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failure, CHF) ST MLIE R MEF T[4 C )W (high-sensitivity C reactive protein, hs-CRP) . 4/ -6 (interleukin-6, 1L-6) .
JHEERAE F-o (tumor necrosis factor-o, TNF-o) JHLLINRESFFEARIFZN . gk $EHL 2022 45 2 A % 2024 4 2 A2 () BERE
L NRHBGE Y 160 B 20 HER 2 D AR/ HONTI~INZE ) CHD 5 3F CHF Hd, RAMHLE FF /0 M IR A4, 4% 80
Bl XTRREHZS T LU I RIAYT . SR L St Vb e L ph A VD I G LU IBZRIAYT . 2 4T R 3 AN A, IRV AR 6 AN A, LA 2 Al
PRIT BRI S VE A T D I RETR RS 2257 . B3R WERHIRYT BABCRN 90.00%, & T X IRLR 75.00% (P<0.05), 1RY7 3 M)
Ja KB E 6 S HEE, WM ACESINAE . OHEM BB A TR, A OB AR NREX A 8% (P<0.05); WAL TNF-
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Effects of Sacubitril/Valsartan Combined with Bisoprolol on Cardiac
Function, Serum Inflammatory Factors, and Clinical Efficacy in Patients
with Coronary Heart Disease Complicated by Chronic Heart Failure
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to Hangzhou Medical College, Jinhua 322010, China)

[Abstract] Objective To explore the effects of sacubitril/valsartan combined with bisoprolol on serum inflammatory factors [high-
sensitivity C-reactive protein (hs-CRP), interleukin-6 (IL-6), and tumor necrosis factor-o (TNF-a)] and cardiac function in patients with
coronary heart disease (CHD) complicated by chronic heart failure (CHF). Methods A total of 160 patients with CHD and CHF,
classified as New York Heart Association functional class II - III, admitted to the Department of Cardiology of Shulan (Quzhou)
Hospital from February 2022 to February 2024 were selected. They were divided into two groups using a random number table method,
with 80 patients in each group. The control group was administered bisoprolol, while the intervention group received sacubitril/valsartan
combined with bisoprolol. The treatment course lasted 3 months in both groups, with follow-up conducted up to 6 months. The
differences in clinical efficacy, serum inflammatory factors, and cardiac function indices were compared between the two groups.
Results The total effective rate of the intervention group was 90.00%, which was higher than the 75.00% in the control group (P <
0.05). At 3 months post-treatment and at the 6-month follow-up, the left ventricular ejection fraction and cardiac output in the
intervention group were significantly higher than those in the control group, while the left ventricular end-systolic diameter was shorter
(P < 0.05). The levels of TNF-a, IL-6, hs-CRP, N-terminal pro-B-type natriuretic peptide, plasma viscosity, whole blood viscosity, and
hematocrit in the intervention group were also significantly lower than those in the control group (P < 0.05). Conclusion Sacubitril/
valsartan combined with bisoprolol in the treatment of CHD complicated by CHF can not only markedly improve clinical efficacy, but

also effectively reduce serum inflammatory factor levels and enhance cardiac function.
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L.009% (coronary heart disease, CHD) J&18 1
> 71 %E %) (chronic heart failure, CHF) F % UL
K, T4 AR A IR T 2 T CHF JR 35 (1 il
Je s ABATY A AR S — 0 A3 S T I O D RE RS AL
REAEBERIFBE 2, VPR ih Ayl E R A
BARK R GG . BB 2R - 5 B 5K R T A R 4
(renin-angiotensin-aldosterone system, RAAS) f¢)id
JEBOE , KA R BER], HAR e O & A
U DI RE 5 TR 80 A T-A% G 1078 55 5K 3R A 4o il
PO R0 A Bk R IZ RS BRI R
JRJe CHE {7 A 25 2 —, e A8 il 52 et
St BTG, MCE O ILEB .Y, #Hig Lk,
U I EL AR VD30 5 L R IR IR I AT 3 oAb
PrEALE], B4 T3 CHD A3 CHF M9#h 2P
3 U TS O UL 5 9 A B 2D ARATR S 0 0ot
SR INGE RV S Dy Re e bn AR A, T IZEK
HI7%N CHD &3 CHF 34 SAEHLHI R 520

1 M&57H%
1.1 RIS

T R0 S, FEAS S B LS AR A S Al S A 5K
DI AR AAEAE ] TN e bR . MR RRAERFSY,
AR MEZ (6) H 10 mmHg (1 mmHg ~ 0.133 322
kPa), ZHMEIZ(H (4) K 5mmHg, HEARX N N=
20%(Z,, + Z)IA7 . B ERTHKE @ = 0.05, f=0.2;
Z,, T Zy IR EIEZS o0 A e A g, WU 56 Z,, =
1.96, MUK B ALAE 1-8=0.80, XfI Z,=0.84. 1t
ANHE SRR, N=2 x 1075 x (1.96 + 0.84)* =
200/25 x 2.87 = 8 x 7.84 = 62.72, A ELMPA 63

83 . EE:E%IJ/@J (%) %ﬁ@/_‘i;
-] % (¥ £35)
WM 80 42 (52.50) 38 (47.50) 66.86 + 6.38
WAL 80 44 (55.00) 36 (45.00) 66.51 £ 6.57
2t 0.134 0.682
P 0.974 0.415

NYHA: Z1Z0 2>

XF HRLAAE B BRI T EEAN L, & R LR
IRA B FH 28 (TL98) ABRAF, E2fFE
H20205006, #ik&: 2.5 mg], #EIHFIE N 2.5 mgd ",
MR 52 P AT 19 % 10 mg-d!, K 1), Rk
12 Jil,

B, 2 AT 126 6], %K 20% B R, ARBED
B 80%, MIEJF EFEA R N =126/0.8 = 157.5,
W] HURE A RFEA R E S 160 4], 3R HL 2022
AF 2 1 F 2024 4E 2 ATEM 2 (M) BEBEC I
WERHEZSZIRIT AL 290 WE P32 (New York Heart
Association, NYHA) /0> JJfg 73 2 A 11 ~ L 1Y
CHD 4 3f CHF ¥ 160 il . W AbsifE:. O &
(R LD SIS W RNA T3S R 2018) g 2
WibRifE, FEZE kit SR BG4S 15 52 5l e ik
WIS N O s QAFEIRIEH 48 ~ 78 &5 B
NYHA 43 %10 ~ M4 ; @ 7 0% $F 1l 43 50 (left
ventricular ejection fraction, LVEF) < 50%; &
A BE KW AP e MR A 5 i 5 H
1), HEFEAGRE . HEBRbrE . Oh KA
Y B CHF; Q&I HIFETIfEA4; @
W45 i (systolic blood pressure, SBP) < 90 mmHg
oy, & 5K £ (diastolic blood pressure, DBP) < 60
mmHg, HXTAMFG T Wit sz 25, @z
MU Bia T SR AR D2 it fls o B BR bR f
FEPIRIR L U RAR M I TS 78 W 5 T 8
Al . R FHBEALECT- 2R354 B8 35 43 k) B2 5 00
L, B 80 )5 2 H—MEBERL AT e (P>
0.05), VL3R 1. AR I RALPFC T Rl
TG A (KY202110089)
1.2 Aik

ABEJE, 2 Az . P e . FlRSEZ
YRAIT, TR, AEATIARGE NI (R L i
Do) | HERE R AR A R LR R 3 iy
BRI

HEEH g m®  fRiE/E  NYHADINEES /B (%)

(x =) (x£5) eSS 14k
23.64+2.11 8.10+1.53 26 (32.50) 54 (67.50)
2391 +2.01 7.69+1.79 24 (30.00) 56 (70.00)

0.397 0.931 0.528
0.714 0.152 0.772

WA AT VP R L h A b 30 g R (Ae it Al
ABRAT], E 25T 120190002, FLAE: 100 mg)
A RIS IRIAYT U0 B 4B v 30 IR 7K 3% il
LGN BRI 50 mg, FFK 2 Ik, AR 52 4
RN, HREKABL 200 mg, FX 2K, HE

TEJTE,
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RGN T 2 5 R AR A HI24 )5 12 550 5 00
HRZAR A

2HYFREYI N 3, IRV 6 A .
1.3 MEZfEHR
L3.1 IPRIFR WA I PRAZ YT 48 r 0 S 7 RO
bRdE?, JRYY 3 AN H G, AR AR DG RAE R TC
U H NYHA 7t ok, Wz SOpeh e ik
JYOLRL; BRI I 2lea HNYHA 20 90T F 1
B, RITARG BFHEIR T E S H NYHA 732
TR =29, MIRIT R BARRE= (RG]
B+ AROREHIED TR < 100%.
1.3.2 LUIRESR S TIRITHT . 3697 3 A A Kb
Uiz 6 AN, R A2 (RG]
By RGN AR A, &5 . SIEMENS-
ACUSON Sequoia) #ill LVEF 175028 Wi K N2
(left ventricular end-systolic diameter, LVESD) . [f]
I, 22 AR S 23 L (SR Arrow
International 22 7], #I%5: HemoSonicTM100) 5l
FiE b HENM R (cardiac output, CO), TTHEAZ.
CO = [ E Bk i< E S kA + 70%.
1.3.3 1fiLiE 2 M K S N A B BRI IR (N-
terminal pro-B-type natriuretic peptide, NT-proBNP)
KV FIRITRT. R 3 A MBI E 6 A
W, 3R 2 4 E S BRIk I 4 mL. DAPAR
15cm, 3500 r-min”, #.0> 15 min, 43E I 5 (K
TR ORAERFIN o SR T 22355 55 Bt ok I G AR AS v A
C W& H  (high-sensitivity C reactive protein, hs-
CRP) JKF-; SR FHEHER Sl MR R 4G 1 20 L 22 -6
(interleukin-6, IL-6) . i Ji ¥R 5L A §- o (tumor

ZH 31 n BEU/E (%) BB (%)
pUiE=24) 80 50 (62.50) 22 (27.50)
X HEZH 80 36 (45.00) 24 (30.00)
XZ
p

2.2 DINEEIEHR

A a5 208 Won, LVEF, LVESD K&
CO TE4H 0] . BB K2 41 (8] 5 e fa) (4 38 BAE
SWEGITEE L (P<0.05), 2 HIEBIT 34
A KBEVi % 6 4~ A B, LVEF fil CO &)1 i It
5, LVESD BYRITHIZE M (P <0.05); WAL
16 A 0 e R L TR 4 (P < 0.05),
3.

necrosis factor-o., TNF-0) 5 NT-proBNP 7K,
1.3.4 M sh S =M 4a b JRI7HT. 1697 3
H G KBV E 6 S HBE, Rl 2 418 HE 511
JRFER KN 5 mL. B0 B S S, R R Y
iU 1118774 o 1 =) -3 V) WA o = N S
I £ 144 0 b 75 46 M R o
1.4 FARLESR

AHi 5T B e fA] FEELATONIRYTY 3 A TR L Yihe
f&br (LVEF, LVESD. CO) #ILLifyasfb., k%
LG 697 3 N HENIRIKSARCE; M2
6 4~ A i figds bR (LVEF, LVESD. CO); A
97 3 HJa MBI 2 6 4~ H B IiL7E NT-proBNP
RAPEHT (IL-6. TNF-a, hs-CRP) . IfiL¥i3hJ1%7 4%
bro (MAEFERE . 2MFE) Mg dEts (L1400
A7) o
1.5 GitEH*E

AW A E g 3 e #4138 3 SPSS 25.0 # i 58
o FFAIES AT ORI + brdfi2z (v +
s) BRAFoR, WREFRE. 1% RN SR H
MSIAEA ¢ K555 OThEeTEPR . MG RMERF . NT-
proBNP K IfiLji sl J12#4atnJm TEHE M E TR, HEH
5 7 25 4 B B R E AT R AR T AL, B L
Bonferroni 7% #1725 W0 He g o THECE R DA
(%) For, HRIEERH 2B, LI P<0.05 %
SHAGIEE L

2 R
2.1 eRFFR

W2 H EH SR N 90.00%, T R4 Y
75.00% (P<0.05), W2,

2Bl (%) BAEZG (%)

8 (10.00) 72 (90.00)

20 (25.00) 60 (75.00)
4.587
0.023

2.3 MiFX M EF K NT-proBNP 7KF

HE W20 B, I hs-CRP, TNF-
o. IL-6 & NT-proBNP 7K-V-7E4H [H] . B [a] Kz 41 [] 5
BFEIA 2 BEAEH B 2Z R A ZRITFE L (P <
0.05). 2 HTEIRIT 3 DA LBEVIZE 6 A, 1
7 hs-CRP. TNF-a. IL-6 5 NT-proBNP /K- F-#JK T
RITHT (P<0.05), HWEEHLFEhRIGME T XT B4l
(P<0.05), WL#% 4.
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2.4 M HZIM ik FIEHR
HALMAE DT 220 s, MURRGRE . IR
KAT M LC A A ALTR] e I) K 4 ] 5 e 1) A4 52 ELAR

IT 3 NHEKBEVIZE 6 AR, MR . 2 igh
B K 21 40 MY L 25 R YT T 3 2 (P < 0.05),
WL 137 35 727 LA 28 A B ol 56 A 34 1

HEMZESHAES R (P<0.05). 247FH ERTHEA (P<0.05), WHES.
LVEF/% LVESD/mm CO/L min™'
a3 n -t WEiHE ot Wi E it B E
Sy \1T 1 S "7 1 S \1T 1
, 45.15 58.72 + 60.63 + 45.63 + 36.03 + 34.79 428+ 6.08 + 6.90 +
%24 . . . . N .
RS 80 136 3.24™ 3.68™ 5.01 3.01™ +3.14™ 0.65 0.43™ 0.58™
e go 4564 55.87 + 58.83 + 4521 + 40.84 + 37.78 421+ 5.02 + 6.08 +
s +1.63 3.85 3717 498 3.21° +3.42 0.89 0.48" 0317
Fu P 25360, <0.001 38.920, <0.001 42.150, <0.001
Fuwr Pu 185.740, <0.001 152.630, <0.001 96.280, <0.001
Fomr P 8.450, <0.001 12.670, <0.001 15.320, <0.001

"SGR AT LR

P<0.05; *5xtMEAIEE, P<0.05; LVEF: A0 BM50%0; LVESD: ZEOFER4ERMNZ; CO: &

hs-CRP/mg-L" TNF-a/pg-mL" IL-6/p-mL" NT-proBNP/g-mL"
225 N 8T HHE SRR BT MIEE SRR "I KERE ... BT BRE
= 3B 64~R ¢ 3nA 64A ¢ 3INA 4B T 3B 64A
wea 80 1125+ 751+ 615+ 1277+ 961+ 804+ 1.61+ 101+ 089+ 149932+ 1204.57+ 906.86+
2.21 128" 112" 236 1.09" 101" 056 047" 036"  601.74  302.167 290.53"
WAL 80 1058+ 898+ 7.2+ 1272+ 1075+ 9.03+ 159+ 125+ 1.04+ 149824+ 1351.34+ 1250.78+
2.01 1.54" 1.74" 231 142" 146 057 041" 039" 60067 311317 309.14°
Fuip Py 18.450, <0.001 22.670, <0.001 15.830, <0.001 35.920, <0.001
Fuwr Pum 132.580, <0.001 118.740, <0.001 85.260, <0.001 165.430, <0.001
Fovs Py 7.920, <0.001 9.460, <0.001 6.580, <0.001 28.150, <0.001
THWRITRT RS, P<0.05; TSR ES, P<0.05; hs-CRP: M CRINVEN; [L-6: A4S Z-6; TNF-a: JEIRILH T-a;

NT-proBNP: N 7 B A FI 44 k5

MFFE/mPa-s £ MFE/mPa-s™ LTYRAALL /%
ZH5 o e =t ig FEIAZE [ =¥ bEHFZE Y b=t is FEFZE
lnﬁﬁu N /N IIZIFT_HU /N /N IIZIFT_H'J IN IN
31NH 61 H 31T A 61 H 31A 61 A
1.74 + 1.20 + 0.99 + 4.67 + 236+ 1.99 + 49.63 + 4336+ 40.13 +
g2 . . N N . .
WEA 80 0.18 0.13" 0.14" 1.26 0.69" 0.53" 5.15 407" 317"
s g0 170 1.44 121+ 4.66 + 328+ 237+ 49.65 + 46.48 + 43.89 +
0.17 0.13" 0.14" 131 0.93" 0.85" 5.14 422" 412
Fuw Pum 25.630, <0.001 32470, <0.001 28.150, <0.001
Fuir Pum 156.820, <0.001 142.390, <0.001 135.740, <0.001
Fomr Pus 10.250, <0.001 15.680, <0.001 12.430, <0.001
"HIRITRITILES, P<0.05; "X HRALIER, P<0.05

3 g

CHD J& CHF (1 =28 K, 3 dhqpn] I 253
BB AE T M AR B KBS . ETI R BR TR YT U B
ZARBAA ] (ARG R) A RAAS il 551 £ nT 2l
LBRFTG, AR BE AL O RE T THEEAL |
RAEFFELBE LN WL, FRTIRERERE

PRI GIRYT I7 58 LA B8 7 3R 52 M it JOR it 477 1
7] (angiotensin receptor neprilysin inhibitor, ARNI)
VS SUEE PR 0], 7038 5 R BT P 1 [ 4
RAAS, TiEH—BHIr, G885 A R0 S ;
FU 2R 21 38 Ao 41 ) A S 28 0ok BE T, RGO LA
ST IE G0 VAR AR W0 2500 FH 3R 97 7 S AR
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RO A

CHD £ 7 CHF RY#%.Coig BRBL I 5 S A8 I 48
Z 4 (sympathetic nervous system, SNS) 7F1 RAAS
3k BEOE , DA R B IR R 48 (natriuretic peptide
system, NPS) MJZIHesMiil. ARNI (anyb e 4
UPIE) TR RS, 800 P R R A R
ST BE NG oL e i L Lo N AR A e 7 E TN A
BT AR 24 (cyclic guanosine monophosphate,
cGMP) WM, fE o i &7 5Kk . HEB AR
AT REEAR O ERT/S T fsf (55 LVESD 4% . CO 14
PVEAEARDG) o AP RAE A A Bk R ISZ AR A 41
G I (S22 1 N i I3 v = o S T 1 A= | =
(angiotensin I, Angll) 5 Il & Bk K1 1 B Z 4K

(angiotensin II type 1 receptor, AT.R) Z54, BEWEA

BB EE RAAS A0 AU | T (1 R R Al B O UL
Yifl, MR FEAELR O EAAMERY. kst
PE B, SZAARBH R L 2% ks A PO AL B, 324k, T
FEARO 50 UFE S, SE T LAS 0 e i) 00 JiE
Bk HAS VP M 45D T v BRI R AR SNS {6
PE, BHWT “RAAS-SNS” HLEMIGEA, #F— P atsg
OF AR V0 L S VD A i 1 G NPS 1
AE S RAAS, HEHEUCGE M3 8l 1 IF 8 5% 0 L
I RIS R NGE ] SNS o B, O
LA JH T I O LT ik, =I5 0 T ]
BE LIS B EYE", CHD &I CHF &
W3 A7 AR SRS, (R R (40 IL-6.
TNF-o) #3805 O WLEF AL . S8 Ak R 38 e N 2
fE o SN B U . ASHIFST B AR SA VD 12 B it 40
Y5 L RIK REA T % CHD &9 CHF & )
[T RUAH A G T I %5 11, 5 PARADIGM-HF 4
22 MR 6 AN [FU AR5 SR sh S 0 R E 3
(BRI /R BRI YE, RT a5t 2 %),
W 9 1 R 7 SO O B R B A s, IR
BRI B LI B J1 2F A8 AR I G E T o ARBIFSY
SRR, VR AV IR A LRI IRIGI T4 IL-
6. TNF-a, hs-CRP /K- EFEL (P<0.05), iR
Ang 11 7 3 1510 A% R F «B M 22 2456 AL 2R 114
BE{5 5@ B, fEuk IL-6, TNF-o 55 R K TR
ERvh M Ang 1 3ZAK) , o] B FiR RAE(S
ST, WERONIRAEIRE o V0 e T il D) 1 1 5
AR RGP, 3E— 20 30 ) SR A%/ B e A s e %
TNF-o &, F0s /b 148 ) K 4 i 2 B 4 1 423k
RELDBIT 48 i 22356 2 i3, TL-6 A Sl —Fh 223801k 46 1 1
T, AT ONAIEAERFIET, #E—PmELE
Y, CHF RAET SNS G al e i IL-6 73, T

IL-6 I S o - R I R T L A B e, T
“RAE-SCBAP L BHEIESA . LRIERKE B, Z Ak
FELBr /D TL-6 AR, (A 4 B RAE T, 6
TRIT ISR (RAAS EI+FIBIIEHT A ) AR
PR F7KF-, AT REAEZE Bh Kok e fdifkii J¢ (CHD
o HLIERE) FFRR O WLR RO, i ek CHD
491 CHF & MKW BUE". %4, NT-proBNP
S WL 2 RE K ) 5O D B O far 1 EE B A YR R
B O T 50 B TS UM G . AR
g, BREIARYT A NT-proBNP 7K V754 I ] 55 2
TR, HEFERTXEA (P<0.05), #RZBES
J7 ZERE AT RO R R DT . SR O =R I
Gb, AW MEALSARCF (90.00%) B3 T
XTHEZH (75.00%), HIBYT 3 MG KBEVIZE 6 1
AW, WL LVEF, CO ¥t 4T, LVESD
TR (P <0.05) . HE/R VD PE L il 450 V0 HH K
A R R AT EM R 0] RAAS 5 32 J8 28 52 B 38
W, WO EEM . SR OTIRE, PR TG R
RIPR. AR RIS 2 SR T e R — 2 1L D) R
Ran, o AR AR .

I3 BN 7 25 & 5% 1 7 1038 PN 3 301 1) 0 2
P IO M RGE R0 FEARMR T,
WEALERY 3 A FUIE 6 AR RhE
S I RO BT B R R AR (P < 0.05) . MK A
T4 0 60 B () R AR 7 VR sh M &, R A T o0
RS AL A RE T, AR T IR UE, IR AR T
O S E WREAR o TRIRS, TR0 S P B i mT DA
EMRAGER, SN T A HEINL, ol o
ARG AN, AT S BB A IR T 414 A
BB BB AR (P < 0.05), AR RAE TECS
TRITEE T 0 RS, FBOCERML KT TR
RAAS #1177 51 ol 25 28 S AR 8 (UL v A
Fe) s [EIIE, SAER T IL-6. TNF-a K09 R FEn]
REFNH T S RE AR I A 21 4 i A= s 350 AR S
B 'H T LVEF, LVESD Hl CO 3 ™3t fa] 24 45,
AREA A I T — 4845, AREFXT R A
AT Z AL IE REAS A, , W] REAETERL S0 RE
LR s HEEARBARTEN, RN AL IRE
IV fEE B, Rl RETOTE I8 4 I WU AR AT 11
o Hk, B Eg s, T RENATTRUR BT
AR . Ik, ARFREFY KA, A
Lt KSR, DL 4 A X
FHER BRI T R A k. seoh, ARBFFEXT
FRZA AR FH L ZIK /R BLZ0RYT, R E VD L 4
YR ZGA, PRI TC TR X A BB TR YT IR BE R E 2
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