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Abstract

Objective: Using echocardiography to observe the effects of sacubitril-valsartan on the right ven-
tricular arterial coupling in patients with heart failure and pulmonary hypertension. Methods: A
total of 154 patients with heart failure and pulmonary hypertension, who were hospitalized in the
Department of Cardiovascular Medicine, Affiliated Hospital of Qingdao University from October
2019 to June 2021, were included in this retrospective analysis. According to the different treat-
ments, they were divided into the control group (n = 61) and the observation group (n = 93). In
addition to conventional treatment, such as diuretics, S-blockers, and vasodilators, the control
group was given valsartan by 80 mg daily and the observation group with sacubitril-valsartan by
50 mg twice daily, and gradually titrated to the target recommended or maximum tolerated. Both
groups were treated continuously for 6 months. Clinical baseline data and the parameters of echo-
cardiography before and after treatment were collected through the electronic medical records.
The primary effectiveness observation index was pulmonary artery systolic pressure (PASP), tri-
cuspid annular plane systolic excursion (TAPSE), TAPSE/PASP (T/P ratio). The secondary obser-
vation index was length and anteroposterior diameter of right ventricle. Left atrial anterior-post-
erior diameter, Left ventricular ejection fraction (LVEF), left ventricular end diastolic diameter
(LVEDD) and left ventricular end systolic diameter (LVESD) are also recorded and compared. Re-
sults: The clinical baseline characteristics were no significant differences between ARNI group and
ARB group (P > 0.05). After 6 months of treatment, the improvement degree of right ventricular-
pulmonary arterial coupling indexes in ARNI group was higher than that in ARB group, including
decreased PASP, increased TAPSE value and T/P ratio, the differences were statistically significant
(P < 0.05). Compared with before treatment, ARNI group had statistically significant differences in
the reduction of RV long diameter, RV anterior-posterior diameter, LA anterior-posterior diame-
ter. And left ventricular remodeling indexes (including LVESD, LVEDD decreased, and LVEF increased)
were also significantly different (P < 0.05). Conclusions: In patients with heart failure complicated
with pulmonary hypertension, sacubitril-valsartan can effectively improve the right ventricular-
pulmonary arterial coupling and reduce pulmonary artery systolic pressure, with improving right
ventricular function to some extent.
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FEAIRARL] [2] KT 72 0032 B SR, il fik vy F A A 0 35 T BE B AS 1 R AE A 1039 Mo BT 22 0o US4
F ik DI REFEAS AN (ER) A2 ORI , FEUE O E . 0 R BRI s T s, SR R L 3 2 s
ik, SLEM KIS 78— 2 w3, BERRIHERS, 0= 5 AN, s O = YR,
PR, RAFHAOE. EFER, FBEIGOESMIK A4 LD R BEAER, ik
AR 0 - SRR X MR I A 0 Bl B IR = AR U 4 S 57 #% (Tricuspid annular
plane systolic excursion, TAPSE)-5 il &l ik US4 & (Pulmonary artery systolic pressure, PASP) R LEAE (T/P LL1H)
RKIFN A 0= - TBIIK(RV-PAYFRER, #A NI HFEF 8540 = DI ReA 2 1) FIbr & [4]. WER
th/450vb B, AE A BRE A IS 55K 3K 52 44 i ME R I 4 1) 77 (ARND) T 2017 AEAEFRE BT,
PARADIGM-HF [5]#fF 7t CLUESE, SIS FIAH L, ¥0 A L il 450 HE R] A 0 A5 A0 T RO 3 A3 e XU A1
20%. (2021ESC g0 J1 322 Wi AIG T8 ) [6]7 % ARNI F1) kg 5 il 73 B BE#AR 1 .00 55 (HFrEF) £ %
MFERIEST 2 — o (AYD PR T i 4D ST O B A IR B ik i He 28 1 AG =5 — i3 KRR EEC 11 sz e B /0
AT IC B SV PE L it 4D 30O 28 & i ik s R AR 1A = — i sl BRA IB6 1) 52 i % LA R L
il PARIET.

2. #RERE
2.1 —fE&#EE

[BIEPE 734 2019 45 10 H % 2021 4 6 A 7 8y K2 MR B e-0o W RMGE ) 154 BIE 1L A 03 &5 sl
ki s B IR DR, ARIEEST 77 SR T 70 4, Forb 61 BI7E MU0 IR T AL e 245 1Hih
7 IEE AR, 93 % ML ikl 352 Vb e L A IR YT (1 BB NN A . PTG k2
ORI (ELAR RS« PRS0 S VRO S o AT st s BEAE 5B /O REFERIY), T T LE, 22 R eguit2E = (P > 0.05).
ABTFONEEBEDTTE, F76 (BRFEREF) WARMEEESR, Had BRECHZE & ftik.

2.2. YANSHBRIRE

PINFRAE: 1) FHSTE 50~80 %5 2) FFar (HEL J1ZEm S W AIGTT R RS 2018) [712 WitrdERI0 f
iy, HEAOWEIIE, WE > 3 M, REALOLERBSNYHA) DS -V 2 3) 76 (2015
SRR Lo IS0 7 22 Il sh ik v R 12 W SRy T Fa rE ) [8]H kA5 03 427~ PASP > 40 mmHg (1 mmHg = 0.133
Kpa); 4) FEARAT, “FEMEARN I sk 4E £ > 100 mmHg.

Hebrbrit: 1) HAWRBI NGBk SRR TiBm 12 AR AL 28 . 995 DRLAATL I AS B (0 il 20 ik
fEs 2) ARG T E IR A . OIS S A YRR T PR A B SR A
WUR - Aa VOB R 3) BRI AR M I VKM S RE s Bk B 4) TRERF F
e A4 . FFL) Child-Pugh 7r2%-C Z¢Ai1/5% eGFR < 30 ml/min/1.73 m?; 5) SBEfHoRT . Hofd ™ ks wh

BRI R
23. BT A%
o WAL A K25 TR MPTLOIHRIT, BRHARE. WAL AR, §7IE . . f 3BT M

H, By R ikt JAESERRE SCRAHATT -

o XTHRAL: 45 THVPIHRTE 80 mg/Qd ({3 - AL R iR 25 TR A )

o MM 45T YAV Y 50 mg/Bid (W ikZ - AL st i m| 25 A F]), FFARIE i A i %2
THOCBE 2550 &, 6 2 M5 aa 25508, B ATk HAREET R 200 mo/Bid Bl K 5277 & -

o MALEHELIYERFIBTT 6 1 H o
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2.4. MEIEIR

I RBEIRIT I VAT 6 A H B B S O s Bk B 45 5L, f4E PASP (il kU4 &) TAPSE (=
IPEIEANATIACI L) TIP LB (SR A SHA R B ks e IR L), A= KAR A=A
e U ASARRR, 5 LVEF (Z2 0% 55 1153 %)« LVEDD(/E & &F ik K I 4%)« LVESD (72 =46 K I N 1%)
LA (72510 J512).

25. GitER*®

M H SPSS23.0 it Bt s, FF& RS i E TR IS EEArEZE (X £5)&w: WARENE
JITATEIFRAR2Z 5, RAMOIFEAR tA L0 e WA NIRITRIE IR 25, SRAEREAR L6 .
A IESDAAR TR TOR LAY A E R FE R, PR, P2 LRIBCR I RR ARG 36 o 138k} AR %
bealiR Ko, WA R ECR AR TE. P <0.05 #RZERA a2 .

3. 4R
3.1. FEEEIGKREBR™MEER
IR ZH L 61 1, b B 43 5], Lotk 18 B, “F15(62.77 £11.78) 5 ; MIEZ4H L 93 7], Hodh B 57

B, 4t 36 45, “F44(63.76 £9.01) % ; ALEEEAIHRP(E MUE . FEIRIGE . SR IUAE) O I2FERtR (-
sRMEO AU BIPEONUR) . IGRF 255 (R R RIS, M@ . p ISP T, 271
TGt ¥ (P >0.05), WH 1.

Table 1. Comparison of clinical data between the two groups
F 1. MABEIRKRFIRILE

X HEZH (n = 61) MELH (n = 93) thy? P
() 62.77 £ 11.78 63.76 £ 9.01 0.560 0.577
FE[H(%)] 43 (70.5) 57 (61.3) 1.370 0.242
R SE [ (%)] 24 (39.3) 32 (34.4) 0.388 0.533
TR S [1(%)] 19 (31.1) 18 (19.4) 2.807 0.094
B I (%)]
g 1L R 37 (60.7) 50 (53.8) 0.712 0.399
B R Iv 18 (29.5) 32 (34.4) 0.403 0.525
7o i IR 17 (27.9) 28 (30.1) 0.089 0.765
O IEFER [ (%)]
Bkt UL 22 (36.1) 27 (29.0) 0.840 0.359
et LI 39 (63.9) 66 (71.0) 0.840 0.359
Il PR I 254511 (%)]
IR 48 (78.7) 73 (81.7) 0.216 0.642
IS 35 (57.4) 59 (63.4) 0.570 0.450
5 o 29 (47.5) 43 (46.2) 0.025 0.874
B RZASEGUH 43 (70.5) 72 (77.4) 0.935 0.334
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3.2. MHBERTTAIRAE - MEIBkBEKIEAREL B

W 2 i, BJTHT, ARB 415 ARNI 41f) PASP. TAPSE. T/P tbil B 4iit2¢ % 5 (P > 0.05);
B9 6 M HJE, PR PASP. TAPSE. T/P LL{HHAIT ATIIA L% (P < 0.05), H ARNI 41 PASP ()~ %
T2, TAPSE (TR, TIP LMok F2 5 35 ARB 4181 % (P < 0.01).

Table 2. Comparison of right ventricular-pulmonary arterial coupling indexes between two groups

2. MEREGTTAIEAE - FishBkaRE e tREL i

PASP (mmHg) TAPSE (mm) T/P tiE
ZH 51 1%
TRITHT BIT IR VRITHD BIT G YRITHT RIT G
ARB H 61 47 (41, 59) 41 (32, 48)" 1656 +3.88  17.82+2.62" 0.36 +0.16 0.47 £0.20°
ARNI 4 93 48 (41.5, 55.5) 34 (28, 43.5)° 16.43+373  19.26+3.13 0.36 +0.15 0.59 + 0.26"
1(2)1& -0.312° —2.874 -0.204 2.966 0.016 3.308
p 1l 0.755 0.004 0.839 0.004 0.987 0.001

T ahZ M SARMBITRIHE, PP <0.05; PASP = fizhikik4iE, TAPSE = =JfUs4s Witife, T/P Ll =
TAPSE/PASP 18 .

3.3. MAEEATHIRE RV IIEERKR. LA BIGRERER

Wiz 3 fiar, PILIRITATH RV BIE4E. RV K48, LAATERLLE, ZR TG #E (P > 0.05);
ARNI 41677 6 N H G, RV Bl A2 RV K42 & LA 85 & 5GAIT B/, 27 ¥H G222 (P < 0.05);
ARB Hi697 6 NHJE, RV HiEREIAITHIEVDN, ZRE SR (P <0.05); M RV K&, LAFIER
BORITHILLE, ZR LRI FE (P > 0.05); 3775 ARNI ZH7E LA B J5 R8N 7T, 2745 ARB 4
B#(P<0.01).

Table 3. Comparison of RV anterior-posterior , RV long diameter, LA anterior-posterior diameters between two groups
F* 3. MARBEFRTTAIE RV BIER. RV K. LARIGRIEIRER

RV Hi f542:(mm) RV K42 (mm) LA A /54 (mm)
) %
YRITHT BIT R RITHT VEpAd st RITHT I E

ARB H 61 31.98+354 29.38+3.05° 59.98+9.24 59.13+11.06 49.26+7.00 48.43 +6.64
ARNI A 93 31.55+4.97 2845+4.07° 61.45+8.53 56.57 + 7.56° 4933+7.03 4531717

tfif -0.634 -1.519 1.010 -1.583 0.061 -2.713
P fif 0.527 0.131 0.314 0.117 0.951 0.007

T SAMLGITRIML, °P<0.05; RV TG = AALEMER, RV KE = AOEKE, LARIRR = 05

JEfE

3.4. FEEEBITHIE LVEDD, LVESD. LVEF $g#RELE:

Wi 4 fias, WAIRITRIY LVEDD. LVESD. LVEF 8, ZR IS¢ X (P > 0.05); ARB 4l
BIT 6 M)A, LVEF BURITHIR S, ZRA SR (P < 0.05); 1l LVEDD. LVESD HJJ&/NJ7 [,
SIRITRIALL, RS (P > 0.05). ARNI41ifiJ7 6 A5, LVEDD. LVESD Hfiy7 i/,
LVEF B36yr A s, HE ARB AR B, ZRIAGIT ¥R X (P <0.05).
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Table 4. Comparison of LVEDD, LVESD, and LVEF between two groups
52 4. MRS EATTRIE LVEDD, LVESD. LVEF 35FRELER

LVEDD (mm) LVESD (mm) LVEF (%)
2050 %
VRIT T WRITIE YBITHT BIT G YBITHT RITIG

ARB 4 61 58.26 + 6.99 56.74+6.36  46.90+11.33  44.46+802 36.25+7.29 40.16+11.25"
ARNI 4 93 58.22+9.60 53.44+757° 46.77+1177 40.62+927° 3548969 44.12+1162°

tfH -0.035 -2.811 -0.067 —2.647 -0.556 2.092
p i 0.972 0.006 0.947 0.009 0.579 0.038

F: SARAAITRIAHEL, PP < 0.05; LVEDD = ZOEAFKAMIAE, LVESD = L EWAHAMMNE, LVEF = /&£

TS g

4. Wi

P I EE M A S, A E AR BT S B P ThRERRRS 51— E LB (NO) s L,
PR 2-1 (ET-V)HIRIEIE N, DAK i S5 46 rp s 2 B 0 R [9] o Lk e 51 e il i 7 [ P 25 22 201k,
BRI/ L B FshBkEM . IsiikE I zE e, SEGO=E AN,
FOEBIAER, 4. K, BRE&IIRALIRAL, BEERAOE. AORMENOINE RENF
M D IME RGPIRISZHFR, FIH B S AR A BRI IE, IR o H & AP 552 3] 7
—EREE IR EER, XA CHIREROET R B AN EMR. AO0EEEIMOHIAA
F&VF 220 I8 T 1) 5 B S U [ - 2 —[10]

HOE - [l IKFEEL(RV-PA coupling), #iAAys20 L& DIRE S e & . FEAFDIRE T, Ao
SR A A ) B AR AR S i L (0 B AR A — B TSP, DAERRR RO E - SRR, A
= - EhAKARER, WKL, ERIREE A O SERMKSAAE, BIET) - BRI E RN O =R
NE R R, BMFaER AT O S UGE A AP (Ees) 5 i sh ks vk (Ea) I LB [11] [12]. FREZEH R
ZL4R%T 54 il i3 Mk e e S5 3 0 (el At e b, R RO IR SRR, J8 I AR SRR A = - il
BKHL LS AR Ees/Ea (HR = 6.274, 95% Cl: 1.391~28.298, P = 0.017) }2 45025 JE /1(RAP) (HR = 9.583, 95%
Cl: 1.243~33.896, P = 0.030) /2 ifi ik = F S5 3 P AR AR A7 TS 1 E 2252 R R [13] . T4 O R EHA RO
IR G SEAR B ARAE NG R PR 2 JF R, U A5 5 - i R BB PR AS ) o AR A5 B AR S ) S A . B 7S
OB ARF RS AT, BANFE . B A O3 ) TAPSE. PASP, Jfi@id i3k M T/P
FEAE RN e i S = - sl BRI nT S da by, IR A E MU & X[14]. Lbr b T/P LfH < 0.36
PR EE, B OEMMERE[4]. REAOE - s iEP EF R EEER Y, Hil
A WG AR BT FIRTT J7 R R0 B GE A 0 % - sl kAR, 70 2 EX Hh 4507300 Sy b e B2 i Rn b 31
R E A, FHoayb e 2 i e AR B A0 ), n] AR SRR AR R Ge(NPs)IE Vs Ay 30 mT DAREL M ' 2
- MR R - BRI RS0 (RAAS). [FIRHE T LA B AN T R FEHEBARI IR . &7k i . oL
JEX. BUAF4ELrIfER .

AR LG R BN, TE169T 6 N H JG, W4LEE 10 PASP #GI71T N B, TAPSE #3697 i = (P < 0.05),
1M ARNI ZH1¥) PASP [ T FEIEFE . TAPSE ()7 il FE 35 538 vy T AR R A, IX — 45 R 5 5 KR 3
M. Correale {5145 F—F[15]. 5 5E i 10 e EL il REAE RN AR B Ad b, 38 22 FO R A Ik 5 B0R 28Y 1 4
TR AL (DGC) 2 & A S AL, ZH A cGMP ¥R FERE 2 T iy , 3k — B B0 sl bk v 1) 2 2 808 G (PKG),
M ARSI« FUIEK, Bz bk i o 4E FA[16] [17] [18]. HFIBAMKIE mT LA i BE W7 I 45 5K 5K 3K 1
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5 1A ISP LA PR G, B R I L A, e Ml o A S R P R R . = KR D.
Masarone #E47 1 55— Ti#E HFrEF B T N ARNIVATT JG 4% - Ilish BicREBE i i B st AT 7T, 1%
FANNAE - TSI KRR 24035 5 TAPSE (75 & PASP fIFEAH S, HA % - ish ikiEE R 54
OEEMWICKA]. FFE, RFARERKI, STk, ARNI HiGy7 6 MHE A EEWTER, QO
#% LVEF. LVEDD. LVESD ¥/ B #E#E (P <0.05), X5 CHEMFREE RIEA—[19] [20]. 4 LLHEm,
YU B ARV NN RE P i A2 A I 40, W A, RS R Bk R A D = E Y,
XA - flish KRR IGRD 1) 5 25 e R

i LRTid, SERybIHR ARG, 0 i AR D A AT LT A RO AR O T A R T B ik e I A i B
Bk T, HREHAT O = AR DR 31— 2 CEE

EATF AR T RIR: BT R W O s, NEFEARRE D, BV EE, H
TR RS, 78 B 2 RlErE. KB, 2 vt I R BT 70 PAIE 52
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