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[ Abstract])

Heart failure is the end-stage manifestation of cardiac diseases with a high hospitalization rate and poor

prognosis. In the past 50 years, heart failure diagnosis and management are constantly changing. This article reviews

chronic heart failure staging, nomenclature and classification, and also changes in drugs and treatment strategies. Moreo-

ver. a new class of drugs, such as ARNI, SGLT2i, and vericiguat will be introduced in detail.
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Table 1 Stages of heart failure in 2001 USA
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Table 2 Definition of heart failure with preserved (HFpEF) , mid-range
(HFmrEF) and reduced ejection fraction (HFrEF)
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Figure 1 Classification and trajectories of heart failure based on LVEF
1 HFimpEF: B 1E LVEF<<40% . J5 4 — KB & LVEF>40%; *
% F LVEF R EEREAR (4126 ~4970) $2 T+ E LVEF>50 % [ 3% . 38 5
ST HOIE 459 4 WL DR 2 2 45 T B % ffF HEEF 8¢ HFmrEF
KIBIT
2 LRBGYWERTHRE

U T AR B A A2 BR R AL 25 W) 00 K 2 mIE S N
SR PR TAE & X0 2 R R WTR A O = YR
SRR A 1 R MUE . NN TE I 3 3 g 2 B BE
T 28 PN 43 0 ok B RO L P B BEAE (4 22 LR 22 B0 A
7 D IR B B — ELAE R W R
2.1 20 fh22 50~80 4EAX, 0 MR IT I i O L A
PRI N S 24 e 5RO LI T
A PR 8038 7K i 47 i A 245 i 1R i A A )
R ARG R A I J 077 o X 26 24 W A A - 1) e S0 2800
B BE BH 1k 0 3 29 19 K . W B B 3 I K 4K
T3,
2.2 20 22 80 AEARJE W1 Ak 2 WF ¢TIk 52 Al 28 1N 43 b
FR GO F BO0 U A R 51 R O 5 KR A R R G



W EF 2023 F 3 A % 3545 % 34 Med ] West China, March 2023, Vol. 35,No. 3 « 315 -

BRI, B TFE T SR A MR YT
FR AR S 32 A A i A K 5K R e Ak B 1 71 CACED 5%
M4 B3k 1] Z K45 507 CARB) B 32 A B 4 70 LA Mz
T [ ] A2 435 B3 (MR A b7 FH 33 JL 28 25 9 ok 4 i)
045 BTk T R 48 (RAAS) FIAS A 42 R 458
(3 BE 2475 . ACEI il ARB 28 — Z 51 Kk B A I IR B
SE S T WY A B P 4 2R A T s B IR IR S
REME BRI AE R S BRI . g2
PRBE A 75 B 30 U 4R I AE T 2 R0 s o 2
RS = VRS TE Y/ IR (EN i e oo (PO R 1 I ol R
RGN I B XA L 1 S DL B R A 5T 1 T R L IE
S 2 2 ) B . AR NGO o AR Y AT R L P B
TR 0 HR A VR R R BB K A R £ Ak R Al 245
T AR,

2.3 EAER D EEIRYT KRG, O 5 25 W) 1 A 5 A
Pz TR, Rl B2 L O IR
HEA T Z B 22 80 4 AR AL AR il K 3R A2 R i
JHRC T 9 41 550 CARNDD | -8 2685 4 b [R) % a2 B 19 2 9041
FICSGLT21) | w] ¥ P 5 45 W2 2 Ak 1l o) 98 550 (4 5z v
WO TE 38 38 4 4 700 CBP AR A 7 ) O IUILER B8 7 0T
#) (Omecamtiv mecarbil, OM) 5. ARNI % ¥ 2 4¢
“E =M ) ACEL/ARB; SGLT21 Wy im A 4>
SRR RLT R R 2455 4ESr PE KL OM LK AR AR
A7 B A L T T A 0 o R I 2 DL SR YT R

2.3.1 ARNI ARNT & i i Ml Ak il 30 a1 350 v 22 12
25000 S 0 BE IR HE 1 s 1 a0 S R0 B — 3k A, AT
Wk /0 ) K 43 i [R) B R RAAS, 2014 4F & £
PARADIGM-HF #f 55 d: 44 A 8442 i) HFrEF
H PR 27 A A . S5 R R 5 AR R A
b s ARNI 41 5 25 B AIG 32 B2 43 4 2 S F (B0 3 1
B FE T KU 20% (RR=0. 80, 95% CI:0. 73~
0.87,P<C0.001) .0 Ifil 4 #E 1= KB BE AKX 2020 (P <
0. 001) | A0y 34 g KBS B AR 21 26 (P<<0. 001), 2018
4F,PIONEER-HF #f 53"V 3L 45 A 881 i (A 2 1k 2k AR
k0 AR HEFEF B, 45 8 BRI W #E A
ARNIT B ARARE ) B3 4 (4 B IR N K g B 78U 1] 499 K D
(NT-proBNP) /K F. 2019 4F % 3 ) PARAGON-HF
WF5E 2 Sy A 4822 i) LVEF=45% () HFpEF H ¥,
LB T 35 AN . AR WoR, 54V 4 M L,
ARNIZ REAR & Z 2 G 2 8 3 (30 3 A BE 50
MLAEFET) R 13 % (RR=0. 87,95 %CI:0. 75~1. 01,
P=0.06), B0 25 R KA G0t B
25 ABAE L LVEF45 % ~ 57 % WA 20 23 A v
WL E] T 1025 AR 25, 43 ) I AIG  EE FR RU GA
27% M 22% .,

BT UL B R e 4 L O R S A O
R B HETE ARNI H T HFrEF B3 (1 254
1£) 32021 4 ESC (0 R H8 F R 2022 4F 36 [0 248
B 6T HEmrEF 35 7 2% & 0 ARNT DL REAIE
DB FFET KUK (T b 2847 52022 AR L EH O 5
e e F A8 4 HEpEF & 3% vf % 8w Al ARNI
DA B ARG A3 B JRURS: CTT b 24
2.3.2 SGLT2i SGLT2i J&— % & 11 R B b
2y, ] g /b ST ity )N A8 G A A W Y EE 0, 3 PR A 2
8 B HE o DT B3R AR I W | I A 28008 ol 25 o R IR 0
WERTJE T far . ARG YA RAR S G K4 51 e TS
PZIREE N

SGLT2i By £ i .0 1l 5 45 & ik % C(EMPA-REG
OUTCOME"* | DECLARE-TIMI 58/ | CANVAS!®))
R SGLT2i & 3 FAK 2 B0 BRI A I 3h bk 6 B 1
Al O LA 0 R A R B0 I R B R E. 2019
R F M DAPA-HF #5849 A 4744 f] HFrEF
BFE L RAIRETT 18,2 AN H . 5B A M L, ik 4 5
EAENT A i - e R L QIS ~ 3 A Y=
TET) KB 26 % (HR=0. 74,95 %CI:0. 65~0. 85, P<
0.001), & 3 B IO I 58 28 T2 WU 35 1800, B )5
EMPEROR-Reduced #ff 5717 44 A 3730 f§l HFrEF
BF LA 16 7 L 4551 WoR A 21 i 21 a2 it
F2H 0 2 BEAR 2 G 2 AU (IR 3 A B 500 I
BHETH K 25% (HR=0.75,95%CI.0. 65~0. 86,
P<0.001), WiTi#Fse 858 SGLT2i %} F HFrEF
BE AT R, ik 2021 4F ESC O g/ ot T
HFrEF 8 F 1697 i K1 el 28 2 — 3t J2 8 SGLT2i
AFMEGE I 4 = M7 B DB 2, 2021 4F &
% () EMPEROR-Preserved #f 530% 4L 44 A 5988 {4
LVEF>40% 1) 18 0 2 B &, Py 26. 2 1.
R BN, 5B A A e Bk 51 i 4 3 PR AIG
B AL SR (O A BE S0 1A B8 T KU
21% (HR=0.79,95%CI:0.69~0.90, P<0.001), tt,
RO FEEOR A T REAR O A B KUK . 5E T itk 1 F
58,2022 AF RO IE R A SGLT2i I T HFm-
rEF il HEpEF B3 A7 B T B AR 0 52 43 Be A G i 48
VT kAR ([l a 6447 . B . DELIVER #F 55
K3 LTI 6263 ] LVEF>40% 118 7.0 3
BH RIS 2.3 A, 45 3 WK IA 6 51 i 41 A R
FVZH 3 AR E 2 A AP GO = B AR B0 148
FETH X 18% (HR=0.82,95%CI:0.73~0. 92, P<
0.001),

2.3.3  HESEPGOR 27 P OICR — OB B R T S
12 PR AL (GO JIHGR] 38 o B 42 48 sGC LL g n



« 316 - WERES 2023 F 3 A % 35 %% 34 Med ] West China, March 2023, Vol. 35,No. 3

sGC X P EE — AL B (NO) By SR (i 3R B 1R 15
1 (cGMP) {4 e, #5188 NO-sGC-cGMP 4
LA 5 38 I 2% I A S 9 LR G AL 4 R 2 R L i il
BET Al LB BE FAR L O UL R P 38 L 0 AL AE JE
DA Ak, 4t 57 P8 WK = 0 il PR BF 5% (VICTORI-
A)PTF 2020 A& YA 5050 i) LVEF<<45% H
AU RACEE SR S RE AR P8 RO R AL
BEPG 10.8 A~ H . &5 WK . 5 e R 4L A B 4 S P
WIZH b 5 R AR 2 2 5 A 2 A R (R 32 8 IR B 5
DI FE T K 10% (HR=10.90,95% CI:0. 82~
0.98,P=0.02) , FEARAF: 4 XF KUK 4. 2%, K& IR
T 24 4 BE VEAE RN 1) LR AR R A
MR TR 5, 2021 4F ESC 0 245 31 i 47 76 ©Af
F ACEI(5{ ARND .8 2Z & BH i 7 f1 MRA #E471R97
i) HFrEF B35 205 H B0 2 =, v] 2% 584 4k 57
PG WICLA R A 0 I A8 952 99 BE T 180 3 43 B IXUBR: CIT b 26
HEFE) . 2022 4 & LG R FE - AR A UHERE L 5
S F R KU 1 HEGEF (% Cn G 91 B DhREAS & il
TR A PR 9 45 )t T 2 R FH 4 S PE K,

3 HFrEF 2EBTRBEHNET

AR 45 A 0 22 45 g (U 2008 4 ESC 0 3 48
M) F L HEEF 5835 (1938 97 2 “ Step-by-Step” ¥
TURR R BB BR 259 22 A0 T o 338 H A5 R & 1 i s
— W, B AL R T R T B K Y I )k ) 4
M8 S5 YIR 7 (GDMT) 5 & . % S 847 ER .
B H TR B R AR 45 . BB A .0 R 48 B (D
2021 4F ESC .0 REAR ) TF 4 4 757 i 1 22 Fh 25 4 B
BARYT AR IS B A G R ARRAE CAn i e o0 28 L I B0 12
PR B L AR ) BE RN R AR IR YT SR I ol R
H AL A A IR .

FEl ST BIF 0 8 0 5 FH 25 1 4 L A
V] 8 Ay D A AT AR 3R R BE TR L 2 0 B
2 R ] IO A A P RN 32 VTR 2 AR 4 T
AR AT . [R5 T 2R T T (&L 2) #EL,
W3 AR AE 4 TR S8 A 4 Rl 259 1Y 5 L e
JE PRk S ) b O AR R 3K R IR T R IS AT
R B 3 1l 15 A 03RS 1) T B8 A S DA T PR B b T
Bij BT FIAE B o L [R5 T 5 S29R 97 i it 52 7k .

Bl AT W 4R O I 2 i s B R E
AT R B 25 % 25 M 4 A 1 PR VIROR 2 BLXEAR R
J RS AR 0 200 R IR 1 B R TR YT
PRI, 5 0 32 VR 7 1 22 TR A Y CR A 5 58, 181 3) L )
I 25 Py AL Al R g SR A T AT BRI AL A DL S B
MEREMHREGENAY TR, REDHZ . BET
EIL /) e A A

Conventional sequencing

Stepl GOSN N B-blocker +
o
Step2 EIENNGEY Step2 ARNI
L
Step3 MRA

Proposed new sequencing

Step3
Step4
Step5

Uptitration to target doses at each step
Typically requires 6 months or more

All 3 steps achieved within 4 weeks
Uptitration to target doses thereafter

B 2 7E3EEMAK HFrEF 235t SCHE B Rl A 77 B0 M2 R f 3 A0 Sk g
Figure 2 Conventional and novel sequencing strategies for the implemen-
tation of foundational treatments in ambulatory patients with
heart failure and a reduced ejection fraction
TF : ACEL Il %5 % 1K 2 5% (LB A0 150 7] 5 ARB. 1048 % 3k % 1T 2 45 B 70 5
B-blocker. 3 32 {4 BHL ¥ ) s MR A. [ [ 7 32 (4 F5 B 7 s ARNL I 4 B3k R
32 I UG 40 50 R 5 SGLT 21, B4 %5 % Py [ % 32 26 1 2 Sl )

RAAS inhibitors

Ivabradine g R vericiguat

b

SGLT?2 inhibitors oM

B-blockers

B3 AEALCHARBETAYHATRAS
Figure 3 Possible combinations of different heart failure drugs

WL RRAHAMAE  BLE R4S . RAAS inhibitors.
F- 1M i 2R [E AR 2R 4840 ) 50 5 p-blockers. B 52 {4 BH i 5 s MRAs.
R T 52 PR S5 9070 5 SGLT2 inhibitors. f-4 450 By [7] 5% 32 26 (1 2 0 i)
# s Ivabradine. 4845 5 5 s vericiguat. 457 P ; OM. 0 JULILER 2 11 3%
T 5
4 NG

AR AR OCEMNEIF KA T 2 E R
AR o BRI R E AR O IR T 25 W) NG T SR W E R TR
OO R E UG R ERK . ERE
M 2017 AR B0 3 R B FIET B, B O =
TRIT LR R B PN L B T LA B i B T AR — &R A it
s DLLEO 32 B e 2 BRI 7 DT B K BR
b R ARG 0 o PR e 6 R AE T8 B 1m0 3 BB AR TR T
I Hx e e 2 .

[5% k]
[1] WANG H, CHAI K, DU M, et al. Prevalence and Incidence of



W ESF 2023 53 A % 3545 % 38  Med ] West China,March 2023, Vol. 35,No. 3 .

317 -

(2]

(3]

(4]

(5]

(6]

(7]

(8]

9]

(10]

[11]

(12]

A National
2021, 14

Heart Failure Among Urban Patients in China :
Population-Based Analysis [ ] ]. Circ Heart Fail,
(10): e008406.

GBD 2017 DISEASE AND INJURY INCIDENCE AND PREV-
ALENCE COLLABORATORS. Global, regional, and national
incidence, prevalence, and years lived with disability for 354 dis-
eases and injuries for 195 countries and territories, 1990-2017: a
systematic analysis for the Global Burden of Disease Study 2017
[J]. Lancet, 2018, 392(10159): 1789-1858.
HUNT S A, BAKER D W, CHIN M H, et al. ACC/AHA
Guidelines for the Evaluation and Management of Chronic Heart
Failure in the Adult: Executive Summary[]J]. ] Heart Lung
Transplant, 2002, 21(2): 189-203.

P A R A 20 VAR 4 420 S B AL, T E E T 20
BHENZEG 2, PRECMEWRRERBERA S PEO DR
WS RNAYT HE R 20187 1. AR it A S 44 7, 2018, 46 (10) ¢
760-789.

HEIDENREICH P A, BOZKURT B, AGUILAR D, et al.
2022 AHA/ACC/HFSA Guideline for the Management of Heart
Failure: A Report of the American College of Cardiology/Amer-
ican Heart Association Joint Committee on Clinical Practice
Guidelines[ ] ]. Circulation, 2022, 145(18): e895-e1032.
PONIKOWSKI P, VOORS A A, ANKER S D, et al. 2016
ESC Guidelines for the diagnosis and treatment of acute acute
and chronic heart failure[J]. Rev Esp Cardiol (Engl Ed), 2016,
69(12): 1167.

MCDONAGH T A, METRA M, ADAMO M, etal. 2021 ESC
Guidelines for the diagnosis and treatment of acute and chronic
heart failure[J]. Eur Heart J, 2021, 42(36); 3599-3726.
AR B4 LI R R & B ROk R LT L e 1 A5 R
Z47,2017,45(8) :688-692.

BRSO IR IR AR IR e AE AR R LT ] K
2§,2016,44(8):929-931.

MCMURRAY J J, PACKER M, DESAI A S, et al. Angioten-
sin-Neprilysin Inhibition versus Enalapril in Heart Failure[J]. N
Engl ] Med, 2014, 371(11): 993-1004.

VELAZQUEZ E J, MORROW D A, DEVORE A D, etal. An-
giotensin-Neprilysin Inhibition in Acute Decompensated Heart
Failure[J]. N Engl J] Med, 2019, 380(6): 539-548.
SOLOMON S D, MCMURRAY J ] V, ANANDIS, etal. An-
giotensin-Neprilysin Inhibition in Heart Failure with Preserved

Ejection Fraction [J]. N Engl ] Med, 2019, 381 (17):

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

1609-1620.
ZINMAN B, WANNER C, LACHIN J M, et al. Empaglifloz-
in, Cardiovascular Outcomes, and Mortality in Type 2 Diabetes
[J]. N Engl J] Med, 2015, 373(22); 2117-2128
WIVIOTT S D, RAZ I, BONACA M P. et al. Dapagliflozin
and Cardiovascular Outcomes in Type 2 Diabetes[J]. N Engl ]
Med, 2019, 380(4) . 347-357.
PERKOVIC V, JARDINE M J, NEAL B, et al/. Canagliflozin
and Renal Outcomes in Type 2 Diabetes and Nephropathy[J]. N
Engl J Med, 2019, 380(24) . 2295-2306.
MCMURRAY ] J V, SOLOMON S D, INZUCCHI S E, ez al.
Dapagliflozin in Patients with Heart Failure and Reduced Ejec-
tion Fraction[J]. N Engl J] Med, 2019, 381(21): 1995-2008.
PACKER M, ANKER S D, BUTLER J, et al. Cardiovascular
and Renal Outcomes with Empagliflozin in Heart Failure[]J]. N
Engl J Med, 2020, 383(15). 1413-1424.
ANKER S D, BUTLER J, FILIPPATOS G, et al. Empagliflo-
zin in Heart Failure with a Preserved Ejection Fraction[]J]. N
Engl J Med, 2021, 385(16) . 1451-1461.
SOLOMON S D, MCMURRAY J J V, CLAGGETT B, et al.
Dapagliflozin in Heart Failure with Mildly Reduced or Preserved
Ejection Fraction [ J]. N Engl ] Med, 2022, 387 (12):
1089-1098.
ARMSTRONG P W, PIESKE B, ANSTROM K J, etal. Ver-
iciguat in Patients with Heart Failure and Reduced Ejection
Fraction[]J]. N Engl J Med, 2020, 382(20);: 1883-1893.
DICKSTEIN K, COHEN-SOLAL A, FILIPPATOS G, et al.
ESC Guidelines for the diagnosis and treatment of acute and
chronic heart failure 2008 : the Task Force for the Diagnosis and
Treatment of Acute and Chronic Heart Failure 2008 of the Euro-
pean Society of Cardiology. Developed in collaboration with the
Heart Failure Association of the ESC (HFA) and endorsed by
the European Society of Intensive Care Medicine (ESICM) []J].
Eur Heart J, 2008, 29(19) . 2388-2442.
MCMURRAY J J V, PACKER M. How Should We Sequence
the Treatments for Heart Failure and a Reduced Ejection Frac-
tion?: A Redefinition of Evidence-Based Medicine[ ]J]. Circula-
tion, 2021, 143(9). 875-877.
GAN H, TANG H, HUANG Y, et al. The diamond approach
to personalized drug treatment of heart failure with reduced ejec-
tion fraction[J]. Rev Cardiovasc Med, 2021, 22(3) . 573-584.
(%5 B 89 :2022-11-24; 1& B H 85 :2022-12-23; f 48 - X RED





