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H E

HEJ: ST ARNIBRE AT X2 45 5 ML & FFHFpEF B & B IRIT 3. 7. #320204£1 5 ~20214£10
AE KM AR RER 2 655 FMLES 4 Mo BIRE IO 135 BE, BIEAATRSNARNI + fib
TH40f, fhyTH40Bl, XTRRA406], HHTEITET. BWIT6MNABRIRRTR, LRERR: CRPE
F1 (CRP) %35 B iE & 3 (LDL) - N3 5 44 3 R 9Bk (NT-proBNP) , .0 B FE R : 22 0 B AR S (LAVI)
ZOEREIRB(LVMI). £ O FEF5K 20 4o i Vi B A58 B /47 ik B0 R IR I 3 (E/e’) A0
EH M (LVEF). A RRF. BAER KRFET-FF, PHEARNIBGE MLY% &9 & L EFHHFpEF B8 47
FRE LIRS BB 25 5 : Y697 )5, ARNI + fhyT4H: 85 3 FE R &, ik E.LDL.CRP-NT-proBNP,
LAVI, LVMI. E/e’/KFBHBREMK(p < 0.05), fhyT4: fkHE. LDL. CRP. NT-proBNP. LVMI. E/e’F
F&(p < 0.05), XTHR4A: BkE T (p <0.05), HMIFERTAITEE X (p > 0.05); HAILE: ARNI+
T4 BAMEA, BkE. LDL. CRP. NT-proBNP. LAVI. LVMI. E/e’/KFBI B K(p < 0.05); &
HpEV 6N A R LEFABEBE DB N2H(5%), 5H1(12.5%), 1051(25%), XHRAFT-16]. FHAE
HEHYMARRM, ZREATFRL(p > 0.05). £id: ARNIBREMHIT W A BB ZER MLEH
HFpEFEEAERE. MR OVER, BB OREREETUE, WLERIERAZ.
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Abstract

Objective: To investigate the clinical efficacy of ARNI combined with statins in elderly patients
with hypertension complicated with HFpEF. Methods: From January 2020 to October 2021, hyper-
tensive heart failure patients aged = 65 years with retained ejection fraction were selected and di-
vided into ARNI + statin group (n = 40), statin group (n = 40) and control group (n = 40) according
to medication regimen. The clinical efficacy before and after 6 months of treatment were analyzed,
laboratory indicators: C-reactive protein (CRP), low-density lipoprotein (LDL), N-terminal precur-
sor brain natriuretic peptide (NT-proBNP), cardiac ultrasound indicators: Left atrial volume index
(LAVI), left ventricular mass index (LVMI), left ventricular early diastolic maximum mitral flow ve-
locity/early diastolic mitral annular peak velocity (E/e’), left ventricular ejection fraction (LVEF),
adverse drug reactions, rehospitalization and death endpoints, and evaluate the effect of ARNI
combined with statin on the quality of life, cardiac function and prognosis of elderly patients with
hypertension and HFpEF. Results: After treatment: the ARNI + statin group increased the total ef-
fective rate, and significantly decreased the levels of pulse pressure, LDL, CRP, NT-proBNP, LAVI,
LVMI, and E/e’ (p < 0.05). Pulse pressure, LDL, CRP, NT-proBNP, LVM], E/e’ decreased in the statin
group (p < 0.05). The pulse pressure in the control group decreased (p < 0.05), and there was no
significant difference in other indicators (p > 0.05); Comparison between groups: compared with
the other two groups, the ARNI + statin group had significantly lower pulse pressure, LDL, CRP,
NT-proBNP, LAVI, LVM], and E/e’ levels (p < 0.05); During the 6-month follow-up in each group, 2
patients (5%), 5 patients (12.5%), and 10 patients (25%) were readmitted due to heart failure, re-
spectively, and 1 patient died in the control group. Conclusion: ARNI combined with statins can sig-
nificantly improve the quality of life, reverse ventricular remodeling, improve cardiac function and
long-term prognosis in elderly patients with hypertension and HFpEF, which can guide clinical me-
dication.
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1. 518

LE OO R 2y, TR LT A0 7 3 v (heart failure, HF)BE A 11225840 S U1 i S8 - T
. 5 i o K £ B9 0% (heart failure with preserved ejection fraction, HFpEF)Z) 5 HF [#) 50% LA E[1], 1fi
HFpEF H A 758 BEA YT [2] - 48 &5 [ R 43 2, vy 1 He L 55 AH 5¢ HFpEF 21 R & WL 1 HFpEF 28%4[3] [4],
X} HFpEF WP ZHBE TR MG YT, MBS a7 AU . Yo R il 45y b 32 5 4> ARNIL,  Hi i HE K (neprilysin,
NEP) #7170 i B A1 ARB(Z5170 $H) 2 B 2L gk, ARNI JE I 1 A2 AP 8 RGT(SNS) AN & - IR
kR - WELE 3 S0 (RAAS) I /8 51 98 O LB A a4 FH T O AN 197 & NO-cGMP-PKG JE #7697
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HFpEF [5]. AVTZWInT BRI RV 7 BRE N BEZIhfE FEPUAACNI. SRR ) o iRl
Gy RGO NE R E[6] . AT FTIE L [ o A 2 A UL 5 JF HFpEF S35 M ARNIBR & ARy T iR 7
JE IR 20, N HFpEF MRy iR fts% .

2. AMERE
2.1 X&,

PEH 2020 4 1 H~2021 4 10 A AAE 7 KM B 120 15132 46 i i 1S & 5556 70 SR B8 0 ) 5838 i
BE A8 ], k72 5, HEHE 65~99 %, PR 75 & MRIEHZ TR v ARNI + fihiT4H 40 1, b
VT4H 40 5, XHHRZH 40 . gINARVE: 1. FF4 ISH2020 Z4E K2 WibnitE[7]. 2. 774 (2018 4 [
O S5IRIT IR ) Rt HFpEF 2 Wibsdt: 1) BAG O I8 IRAALE, LVEF >50%; 2) K451
RO B ESE, e OEARE, fobEy REET TR INEEA 4 3) Kim B BUEAIRIKHT4(NT-proBNP) > 125
ng/L B¢ B BUANSRAK > 35 ng/L [8] [9]. HERRFRME: 1) M E TR . FIKALOIUR . LR R .
2) B ThaesiE, B/ kg % (GFR) < 45 ml/(min-1.73 m?). 3) SVERYLIEZIN . RS BERAE R
PRI 5 Bk S5 o 4) TR BRI ThRERRIS & . 5) MEEAS MRS . 0 RE i e Ae 3
%ttt

22. B

3ULEE NP JE THIIAYT: KRR E. JAWAN FRA. B 2R, CCB 4. ARNI +
MYT2H, WHEIT + TRYD e B 25 30 [ 5 v S 256 BR A =], [ 241 %% 120190002, 100mg] 100 mg/
W 2 kIH, BT [ d 256 R A, B 245 #E5- H20051408, 20 mg] 20 mg/ik, 1 ¥/,
aER AP AR AT A [ SR B R 25 (b ), [ 24535 J20170008, 10 mg] 10 mg/ik, 1 IR/, ABIT4, H
VG IT+ D IRBT B VTS Fr DR 25 IR A =], B 25#E5- H20051408, 20 mg] 20 mg/ik, 1 k/i, %
B G AR T A5 A [ 300 R e 25 (R (), 2475 120170008, 10 mg] 10 mg/vk, 1 WK/MG; KR4, HM
RIT, 3 HIRYT 6 AN H ERIIAH KR FR AL .

2.3. THAIERR

231 BREWE

RAE NYHA 73 Gy 7 BOdATHIE . W OIhREEGERERE > 290, M), AR EREREEATH &,
H ARG H L, e OIhREGERE > 140, MRl SESERREGE, nTEMA BT 5K
REFHEES); T RIT7 6 BE S TR S AR G s 8 200 BARCE = (B8 + AR/
S x 100%.

2.3.2. BXE

DB R A 6 min, RGBT A S SR, ArufErdiy, ARAL, Ao BB E TR, wl
[ T2 B R 4EEAT R 2 om &b, DAY “REHROUHE, EENE 2 K, BUSME. O, kT,
Hofg W 4E 5(SBP) . (L &T IR, MR R F%, MR R R ARME, s 5KkIE(DBP). Wik 5% 5Kk
ZFEENIKIE.

2.3.3. HE{bikiR
WU VR YT A J5 25 B AN Rk L 5~6 ml, 1% H1.05256 % ELISA A& CRP, BRI 48548 LDL .
NT-proBNP #5#75
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2.3.4. WHIRBAEIRIR

T OE R LVEF, %O %I RN A(LVSD), 7 E &7k K M4 (LVDD), 2% /5
FE(IVS), 7r % JaBE R FE(LVPW), 7o O Z 75K 5L S L I8 f5e RO B /87 7 B 0 — I PR I B2 (EJe”) »
FAHH L O ERER(LAVIY, ZOEFREEHLVMI).

235 FREM
FHVRIT 6 DA MEA LA WIBHS A 5% . IR >3 40l b, HARE LIET- I

24. G

K 1BM SPSS 25.0 4 it 8147 Gi i+ 2420 #, Graphpad prism 8 22 /8. 1E 237041 1) 72 & %Rk DLS %
HFREZE (X +£5 on), 1RITHTE LWEBCR RO tA56; —ZH0R LLBCR F B R 5 20001 JEIES A i
HPOR AR AL B (DU A A BRI ER) M (QL, Q3)E R, TRYT AT E K FL FE A Wilcoxon FRAI S —4HlAI Lk
BER A Kruskal-Wallis #0856 HE070R L 20 R %ow, HUEBCRH X2 K65 Fisher HitIE2i%, # P <0.05
NERBG R L E TR Kaplan-Meier £ T G0 1H 04T

3. #R
3.1. 3 A— AR BERIELER
3 AT HITMES . ERE . BIFEEM . MKk, LI E OSSR bR LA, TaER, BATT
PE(P >0.05). (L7 1)
3.2. 3 AIMRIT L

3 MiB)T JE A SR TTIH ARNL + AT LS A BORIE R, BAITAL RO IR, %2 7A Gt (¢ =
7.273,P =0.026, < 0.05), IGAITRE2ZE., (W7 2)

3.3. 34ABKIE. LDL 7KFLLE:

3HIRITHIMKE . LDL i, ZRTESITEE (P > 0.05). SiHyrarthis, 3HkE FHERAS
T (P < 0.05), ARNI + fliyT#41. flyT41 LDL FPEZEFARIM %= (P < 0.05), X4l LDL yqJ7
JaETFE, ZRILGT5E (P >0.05); Y7 EHMLLE, ARNI + fyT4H k&, LDL ~FFEEHAR P H
R, ZRAgi#EE (P <0.05). (W% 3)

3.4.34H CRP, NT-proBNP 7KLt

3 HIAYTHI CRP. NT-proBNP LL#, ZRIgiit#E X (P > 0.05). HiGyTaTtbEs, ARNI + T4
FeAiT4, CRP. NT-proBNP K445 4t 24 (P < 0.05), XHRALIAIT G N4, ZRES0 5= (P >
0.05); ¥&JT JE4LIAIELE:, ARNI + 117740 CRP. NT-proBNP N [&4 HAth 4L &, 2 3 it 2 (P <
0.05). (W7 4)

3.5. 3 AL AELEHI R Th BB FEAREL B

3MIRITHI %4 LVEF. Ele’. LAVI. LVMI LT Z (P > 0.05). S5iEITATHLEL, ARNI+ flyT4
LAVI. LVMI. Ele’¥JH T, LVEF JhaE, A2 (P < 0.05), fiT4l LVMI. Ele’ NEA St
(P < 0.05), XHEAIGRITE & BRI G225 (P > 0.05); AT JFALIAIELAEL, ARNI + flyT4H
E/e’s LAVI. LVMI T A A B 2, 22538 Guil2%i& (P < 0.05), 3 4 LVEF {I7 e B L Z R (P >
0.05). (W#%5, % 6)
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Table 1. Comparison of general data among the three groups

=1 ZH-RERIEER

WH
WP X £5)
BMI (kg/m?* X+5s)
P51
% n (%)

% n (%)

2 TR RS [N (%)]
fE MLERE[N (%0)]
B8N (%)]

S L[N (%)]
T E N (%))
PRI N (%)]

Jik s (mmHg)
CRP (mg/L)
LDL (mmol/L)

NT-proBNP (ng/L)
LVEF (%)
LAVI (ml/m?)

LVMI (mg/m?)

E/e’

ARNI + fhyT2H(40 )

74.85+7.63
25.32 + 3.46

16 (40)

24 (60)

13 (32.5)
40 (100)
18 (45.0)
39 (97.5)
11 (27.5)

12 (30)

68.03 £ 17.28

17.09
(4.81, 29.14)

2.52+0.69

1636.00
(484.63, 3885.50)

55.00
(50.25, 58.00)

59.78
(46.28, 80.31)

110.96
(103.22, 124.23)

14.95 + 3.50

YT 4. (40 1)
74.93 + 8.04
24.80 +2.81

17 (42.5)
23 (57.5)
17 (42.5)
40 (100)

9 (22.5)
40 (100)

8 (20)

4 (10)

73.47 +11.98

30.11
(16.55, 45.72)

2.72+0.69

1631.00
(581.50, 7454.40)

55.00
(53.00, 58.00)

53.35
(44.35,74.01)

113.79
(100.31, 121.47)

15.46 + 3.20

5 2H.(40 1)
74.02 +6.65
24.82+3.87

15 (37.5)
25 (62.5)
18 (45.0)
40 (100)
13 (32.5)
39 (97.5)
7 (17.5)
8 (20)
70.23 +16.77

15.78
(11.08, 39.83)

2.41+0.68

1093.00
(660.15, 1647.75)

55.50
(53.00, 58.75)

53.82
(43.85, 85.28)

115.23
(92.10, 122.54)

14.64 +3.76

FIx?H
F=2.724
F=0.296

x*=0.208
x*=0.208
x2 = 1.458
/
x2 = 4.575
x2=1.017
x?=1.277
x2 = 5.000
F=1.247

H =5.650
F=2.038

H=4.176

H=0.619

H=1.248

H=0.170

F =0.560

P
0.070
0.744

0.901
0.901
0.482
/
0.102
0.601
0.528
0.082
0.291

0.059

0.135

0.124

0.734

0.536

0.919

0.573

7E: BMI= fAEF%; CRP=C & M; LDL = IREEEEMA; NT-proBNP = N uial AR FI#K; LVEF = Z.0
EHMAE; LAVIE = EO0EERIESG LVMI = EO0EREFEE; Ele’ = A0 iKE I AU M & KR E 147

G AR A T SR

Table 2. Comparison of the total effective rate of the three groups n (%)
2. ZHBBEWERLE n (%)

2| B%(n) BB n(%) B n(%) F3 n(%) BB RE(%)
ARNI + fhyT 4L 40 27 (67.5) 10 (25) 3(7.5) 92.5
fhyT4H 40 12 (30) 22 (55) 6 (15) 85
Xof HEZH 40 4 (10) 24 (60) 12 (30) 70
X2 - - - - 7.273
P - - - - 0.026
¥ x3=7.273, P = 0.026 (< 0.05)
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Table 3. Comparison of pulse pressure and LDL among three groups (X +s)
52 3. =HARKEF LDL EEE(X £5)

=5 FXE (mmHg) 2H P4 Lhg LDL (mmol/L) H e

H -
YRITHT BITE =E t P* WRITRI  WITRE =l t P

ARNI + . 4 . .

gy 08031728 48.25%9.52" 1078+ 15.66" 7.088 <0.05 252+0.69 1.78 030" 0.74 079" 5967 <0.05

fhyT2H 73.47 +11.98 58.23+11.87 15.25+12.63 7.634 <0.052.72+0.69 1.99+0.49 0.73+0.65 7.081 <0.05

WTHEZH 7023 £16.77 63.85+12.99 6.37 +14.10 2.859 <0.05 2.41+0.68 2.29+0.54 0.12+0.84 0.931 0.357
F 1.247 18.697 9.237 2.038 12.425 8.526
p¥ 0.291 <0.05 <0.05 0.135 <0.05 <0.05
W P AHWIRIT RIS B P AR T RS B
Table 4. Comparison of CRP and NT-proBNP among the three groups M (Q1, Q3)
52 4. =%H CRP. NT-proBNP L£3 M (Q1,Q3)
s CRP (mg/L) B NT-proBNPLDL (ng/L) 20 P L
A% .
WITEE VRITR b z P*  YRITHD WITE ZH z P
ARNI 17.09 1.91% 12.65" 1636.00 480.00" 964.00"
+ At (481 201 2 (0.50, (2.87, -4.812 <0.05 (484.63, (164.03,  (382.63, -5511 <0.05
T VT e 10.06) 21.90) 3885.50)  1119.50)  3084.60)
T 30.11 3.48 21.09 1631.00 1059.00 530.70
u (16.55, (0.85, (13.04, —4.879 <0.05 (581.50, (449.85, (11525, -—4.167 <0.05
= 45.72) 19.21) 31.53) 7454.40)  1947.25)  3976.25)
ot 15.78 25.32 -1.02 1093.00 986.00 210.00
Qé“ (11.08, (7.69, (-26.56, —0.665 0.506 (660.15, (356.75,  (-135.50, -1.821 0.069
= 39.83) 44.69) 12.12) 1647.75)  1544.95)  586.10)
H 5.650 36.431 23.591 4.176 10.398 18.038
P 0.059 <0.05 <0.05 0.124 0.006 <0.05
Ve P ULMIRST RIS B P LIRS RIS HL
Table 5. Comparison of three groups of LAVI and LVMI M (Q1, Q3)
5. =4H LAVI. LVMI EEE M (Q1, Q3)
. LAVI (ml/m?) 2P LR LVMI (mg/m?) H L
A .
YRITHD WRITIE ZE z p* YRITRT WBITE ZE z P
ARNI+ 5978 52.45" 538" 110.96 101.03" 9.30"
i (46.28, (4731,  (-1.34, -3.051 0.002  (103.22, (97.79, (1.83,  —4.597 <0.05
- 80.31) 61.60) 17.46) 124.23) 105.01) 22.40)
53.35 58.99 -2.57 113.79 106.43 9.57
flyT4H  (44.35, (51.10,  (-7.63, -1.398 0.162  (100.31, (101.18, (-7.23, —2.226 0.026
74.01) 72.95) 4.92) 121.47) 109.87) 16.77)
53.82 59.54 -4.29 115.23 112.34 -1.14
STHEZE (43.85, (52.76,  (-9.41, -1.940 0.052  (92.10, (105.56, (—28.12, -1.156 0.248
85.28) 78.76) 3.80) 122.54) 122.57) 15.47)
H 1.248 8.147 16.998 0.170 26.547 10.105
P 0.536 0.017 <0.05 0.919 0.001 0.006
Ve P ULARST RIS B P LIRS RIS HL
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Table 6. Comparison of three groups of E/e’, LVEF M (Q1, Q3)
52 6. =4H Ele’. LVEF LB M (Q1, Q3)

5 Ele’ HA KR LVEF AN B
HE
YBITRT BT e =HE t p=* JRYT RO SEbid =) =& z 2
ARNI + 12.22 + # 55.00 58.00 ~1.50 B
gy 1495£350 7L 2732647 6553 <005 (50.25, 58.00) (55.00, 62.00) (5.0, 0.00) 3.001 0.003
. 55.00 56.00 -0.00
N Q —
fyT4H 15.46 +3.20 14.11+355 1.35+4.13 2.062 0.046 (53.00. 58.00) (53.00,59.00) (~2.50, 1.00) 0.709 0.478
55.50 56.50 -0.00
oHHE _ _ _
A4 14.64 £3.76 15.16 + 3.67 —0.51+3.03 —1.067 0.292 (53.00, 58.75) (53.00, 60.00) (~2.75, 2.00) 0.260 0.795
F/H 0.560 9.164 9.578 0.619 5.278 7.092
P 0.573 <0.05 <0.05 0.734 0.071 0.29

Vi P ALPRITRTE e P LIRS RIS
3.6. ARNI + ;TR EERIEHRTNL

ARNI + By TVEF7 5 22 0 E A IS Ele’s LAV, LVMI #8535 T/, LVEF Fi, BHEMMAE =R
R (WHE 1)

37.3AAMARKRN BN, AR AEH

HAHBEYT 6 & I B 2 51(5%), 5 151(12.5%), 10 f(25%), XFHELHAET: 145, 3 4HY
THEAUMAR KM (W 2)

150 150
100 100 -
— —
- =
<< -
— —
50— 50—
0- 0-
V= b T I =] V= b1 7= =]
ARNI+th 7T 48 ARNTI -+t yT 2
20 80
15— 60
&
2 10+ £ 40+
m —
5 20—
0- 0-
BTl ETE b= = = =]
ARNTI -+t yT 40 ARNT+fth 7T 40

Figure 1. Changes of cardiac color Doppler Indexes in ARNI + statin group
1. ARNI + fST4RILBE R BIEFREE (L E
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AR HTRE AL
1.0
=71
X712
=X 13
0.8 +
+
A
0.6
4
7
204
0.2 I —
0.0
0 2 4 6
BEVTI R (H)

Figure 2. Cumulative survival analysis of three groups
El 2 ZHRREFESH

4. W1ig

I 5% HFpEF A% 5 i 099 700 St R 20 Ak sk 0L 3 e i 463 AH 5% HFpEFR R HFpEF-1 A2[10].
W I 2 HFPEF JEAE50 . MG & . ik 512 HFpEF (AL : © IMfsh /g oy, O ULIge e
K, WIATEESE N, OUILE; @ ke i MBIy IRk I s 115280, M N 400
Wit shaeal, M K5 1 (angiotensin, Angll). W Z(ET)E %, NO/Angll Ebf) Sy, 15
AL - EEEEAE . ATk e RIS PR, SBP FHir, DBP RRE, KRGO, I i I R
Jk R, CNUIE R 4R n[11]; @ SNS K RAAS Bi% . RVER 7. FALRE. 1555 S M
WIS HOE B R AR @ SRERIEE RSB P 5 A= A7 2 (ROS),  FEIE A K —%
AL (NO) AL AN A= 25 (M A B R S (CGMP) AR PRI B, AT B A1 Co LA L P9 2R 1S G(PKG) 1)
TEME, SRR KA S AEFE RS, O LR . O EEAM[12]. © I R A0 A S 42
(epicardial adipose tissue, EAT)E 4, FEr b flEN SORER -, FEUL AL E L 4E10[13].

I P 5 400 JEL IR 3o 0 Bt AR ) (LBQBST) $ sk I, iDL A NPs (IR AR, NPs @it
BARKAZAR(NPR)E N cGMP R AEAFEVEFT; i 470 IHFH BT Angll (f) 1 L 32 fA(ATL)30H] RAAS, 7K. 44
W, ORGP RE R, R DR, AT L A O SR R
gk o L= &7k DIRE . Solomon S5 [14]8F 7K BN, S4@bIHAHLL, JRYT 12 A5 ARNI A HFpEF &2 (1)
NT-proBNP 7KF '~ [% 23%; J&77 36 i), 22 AR IR 46/, H B3 NYHA 73 2% 23 . PROVE-HF [15]
WEE K0 ARNI A5 22 100 28 47 5K R WA 28 8746 $ (left ventricular end-diastolic volume index, LVEDVi)4% & 3[4
- EVALUATE-HF [16]#f 7T .7~ , ARNI i Fi 3 12 JEI I 5 70 == 47 g Ak S AR B A S (108 75 O sh B R
f055 LVEDVi. LAVi } Ele’ B 23% . AW ARNI + T4 LAVI. LVMI. Efe’ Ui EAFEARIGTT R
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