25 - T ) 22 40 R 38 JEp 2 R eV, o 2 W ik i 1

FZ A B IO E 2N DNA $OR G -5 A I
i I B A AR R AL A 259, R 2 EAE T R el
PRI SR T AR A — £ 2 A I R AR P 410 o 2R -
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%5, HAT, WG IRZAE PCLAR JG FF 1R i Ik e 5 3 41 A N A4k K
WARABEET T PCI ARG IFUA T L 1.5 pg/kg 14 6 fif Hat K 0
S AMRFENIK, ]S T LL 0. 075 e/ (kg - min) 4E35 kR
11 72~ 120 h ¥RY7 2tk ST Bt m B0 UBEBE L0 T i o
VE LA F PCL ARG FFIAR T LA 1.5 we/kg 19 5740 62 i ik i 5
FEHAKFIEILL 3 min, HJ5FLL0.075 pg/ (kg - min) 4EFF
FRIKRTE 72 hB)T A ERTREE ORISR . AR SR
7, PCT AR RTIF LG (8 FH 3 40 i 1) 4 O P A 40 it 438 0 2
4 , [ Byl ok s A PCT 3 52 570 S50 FR 3 0 B T RE MR R R
BE O T A RS T 1 ) Sk AR O L BT R
PCI AT 4h e A 35 40\ i A ik, &5 5% S | 1% 07 vk e ik
e O R AE R . T AR R B AR PCT B2 S AR
S5 {8 2 2H AR Ak BT AMI HR 35 1 A v 22 5 0 I R AR
i, FETF U, AL PCI RS 24 h FF4G 6 FH 5 2006 R 4
KAt B 58 IR S012 PCT B2 fok P 2 200 A A 1 Rk
AMI 3 B RIT B0 MACE & A SR A 520 | 45 50 R | LR
21 HEE I A R B3 T B4 MACE K2 R B BT
Yo R, 61 PCT R Za{eff JFH 2 4N W ) AR AMIT 2 3R 35
R,

I RIZEIN Ry, O IIRE B D REFE b5 AT A AT AMI B 2%
PCI ARJF I AAE , Rl A& B ok e 85 O UIsE S5 B U gE
FEbR, XA PCI ARG I & fE A B X" R UERE 2E B 5T
SRR, M E AR IR T R AMI &R ¥ PCL R R
1 i LVEF 34711 3. 34% (MD=3. 34,95%CI=0. 39~ 6.29) , RJ&F
4 JE¥EIN 6.22% (MD=6.22,95%CI= 4. 15~8.28) , R J5 12 J&
H49 7. 34% (MD =7.34,95%CI= 4. 52~ 10. 16) , RJ5 24 Ji14
fIN'5.32% (MD=5.32,95%CI=3.05~7.59) "3 | AHF57 45 5
R B ERE ARG 4 R 12 JE Y LVEF f1 LVEDD &2 %5
TXFRRA, LVESD ik T XJ BRZH ; R J5 48 h.1 J& ) BUN FI SCr
KO- B EART A IEL, eGFR 38 5 T4 R4, 5B PCT B 20
FHE LA 40 CE 8 535 s O Th BRI TR FE AR, SR
Bk A A, 1 SR 43 R AR 3 S B , 2 7E 1 1 R 7
J5 24~72 h WERA,5~7 d J5 B ik =g, 7~ 10 d J5 B 26e
GRIRE IR I RAF gE  , T 4L ) 6K B 6% 1 3
AMI B B8 PCLARJS (9B DB, v /b v 5 570 B s kAR 1)
AL 4 4 55 BT A 2 ~ 15 miin, B K 24 350 18] 24
30 min, AEFE LN 18 min'™, I, 292 PCI B2 F &
ZH IR 4 R T LA TR 80 B3 T 5 R B R AE R H G, bR
WA AR B B IR AT PCLIAIT I H T RAT 12 h
YT EH ARG IE 0. 005 we/(kg-min) FREEFHIKRE A, &
PCI /5 12 h, g W & B ARG 52 7 B Y & AR 38, R, AR5
SRR S B3 PCLARJS 4 AN 12 J& 9 NT-proBNP |
Hey F1 IMA K F394% T % BB 2H . NT-proBNP &34 AMI 3%
A B KT (9 48 65, NT-proBNP 7K V- &5, 4278 0 30
fiEtk 22" Hey JEif & e IR 3h Jik o B AL Bl A F 22 TN 3%
FFREER IR, MTE Hey K550 8 # PCL R J5 MACE
SR P S U VR AE S R AR IMA 2 I 455 05 114 UK
PEFE R, TEI2 W AMI FITI PCI A JS & 4E MACE 75 Ifj LA &
T RANE, IMA KT &, 38R & A2 O IUASE S PCT AR S5
MACE X B A BF 9245 4875, A T PCI AR5
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FHEE LR BRI, PCL BRI 220 feff FH o A M ) 0 Ok T s e . 35
FAAIE NT-proBNP  Hey F1 IMA 7K, AT i 25 45 5 I IR 7 R4
18/ MACE % 4 XU

25 LTI, PCI B 20 5 £ 3 2B A 61 IR AE e AMI

BHOIIREFIE DIRESE bR, B NT-proBNP  Hey Fl IMA /K-,

2 e I A7 RS BEAIE 11 MACE & 4 %6 07 181 W S A F PCT A

RS, Bl T AR ITENAREA G D H k= 2 e X I

7%, [E) i PCI BIZ KR S5 25 250 ) A e TS — , Rt 7532

PEAT R B ORAEAS Byl R BE AL SRS, EARLYE PCT R T A

CUEE DN RTINS X
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