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(HE)] B8 LFHMAERBADEBAEE B, HhydoP a5 (HFmEF) &M by #4378
#5  % 5B (HFpER ) £ A F2 5773, 2018 4 (P B ) RBI5d ) HAS oy HBEAKNGS A FB (HIER) 2%
A TR Y Ol Y 3 AR B TR A AR BT R ) (ACELD) / % Bk & T2 4k42 407 (ARB) BE4A B — ZIRFLI )
B BB BR 2 ARAE IR A) 6906 5 7 . AR R Bl 40 3994 55 HEnoEF A& HFpEF 4% M 3h Bl 45 = (PASP) & &% 6977
AR, BW Wi EE W Est HPmEF & HFpEF %% PASP #9%m, Fik #2018 5 6 A—2020 5
6 AT B AR E %S RADIE 89 HEmrEF & HEpEF 4% PASP 7+ & & % 83 4, AR3B 7857 7 E o A sT R 41 4 Fa LR
24245, BEEAE ST A b SRR B R ACEVARB #4736 77, MWLM E R RN EC Wy mtiTisss, i
WMEFHELET 6N, WRAAEZ LT NERFCHARELR . 6min FTES (6MWD) | & BT
LR E B AR &S (KCCQ-0SS-15) | I B B akdstn. Mz 6 A A, R HAEZ R R FHAOF B
ERE AN L, R (1) WRABZRFELESENEZE (LAD) | A5 ERRAEFEM (TRV) . ACFAERK
HM4#% (LVEDD) . & 24K AMAZ (RVEDD) TR, Ao E4 % (LVEF) & T84, PASP KT
AR (P < 0.05) . MAEFEH/E LAD, TRV, LVEDD, RVEDD £ #1 T ARG 73, LVEF 93 & T A% ST
A7, PASP 5 AMKTAMEHFE (P <0.05) . (2) WEAEHSEITE MWD K THmELa, & FKT a4, KCCQ-
0SS-15 & T2 (P < 0.05) . WAEEZETTE MWD 273k T ARG T, & F 53K T A% 74, KCCQ-
0SS-15 Al & T A TH (P <0.05) o (3) MEMEL ST ERAMK (BNP) TR (P <005) . A4
B H G976 BNP 54K T ARME T (P<005) . (4) iz 6 4MA, MAEZCRERREFMA, mRE K RE,
Bohie il . S47dE, HF BAAERALEFRE, 2FARAITFZEL (P>005) o &t W AEC WS A %
& HFmrEF Z HFpEF # % PASP, R-&CELEMENM, REBFEHHEREERNE, L2AKSE,

(iR ] SHRB; WECHSE; HHRORSEE; £ FHhi5H

[FESZEE] R541.6 [ X@FRIEAE] A DOI: 10.12114/).issn.1008-5971.2021.00.093

ey, IR, AR, F 0RO WA f 52 P A S ) B B O HAR B RS ) 9B B R AR AR
W R H g [)] . RSB R &, 2021, 29 (6) : 93-98. [ www.syxnf.net ]

FENG P P, GUO W, CHENG G, et al.Impact of sacubitril/valsartan on pulmonary arterial systolic pressure in patients
with heart failure with mid-range ejection fraction and heart failure with preserved ejection fraction [ J | .Practical Journal of

Cardiac Cerebral Pneumal and Vascular Disease, 2021, 29 (6) : 93-98.

Impact of Sacubitril/Valsartan on Pulmonary Arterial Systolic Pressure in Patients with Heart Failure with Mid—-range
Ejection Fraction and Heart Failure with Preserved Ejection Fraction FENG Panpan', GUO Wei', CHENG Gong’,
JIA Shuo’, GUAN Lei’, ZHANG Ji’
1.Department of General Medicine, Shaanxi Provincial People’ s Hospital, Xi’ an 710068, China
2.Department of Cardiology, Shaanxi Provincial People’ s Hospital, Xi' an 710068, China
3.Xi" an Medical University, Xi’ an 710021, China
Corresponding author: CHENG Gong, E-mail: xianchenggong@163.com

[ Abstract] Background In recent years, with the aggravation of population aging in China, the incidence of
heart failure with mid-rang ejection fraction ( HFmrEF ) and heart failure with preserved ejection fraction ( HFpEF ) has
increased year by year.The 2018 Chinese Heart Failure Guidelines recommend to use sacubitril/valsartan replacing angiotensin

converting enzyme inhibitor ( ACEI) /angiotensin I receptor blocker ( ARB) combined with B —blockers and aldosterone
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receptor antagonists in patients with heart failure with reduced ejection fraction ( HFrEF ) .But the efficacy of sacubitril/valsartan
in the treatment of HFmrEF and HFpEF with elevated pulmonary systolic blood pressure ( PASP) is unclear.Objective To
investigate the impact of sacubitril/valsartan on PASP in patients with HFmrEF and HFpEF. Methods A total of 83 cases of
patients with HFmrEF and HFpEF complicated with high PASP were selected from June 2018 to June 2020 in Shaanxi Provincial
People’ s Hospital, and they were divided into the control group (n=41) and the observation group (n=42) according to
therapeutic regimen.On the basis of conventional treatment, patients in the control group were treated with ACEI/ARB, while
patients in the observation group were treated with sacubitril/valsartan, both groups of partients were treated for 6 months. The
echocardiography results, 6-minute walking distance (6MWD ) , heart rate, the overall summary score of the 15-item Kansas
City Cardiomyopathy Questionnaire ( KCCQ-0SS-15) , indexes of cardiac function and renal function were compared between
the two groups before and after treatment.The incidence of adverse events and rehospitalization of HF were compared between the
two groups after 6 months’ follow—up.Results (1) Left atrial diameter (LAD ) , tricuspid regurgitation velocity ( TRV ) ,
left ventricular end-diastolic diameter ( LVEDD ) , right ventricular end—diastolic diameter ( RVEDD ) in the observation
group were less than those of the control group, left ventricular ejection fraction (LVEF ) was higher than that of the control
group, PASP was lower than that of the control group after treatment ( P < 0.05 ) .In the two groups, LAD, TRV, LVEDD,
RVEDD after treatment were less than those before treatment, LVEF was higher than that before treatment, and PASP was
lower than that before treatment, respectively (P < 0.05) . (2) 6MWD in the observation group was longer than that of the
control group, heart rate was lower than that of the control group, KCCQ-0SS-15 was higher than that of the control group after
treatment ( P < 0.05) .In the two groups, 6MWD after treatment was longer than that before treatment, heart rate was lower
than that before treatment, KCCQ-0SS-15 was higher than that before treatment, respectively (P < 0.05) . (3) Brain
natriuretic peptide ( BNP) of the observation group was lower than that of the control group ( P < 0.05) .In the two groups,
BNP after treatment was lower than that before treatment, respectively ( P < 0.05) . (4) There was no significant difference in
incidence of cardiogenic adverse events, symptomatic hypotension, renal function injury, hyperkalemia and rehospitalization of
HF between the two groups after 6 months’ follow—up (P > 0.05) .Conclusion Sacubitril/valsartan can effectively reduce the
PASP of patients with HFmrEF and HFpEF, improve the cardiac structure and function, and improve the exercise tolerance and
quality of life of patients with high safety.
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% 19 0> f1 3 3 (heart failure with reduced ejection fraction,
HFrEF ) (LVEF < 40% ) | 1735 P a0 1608 (heart
failure with mid-range ejection fraction, HFmrEF) (LVEF &
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A K (brain natriuretic peptide, BNP) > 35 ng/LL M1/ 8% N K
it % 44 K AT A& ( N—terminal pro—brain natriuretic peptide, NT—
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NT-proBNP > 125 ng/L; (4) Z0EME ., 220 5P Kaio
EEFSRDIRE S o AARE: (1) 4Fl= 40 %, PEHIIARIR;
(2) A2 (New York Heart Association, NYHA )
DM ~WNge; (3) LVEF = 40%;  (4) 475 5 I sk
BTN tricuspid regurgitation velocity, TRV ) >28m/s; (5)
PASP = 20 mm Hg (1 mm Hg=0.133 kPa) . fERbriE: (1)
LVEF < 40% #;  (2) il o Frach Oas . R A el
ki s M e AR R SRR L R K LA E g R B ZE
T ( chronic obstructive pulmonary disease, COPD) . J5[A
AL S Rl S ks s (3) HRE ey IR B A%
A, RBP4 = 180 mm Hg 8&F 7KK = 110 mm Hg;
(4) 3 4 WA A b s Ve s m VR s s (5)
W sIm s A RER; (6) "HFFUResa#; (7)
XIAWFF YL B s (8) AL LB &M LA K I 5
(9) MJHBTRIE S HEATREMNG YT . RISIRTT I T A
HOr NN HEAL 41 BIRDIER AL 42 ], PRZLR B ARIS . Lotk i Ee
RFFEEL (body mass index, BMI) . WEHHR . EAR, BRA:
A HF LB L FE B Hfl | SIFE LA, ZRTegit 2 (P
>0.05) , W&, KUFEEPITE NRERCIIZE 52 %
HEHE, A B XA A T8 8 F IR 2 1
12 BITITE BAEABR S TRIRA . HIRERSE 25 |
B — SZMRBHLA R S5 w25 Wy, JFIT VR B BMNARR R, FREIK
B TEIHEAN b, 0T R AR SR P I A 5 o 3R T A 410 1 51
(‘angiotensin converting enzyme inhibitor, ACEI) / & 55k E
1T =2 A FH 7 571 (angiotensin Il receptor blocker, ARB) 877,
JEME (2018 HELL S g2 W HNRYTTHE fE ) HEFE T2
A 7 R ORI 2 L LR R AT T R
H) ACEVARB 4 v Jo EL A V0 3H ( Jbmtidr fe il 2545 R
INEIERE, EZGET H20170344 ) , SEIGHE N 25 mg/ K,
20K /d, T IR R ORI SR . R
TER U R B b 45D 40367 T #1551 ACEL 36 h #EAT 25115k
Jito PILH R BIELSRYT 6 N .
13 WEHEIR (1) B B E IR YT BT S 8 O ol B
AR, A BAEMIEM, B Philip 228147219 epicTc oL
JIE R €8 22 8% Wy 75 12 W R e AR T P AL A0 s AR (left
atrial diameter, LAD) | TRV, 70> %= &F 5K K B N 1% (left
ventricular end—diastolic diameter, LVEDD ) . #7.0> % £ 5k K
i 1Z VS IV Y (right ventricular end-diastolic diameter, RVEDD ) ,
MR Simpson HPTHVATHE LVEF, Sl Ay b & B 22

TH PASP. R Ar Bl AR Be [al— (7 A RHEE AT, (2) AR
T RN - 1 25 2 5 FE BRI 2347 (1 €6 min 2B TR0 AR
FrdE ) DRSBTS 6 min 4TEEES (6-minute
walking distance, 6MWD ) , Jf Fb % P 241 H 5 30 97 /T )5 O
oo (3) SR HHEB T O WU AR 8] % BRI T4 (the
overall summary score of the 15-item Kansas City Cardiomyopathy
Questionnaire, KCCQ-0SS-15) ¥4k 2L 5 1097 1 JG A2 16
Pk, GRS BRI . AR R AR PR 4 A4
S, SRH Likert PEATE, PEo- I 2 0H B8 A 06 T A
(4) EMALEFERITRIG OUIRE. I RETR bR, ALEE G
£ K (brain natriuretic peptide, BNP) . JR & A& (blood urea
nitrogen, BUN ) | JJUEF ( creatinine, Cr) . K, Na*, CI" ¥k, (5)
BT 6 A H, HATALE A R CRsR O IREAS R 3
FERPEAR AL | B D BEfiA; | B iAE ) Bz HE FAEBE & R 0L
L4 SeisFdrik B SPSS 20.0 it 2 A TR AL B
A IESDAIHERRILL (X£5) Fas, 4L AR
ASTAEAS ¢ K5, 2L LLBCR KT ¢ K256 AP IERS0
MR M (Pys, Prs) Fw, 0 HECR FHES UGS
FHECFER A SRR, 4L ERABER T x 2 K. LA P < 0.05
hERHEGFE L.
2 #£R
2.1 HEAELHEBEALS R WARFEIRITAI LAD, TRV,
LVEDD. RVEDD. LVEF, PASP 4, ZR LG ¥ X
(P>005); WEHMBHFIGIT G LAD, TRV, LVEDD,
RVEDD /NTXfHRZH, LVEF & T EZH, PASP IR X IR,
ERAGRITHEL (P<005) . MAEREIRITIE LAD,
TRV. LVEDD. RVEDD 43 jl/NFASH BT HT, LVEF 4355
FARAIGITHT, PASP K FALLIAITRI, ZRAHITFE
X (P<005), W#E2,
2.2 6MWD. > % F KCCQ-0S8S-15 T 41 B 3% ¥4 )7’
6MWD., >3 K KCCQ-0SS-15 H#g, R K4t m X
(P>005) ; MEABEIRITIE MWD K TR AL, L%
TR, KCCQ-0SS-15 =X, R a5itvE X
(P <0.05) . FABREIEITIE MWD 53 TALH RS TR,
DR ML TARLIBITHT, KCCQ-0SS-15 434l H T A AT
W, ZRAGIFE (P<0.05), W3,
23 O ine. BIiRedsbs PR B IRYTHT BNP. BUN,
Cr. K", Na'. CI" ¥ M3/ J7 J5 BUN, Cr. K'. Na', CI" ¥
JEHE, ZRIEGIFEL (P> 005) ; WEHBREIRIT

R1 PYLRE—RITR L

Table 1 Comparison of general information between the two groups

am T K0 <?f}, ) [fﬂfn%&?g Ny eT—— %%M.n(%i)] YN
kg/m®) (n(%) ) OEEZ miE  BRE OUESE S oD
YR 41 64.4+7.6 10(244) 242+3.5 33(80.5) 14(34.1) 34 (82.0) 12(29.3) 28(68.3)15(36.6)13(31.7) 21 (51.2)
Mg 42 64.7+84 8 (19.0) 23.5+34 31(73.8) 14(333) 39(92.9) 8 (19.0) 26(61.9)18(42.9)15(35.7) 23 (54.8)
x> (t) {8 0.18" 0.35 0.99" 0.52 0.01 1.29 1.07 0.37 0.34 0.15 0.11
P{H 0.85 0.56 0.33 0.47 0.94 0.26 0.30 0.54 0.56 0.70 0.75

e N el BMI= RFRFEEL, HF= .0 )3k
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Ji BNP I FXIHRAL, ZRAZIFE L (P <005) . W4l
HEIBIT IR BNP 0 SR T A4DAITHT, ZSAS %8 X
(P<0.05), k4,

24 NREME K HF FBARER AN U6 A, MALR
B TREA R SRR AR BT REA . s AE |
HF AR B R AR L, Z2RTZRIFHEL (P >005) ,
k5.

RS WLUREAREM HF FERR AR (0 (%) )
Table 5 Comparison of incidence of adverse events and HF

rehospitalization between the two groups
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H R IG K ZiA 0 HEmrEF . HFpEF (149 7] B8 & HL i 25
MR BCA O E A, il TR e R R Y R 8 6
H A OEILR . 2R 4Ef . HIBAEF KR RERE AT, HEIMT
SRS P T 2RO P A | R KR T R O TR
AR ATOE . A0 E LIRS Ah, R
MAEFEE O A AR S0 s i . BRI . AOIEZEAE
RGO ) AT SRR N oL E
HEWUIAE S P 2ifl, 6T RN g PR — %
LA - R 2 H 15 5 ( NO-cyclic guanosine monophosphate
signaling, NO-cGMP ) i %, #F M 3 2.0 LA I AL K F LT

LR T ﬁlfim wa My URER o
PR ORMUE B e AT 45 R oK, WA AR AR IT R LAD, TRV,
X4l 41 5(122) 5(122) 2(49) 3(73) 8(19.5) LVEDD. RVEDD /NFXF 841, LVEF & FXf 841, PASP LT
g 42 3(7.1) 8(19.0) 1(24) 2(48) 5(11.9) NPAREL, SRIVDIR L A 40 AT AT AL HE el X HEpEF
. BEW O IEL K, FEAE PASP, AN, M4 B ERITE
x i 0.1 074 037 024 091 6MWD K FX}HRAL, 0% BNP ik X4, KCCQ-0SS-15
pia 044 039 0 065 03 BT LR, AV R L i A A T A R 7 R 48 S
2 PIALEE T NG A LA RS R (xes)
Table 2 Comparison of echocardiography results between the two groups before and after treatment
a0 - LAD (mm) TRV (m/s) LVEDD (mm) RVEDD (mm) LVEF (%) PASP (mm Hg)
W WRE  WRI WP WP WPR W WIR W WPR Wil iR
MR 41 $30£34 42547 3.03£0.32 2392045 94+52  579%58° 21325 209+£22° 46+5 474" 20+4 20+5"
il 42 43+37  399:50° 307025  210£0.36" 602+51  55.1+59° 21425 19719 47+5 49+4° 26+4 17£5°
i 171 =242 0.76 -3.28 0.75 =221 0.03 -2.80 0.32 212 0.21 -3.02
P 0.09 0.02 0.45 <001 0.45 0.03 0.98 <001 0.75 < 0.05 0.84 < 0.01

W SARYIBITRTIEL, P < 0.05; LAD= A0 NAE, TRV= 415 MR BRIEE, LVEDD= A0 EE K ARNE, RVEDD= fi.0E &7

KA, LVEF= Z20Z 5534, PASP= Jilish kil

£3 WABEIRITHIG MWD, R KCCQ-0SS-15 HAE (x+5s)
Table 3 Comparison of GMWD, heart rate and KCCQ—-0SS-15 between the two groups before and after treatment

15 p_— - jWMD (m )‘W - l;% (K /mincl‘ :AI?CSLQ—OSS—IS (j )
TR BITIE BT BIT IR TR HI BITIE
XFHRZ 41 284.1+52.5 339.3+51.0" 78+9 76 + 6" 43511077  51.54+15.40"
pUEZSA | 42 285.5 +50.2 390.4 + 50.5° 78+9 74 + 6" 44.12+1125  5824+12.53"
tH 0.12 4.58 0.15 -2.30 0.25 2.18
PAH 0.90 < 0.01 0.88 0.02 0.80 0.03

e SAYNRITHTILEL, P < 0.05;5 6MWD=6 min 2P47HEE], KCCQ-0SS-15= B0 U2 ) 45 S AL BT 5

x4

P E IR TR DIIRE |

B DI RESE b LA

Table 4 Comparison of indexes of cardiac function and renal function between the two groups before and after treatment

P BNP (M (Pys, Pys), nglL) BUN (¥ +5, mmol/L) Cr (7 £s, pmolll.) K" (¥ s, mmol/L) Na* (¥ +s, mmol/L) (I (5 +s, mmol/L)
TRl TR WTE TR Tl RITHR TRTHT RITHR TRl RITHR TR BT
AL 41 S17(46, 1230) 323 (63, 969) " 595+174 5924183 7772£2001 77.18+18.15 426+052 420+046 14032+2.83 14027240 10520£2.65 104.59+2.76
WMgal 42 526(139, 1253) 229(36, 876) " 6.17+188 608+178  7732£21.93 748841836 438+0.60 4245059 14090+2.57 13983232 104764289 104244272
VAR 0.07* -2.36" 0.56 041 -0.09 -0.58 1.01 0.38 0.99 -0.84 -0.71 -0.58
Pfd 0.95 0.02 0.58 0.68 0.93 0.57 0.32 0.70 0.32 0.40 0.48 0.57

W R Z Al SARMIBITETILES, "P < 0.05; BNP=fiifhiik, BUN= JRZA, Cr= JILAF
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i TR, SGEO IR, AR R RN, W EE
IRYTHIE BUN, Cr, K'\ Na'. CIT ¥ lLEOE RG24
SC, HEEY5 6 N, M EE IR RFE . SERPER
FE. BRI . S . HF FRAERE &R R R 22 705
AR, RWIR VD PR 45 vb MG 7 IF A 22 HFmeEF
S HFpEF 85 1B D REIE AR, HIF ARG HE AR
FE I HF FEABER

0 A5 D HE T[] 00 6 e AR 2R - LA R K
2 - WA A g8, I ik HACH™ 40 LBQ657 1 1 fin figi il Jik
BRI RRSS , SOSMIBMRR R GE, MR & HEPT HE A 000,
CLEMENTS % |2/ B 5e 320, b e £ i 4500 3L T R IR 3l ok v
JER B PASP, ZrHT 5L AT RE S i L4 R GE T cGMP {5 5 i i
TR BN R GE RO 47 % . ANDERSEN 48 2V Wi 5 % 81, 1
25 T g 40/ KT AR Al 8y ok oo T K B Do 5 ML T L s A
D ENERFY B KOBALAVA 4 2 G R B, Vb PEE
it b HH A] I 2 BRI HFPEF SR R N R 1K, TTRES
0 P L o A7 YL R BELURT 1 A8 S K R T 2 AR AT G, AT IR
B AHIRIT IS PASP FEAE, LVEF JHi5, 200005 BoA D45k
PGS AT RE SRR R GEG . cGMP 7RI i B LA e
NG U PSS

E2 N S R T 2 Sy L A = LS DN
HFpEF [E5 PASP, WGE DRSS K INRE, $2w B 1s dhint &
FATE B, HAZetem; EARMRMNAREAERN, Hit
WO AL HEmrEF & HFpEF 3%, RREfCRITA HF B4,
RV TIE NSTE S TN S A 2y a1} 1271} T S SA S SR I E RPN
At GERCBEVIS ] G AR b, dE AL k2D
FIEARIESSIE

WHE TR BBy, 354, RIABAT L F MBS T
Ly, RABATHROG EHRS TR, T, XE.
RBAATHEM R . B8 50; Surw. 3456, KMt
LRSI E M, BnmEERL; b, BT e
3T B R LF R FER AT, A L EAR AR T
BEEE,

AL FA AR
S 30k
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