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H: Wy FEE h4iybIH (Sacubitril-Valsartan, SV)Xt5§} 14> $t F&AK K0 15385 (heart failure with
reduced ejection fraction, HFrEF) & & O RE G K OIHEERIE M . J7ik: EEU105BIHFrEF & & 31T H
JERT T . WERFELASVIET 6 B B IRIK S LK £ 0 2 5¢ 143 % (left ventricular ejection fraction,
LVEF). ZOE4F7KEI N4 (left ventricular end-diastolic diameter, LVD). 7055 A4 (left atrial
diameter, LAD). 2 [A]R% & & (ventricular septal thickness, IVST). 7% /% J5BEE ¥ (left ventricular
posterior wall thickness, LVPWT). E/A. E/e’. ZDLEEEIRH (left ventricular mass index, LVMI)
EHEELIGEER. 4R Bi6eMNAR, NYHA%Z . BEREENFIHALIE (N-terminal pro-B-type
natriuretic peptide, NT-proBNP)/K-FE L B B F£1K; BAALVEFHH E43%, LVD. IVST. LVMIH B &
f&. FIRFLAD. E/e’tBRTEE. KREH(LFEREED14E) BE P{XLVEFRILVDAE i, HmEd
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BHREWEEERE,
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Abstract

Objective: To observe effects of Sacubitril-Valsartan (SV) on cardiac structure and function in pa-
tients with heart failure and reduced ejection fraction (HFrEF). Methods: A retrospective study
was conducted on 105 patients with HFrEF. The clinical parameters and echocardiographic para-
meters such as left ventricular ejection fraction (LVEF), left ventricular end-diastolic diameter
(LVD), left atrial diameter (LAD), interventricular septum thickness (IVST), left ventricular post-
erior wall thickness (LVPWT), E/A, E/e' and left ventricular mass index (LVMI) were collected at
baseline and 6 months after SV treatment. Results: During the 6-month follow-up, the NYHA grade
and the level of B-type N-terminal natriuretic peptide (NT-proBNP) were significantly lower than
the baseline, the overall LVEF was significantly improved, and LVD, IVST and LVMI were signifi-
cantly decreased. At the same time, LAD and E/e’ were also improved. Patients with heart failure
duration of at least 1 year showed improvements in LVEF and LVD, while in the subgroup with
mean disease duration less than 1 year, most of the echocardiographic parameters were improved
after SV treatment. The result of female subgroup was basically the same as that of long course
group, while that of male subgroup was similar to that of short course group. P < 0.05, the differ-
ence was statistically significant. Conclusion: Study has shown that Sacubitril-Valsartan can signif-
icantly reverse cardiac remodeling and improve cardiac function to some extent. In the subgroup
analysis, the degree of reverse remodeling was more obvious in men and patients with short
course of disease.
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1. 51§

Oy 3E vk (heart failure, HF)J& &t LA B0 A JiE 2 — 8 F2 L I ] 700 3 45 1) B D BE 5038 3 U 1fiL
BT A D e T 5] RS B BRI R EE G AE AU ML 92 9 ) 7 B RN 24 R B o AR 8 S50 (1) AT o3 22 B 7
HEZH 400 180 s B, B N ERREEI N, HAERE . (ERR AT R M I K
M3 MN[L]. H PARADIGM 46 iF S5 I 55 5k 28 52 441 i i ik Bl 4111 i 751 (angiotensin receptor and neprilysin
inhibitor, ARNI)YD = 2 pth 250 15 B S [ I A8 410 ) 38 0 B 8 RO 2R FIBE T 22 LUK [2], ARNI R 10 ) 3
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RWHE 2%

VIR AT Be B AR T 2 T 1 s H REF IR 5t B IO i R T R S TR RIE R, O
NE WA Z 6, U1 2021 4F ESC fa 51 HFEF BEVRITH “&=/A" 0-p ZARBMF. Mm%
ik 2 & 1L B 30 1 75 (angiotensin  converting enzyme inhibitors, ACEI)/ARNI LA K & [& B 52 14 15 51 5751
(mineralocorticoid receptor antagonists, MRA) [3].

H #0697 0 1w R 2 B2 AR S HREF B A s fs S, H ACEIl 8l B ik R
11 32444547177 (angiotensin receptor blocker, ARB)#% 4 ARNI HE— 5 g ivi #% EA/EH , i — KA A
WESE ARNI X T e = Ef), G e s — e BRPER[4] [5] [6]. #R1f, XEEHfsa R R%
T ARNI X HFEF 88597 2K HeE #0K B G R A ik, 3T Ik R SEbr TAE R EREU> . ARHES
BN HFrEF 3% S A ARNI YA B BIBWE 4T, F3 B Hohis RS HR i S Ll B g2, P EIT
JE DR AAFI TN RERI AL, BRI H G IR E IVER . Ak, B FidR 0 ) 3 s R e (a] . 45 53 2H gk
ITIAHATE, LA ARNI T R0 53 -5 /0 7 38 s 4R 22 I TR AH O BA K AT BEAFLE BV 22 =

2. EREH&E
2.1. WARIR

WS £E B 2020 4 9 JIAE T By i i LI B A3 B (140 75 38 3 5B VR D E T Gt AT B rpC [ BE A S 9
#il 2021 4F 11 AN SERBE T I B 105 6, FRAZREVIIS A 6 S H o GIABRHE: T ARG 3
Sz WhRHE; LVEF < 40%; NYHA 2% U~V 26 AEBIE AR ARNL HERRbRiHE: ™ BLEGLE TR A
R SRR, HEE AL, A S RBORSE ™ ENSIEIN:; VR PR A AR
SN B B AOME B PRAL B . BT SRS EE B I RAG PR R > IOt Py sz lons 38 i

22. MRAE

2.2.1. —REER

R ES LR EE, AR MER. B, RE. IR BFTKRIE. O NT-proBNP. & JHE.
BEAEFHZ 5. SV Fl&E. MVIEF. eGFR FIIMERSE . 5 & FERA N BNP. NT-proBNP, SHff#fF i 45 R
bRtttk , 3@ LR A 0% NT-proBNP #4:5 BNP: 1og10(NT-proBNP) = 1.1 x log10(BNP) + 0.570 [7], Ff
AN BEAEN R EHSRI 1S HATHEY;, T BEUI FOOBCER AR R

222 BEULHERE

SRR OB RIS 250 8 1 T RHE AR 03 ER A Philips EPIQ 7C 6.2 3§k A 12 X
S ICFEFE N LVD. LAD. IVST. LVPWT F1 LVEF, & 23 M i - HAWAR (E) FIG HAIEAE (A)
T E/A LUAR, DU SRR ) R 0B [ 6 o 7 W i e 52 (), Efe’ LU AE el (R B AN BE e ()P 3B it
5, iR4E Devereux RB #2 AT LVMI [8]. AW 5T 32 B4k R VA7 i O Ik 45 M A Th RE R AR 4K,
0S5 BEVI PR Ol R A, WA SR .
2.3. GitESHh

P53 230 Hl 657 SPSS 25.0 e HAFHEAT SE 40T . IE A /M iiks %% /i Kolmogorov-Smirnov #3,
FrEIESAMITT E RS £ frEZEX £ 9)For, WARILECRH t B4 ARF&IES I H
AL (TR ) F R, PR ELECR R SG . THEOR R A 2 b RoR. P < 0.05, ZREST¥E
e
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ARG 2%

3. &R
3.1 EZ&Hi

NABES, F 74 51(70.5%), PR 71 5, Wi EME K5 5108 121 F1 72 mmHg, bt
IO WL BT o LU R (73 B, o5 69.5%), ARG CoOLRE LGS K AL O MU A S i . X O
WLk (324, & 30.5%). NZHEEAH NYHA I 2% 10 $1(9.5%). 111 4% 43 151(41.0%). IV 2% 52 151](49.5%).
A IR 80 1(76.2%), & FFHEIRIF 48 151(45.7%), £ 76Ca% S 84 1511(80.0%), B 5 36 41/(34.3%).
BEA: FH 2150 : ACEI B ARB 25 2j47)(100.0%) 8- 52 M4 BH 7 771 (75.2%) « MRA 25(63.8%)« #F1] JR1(57.1%) «

H = 2E(16.2%) 0 FELRAFIEUNER 1 s

Table 1. Patient baseline clinical characteristics

=1 BERELBEERIEREHE

TR 8227
g, % 71 (61~80)
B, % 74 (70.5)
B, cm 170 (160~174)
TR, kg 70.0 (60.0~77.6)

W4E I, mmHg 121+ 14

&5k IE, mmHg 72 +10
L, RImin 76+ 11
HIHIE, %

I E 80 (76.2)
V] 48 (45.7)
RN 84 (80.0)

7 B 36 (34.3)

OERHE, %

B 1 73 (69.5)
73111k 32 (30.5)
NYHA, %

] 10 (9.5)
I 43 (41.0)
1Y 52 (49.5)
WITTTE, %
ACEI/ARB 105 (100.0)
R 5244 BHLWT 771 79 (75.2)

MRA 67 (63.8)
FEF PR 60 (57.1)

Hh 3 17 (16.2)
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32 FEHE

FH 32 96 B2 AR R IR ATC ZEREIR A DG AL I B ARNI U7 . B R ZaE, S H 2 RFIE LUVNF)
#(12.5~25 mg) N T (50.5%), JEiZHRE, FEUTH, 41.0%0%) HE T E 2 K55 (100~200 mg). KiHESE
H br 7l 0 R R 32 BN A 25 R b i R AmAE . e F RIS RE S dE DA B R e AT 12 B2 Wl R R R
R E. W 1R,

bl
100%
90% 17.1%
80% 41.0%
0% 32.4%
60%
50%
0% 33.3%
30%
20%
10%
0%
B=823 [SiER7i)

B 12.5-25mg bid 50-75mg bid 100-200mg bid

Figure 1. Drug dosage shift
1 fIERErER

3.3. BEREIFER

W 2. B2 s, BEUTEE NYHA 730 08067 AT 205, NT-proBNP K-F1EIGYT 5 56T /i W1
BRI, RMERE DG, MK EEE. 10975 6 AN H LVEF BB B 2 235 (38%LL 32%, P <
0.05), LVD (5.60 Lt 5.80 cm, P < 0.05). IVST (0.93 Lt 0.96 cm, P < 0.05)A1 LVMI (100.07 Lt 110.92 g/m?,
P < 0.05) 2[R . /2 5 ThRE IS 21— @ 0l : LAD BERT4E/1M4.26 LE 4.38 cm, P < 0.05), #F 7K IhREDGE
E/e" AT 1K(13.80 LL 14.43, P <0.05).

Table 2. Comparisons of clinical and echocardiographic parameters between baseline and follow-up

2. BERLRRETIIEREHENRE DI ERRALL AL

Bl 35 liiRor P1A
[lIDES
e 121+ 14 119 +20 0.554
TRk 7210 70+ 11 0.413
NYHA %52
Il 10 (9.5) 22 (21.0)
<0.001
I 43 (41.0) 46 (43.8)
v 52 (49.5) 37 (35.2)
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ARG 2%

Continued
S A A

14, mmol/L 4.05+0.43 411 +0.47 0.215
JLEF, pmol/L 85.01 (71.63~109.99) 87.97 (69.40~120.13) 0.063
eGFR, mL/min/1.73m? 71.92 £25.51 69.83 £ 28.85 0.128
NT-proBNP, pg/ml 2335.53 (939.48~4577.00) 951.31 (392.92~2434.08) <0.001

e P L Bl R R bR
LAD, cm 4.38+0.58 4.26 +0.63 0.003
LVD, cm 5.80 (5.20~6.20) 5.60 (5.05~5.95) 0.023
IVST, cm 0.96 +0.15 0.93+0.16 0.040
LVPWT, cm 0.90 (0.80~1.00) 0.90 (0.80~1.00) 0.383
EF, % 32 (28~37) 38 (31~45) <0.001
LVMI, g/m? 110.92 (93.11~131.43) 100.07 (81.37~126.49) 0.005
E/A 1.05 (0.64~1.80) 0.75 (0.6~1.47) 0.129
E/e' 14.43 (11.69~22.11) 13.80 (10.60~19.58) 0.012

100%
90%

NYHAZ: %

0,
80% 49.5% P
70%
60%
50%
0% 43.8%
30% 41.0%
20%
10%
0% 9%
B iyl

EII =1 =1V

Figure 2. NYHA class shift
2.NYHA ER#HTREE

3.4. WLRBEIGER

3.4.1. 1L NFEFFEREXATT 4R AR

W 3 s, DI T LAEREE (0 = 60)5k LVD 4b, 5Ol E R R 2 AR S A
FEE: LVEF 2 F & THLL /K, LAD. IVST. LVMI #HTEN, Ele 8 RTHAK(P < 0.05). fE003E
B %D 1R B (n = 45)7, R LVEF f1 LVD 53400 E B Z AP < 0.05), HAb#AE 0 3)
BT bR T B B AR (22 3~ AP IR THAER WLEE) . NYHA 0 i ib 24 535 2403, NT-proBNP {H R 4P <
0.05), PRI 1)L AR L o
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Table 3. Laboratory variables at baseline and follow-up according to disease duration

3 3. FRIL N RIBFF R 8] 85 B4 K M B i ST HEARAY LR

<1 #(n = 60) >1 #(n = 45)
e \ ‘ ‘
825 LizRi} P Sk LizRi} P
NYHA %% 0.004 0.041
NT~proBNP, 2582.54 961.08 0,001 212073 951.31 0,001
pg/ml  (974.70~5056.66)  (393.48~2437.73) (879.31~4130.25)  (373.32-2434.08)

LAD, cm 433057 414£056 <0001 440 (410~475)  4.4(4.00~485)  0.580
LVD,cm 55 (4.8~6.0) 55(4.9-58) 0430 6.0 (5.765) 58(5.4~65)  0.010
IVST,cm  0.96(0.88-110) 093 (0.81~100)  0.035  0.94(0.83-100) 092 (0.81~105)  0.681
LVPWT,cm  0.90 (0.85-1.03) 090 (0.80~1.00)  0.188  0.90(0.80~1.00) 088 (0.80~1.00)  0.851
EF, % 33 (28~37) 42(35~48)  <0.001 32 (27~38) 37(28~42)  <0.001
LVMI, g/m? (86_51&'12%.30) (81.22%%52.9 p 0008 11977:37.09 1132623477 0.093
E/A 110 (0.60~200)  0.73(059-1.32) 0056 089 (0.68-1.80)  0.86 (0.61~170)  0.966
Ele 14.66 (1111 ~21.25) 13.46 (10.21~18.75) 0.044  14.00 (11.59~23.70) 15.64 (12.01~20.00) 0.116

3.4.2. AFHETraR IR
N7 4 fiios, BYE HFEF #59897 6 N HJS LVEF S2%1 00, LAD. IVST. LVMI. Ele’ 33 B&1% (P
<0.05). fELMEEF WA, X LVEF. LVD A REZ(P <0.05), HALEILHEUE. NYHA 734

NT-proBNP 1E7E 53 M K Lot s 3 3 535 0G5 (P < 0.05).

Table 4. Men vs. Women laboratory variables at baseline and follow-up

=4 B LEBEEL RIS IEREER

Ak

T (n = 74)

AP (n = 31)

Fek Fiti 17 P FHLL kv P
NYHA 52 0.012 0.008
NT-proBNP, 217201 909.25 0001 2802.54 1389.82 0001
pg/ml  (906.68-3927.26) (380.93-1854.88) (971.34-5271.27) (401.73-3560.71)

LAD, cm  445(4.10-473) 430 (3.80-470) 0007  4.20(3.80-470) 4.10(3.80-4.70)  0.347
LVD,cm 580 (5.40-6.23) 570 (5.20~6.03)  0.141 5.46 £ 0.90 5.24 0.2 0.028
IVST, cm 097 £0.15 0.93+0.16 <0001 094013 0.93+0.16 0.701
LVPWT,cm 090 (0.80~1.00)  0.90 (0.80~0.99)  0.352 0.91£015 0.90 0.1 0.852
EF, % 33 (28~37) 38 (32~42) <0.001 3246 40211 <0.001
LVMIL gim® g o e 11399&.27) 0021  110.60+2967  10502£3021  0.083
E/A 105(059-200) 078 (061-1.90) 0342 099 (0.69-1.26) 0.73 (057-123)  0.247
Ele 1429 (10.65-22.11) 13.46 (9.88-19.48)  0.011 17.96+7.74  1689%671  0.320
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4. g

O 7322 B RO MU IR I 2R 1, 2RI OIEY TR ABH B (0 ThEE R A, o IFS5 8 K&
TRERICE AR T3 HF BRGNS . — ik, O F FA RO LA AR SR s, &
DA N ) 2 SR B A R BOE (R, 50 M S RS ARG, RO ) i AR T
AERESE . S5O IEER 2 HFEF A7 I — N EE Hbr. THAR A 5T R B ARNI ZE T 4% 0 i 564 5 T
IR, 0 Januzzi 25 N & B HFFEF B iR ARNI 12 > A J5 O I BRI B 45 B 2 2032 [9]. 7E Desai
S NIIAIFFE P13 3 7 AU S5 18 [5]. AN TXT 105 B4 HFEF B33 A SV 6 AN H 5 O IhRe R R4S
PRI HEAT 7 [ 70 WF T &5 SR B0, B SV 6 A JE, KEZHUE#E NYHA 73224, NT-proBNP
fHFEAR, AR ABE LVEF 53715, LVD. LAD. LVMI. Efe"EZ E K. R 45 RE SV IEITREs L
EOTHRE, WHONEEM, WX HFrEF 538 RN TS 7= A2 AR 2 i o ER AR U s 1) RRE A 2 75 B it
{EAHE TS ) AR g8 5 IR A 7e 45 R IE A — 2L

ARNI I -IFLHI AL Bk B2, WS &= - R KR - BEERH(RAAS) RS, 0] i
JRE, HEIAFBARKAZEEIK, AR sk, RS, FHloIAF4l L OoeR, S ollE
SRR o TRIE, oG el PO B0 ot 550w P 1) B XN R, SRR AR . AR, W
JE R 25D S T DI I R AP 52 450 LR A0 [ B R SR S o I 5 A4 [10] . B dls RV T 438 T ARNI
REME W L L A, Bk > DS S FIHUUE 77, R R IR F g8 T 520 0 5 LT TRAR [11],
I RAAS ZGAIH EMA RS, AR IE AR 4@ A2[9] [12] [13]. SV ik B4 (1) AR 4 2 Sl m]
RE SO 50 NUEIE . OB AE TR A O AL A A [ 2R FTRISRIA . Iborra-Egea 55 A X
FESR AR B W R B, B JH AT DB 4] S MRS R R 45 6 B 1 KR (G B A R SR o IR EE A
100 B EL il ] D@k ] PTEN &R RN O WLARIIE T IR KRS 552458 10O LN R i 4 6 7
[14].

JRUAE i PR TR 1) 70 (1 B 2R ) P AN A IR sk AR, CEAT A 252 VR 7 i R kA, R
SRR AW RO T R HIA EAE R AT RE R A 7RO )1 s R A S . R —HEEE, 7RO R
BREKREE T, O™ E, ARNI SCEEMERAHE. Villani % ANMIFEERE, S5tk
[EE ML, fEWRREED 85 FEEE T, HAaLALEF M AEMINAENE R R 3~4 Z 1
HREMWA BEWAFRZL, BAERIT 12 MHE. HAES O3 EHEF L B (7 O = B
B kA A = DhRe) [15]. SAWTFUES REAR . 2R, AOtFT, OREFENET 1F1 8
HREVIIT LVD TG AR, 1O FERREEIT 1) 22 /0 1 AE g B VI LVD Bai B S45 /0 SRR FTRESN , ARNI
TERRARAr 2 78 R ) A THARAEIG AR, DLOWAR M B P e s WAR UK R FR L BB /N, e = 7
FERER, ISR E . Tl — D BOw A2 s K 0 8 2 DA K Bl U7 B (R SRAIE Sx — ez, B
FRIARL K 33 ARNIIATT, A KPR Bt R ¥ AR LG O DR 300 4 0o U B4 7 T 1) 2 Ak

R, SV iEFONUR A BEMKREEMN LAAERE LR, BHEE N EHE 2R EL. £
BEVIIY 6 A, Bk HFEF #23%57697 6 N H J& LVEF 280, LAD. IVST. LVMI. Efe’ 3 &1k,
FELE B WA, X LVEF, LVD A 224k (53 R Z, LVD BIBEEAE LA RIS it L.
X et AT 5 McMurray. Paolini %8 N W 7L A —2[16] [17], &M EFHEZmFE L, HIXZWINS i
AR RO, 5 Landolfo. Gu 55 A 7045 RAEEAR—S([18] [19]. /O R GeHh P 5 2 R AER KRR
FE E VAP TSR RS R R, WK [20] [21]) 152 ER[22] [23] [24]. #RT, Xe4zRRETE ARNI
T R AR A A e B, Fe R SN EAT 20 2 KO T REAR S, 8N T St dr
H LR 22 AR . 25 EE 2 BRI Lot N CREAR BT, X — s B INE T, RO PR RIAR G 1) 2 5 1T Re S
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HFrEF &3 (K8 BLRA T J7 I E A RSN, A 2t — PR Fe o L] o

AR, AHFFAFAE LT L RFRYE: B e, B O RN T e I = sl B i R
RN FH B S R AR A0 000 S RO s PR RGBSR =4 P 0 sl I 55 R SRR R 5 = Ih e, R
O RS IRAS 2 R 52 Do IV SRR I TT 2 AT AL I . 538k, BEAR R —DY K, THREAE
BEAT A T EIATSE T -

5. &g

i BRIk, AFFFTUESE, ARNI RERS B35 05085 HFEF BEIIRARGER, WO ER, —EfRE L
[l I SO o JE S A . P IKIhRE . ENEAL AT eh, DS PEANRE N R AL ) B s O D e DA S e R VR T B
WAE, 75 EEHEAT KR AT 7T ASE A3t 1 A ARNI I PR AR Y K HG 5 531 o 710 8 9 1 282 I 1R] AR O

E&UH

1) HE WA ERRTEG LI, 21-1-4-rkjk-9-nsh;
2) TS EST DA RN R AR, R [2019] 9 5.

SE K
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