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Progress of medication treatment in heart failure

Yipaerguli » Yimingniyazi ,Adila * Azhati

(Department o f Cardiovascular Medicine ,First Affiliated Hospital , Xinjiang
Medical University \Urumqi , Xinjiang 830011,China)

[Abstract] Six traditional drugs and 5 new drugs aiming at heart failure are provided in this paper, their

reaction mechanisms,toxic and side effects were analyzed. The treatment strategy transition from the recovery

of short term hemodynamic state to the long term repairment with the improving the biological property of

failure heart as the goal is introduced. .

[Key words] heart failure;treatment ideaj;clinical trial;complications

O 7 3 iy S 0 R 55 2 R 1) 8 R B B,
(% 6 % AR B R MO AE R, 2ERA ML 2 600 J7
NEAT O 1 3 0, 76 & 3K B 5K, 0 71 %8 98 1) R 9 %
it 1.5% . B R E N R Tk B B n L 35~ 74
BB B, 0 D) R R 1. 30,11 80 % LA |
HAEN D S0 R R C ol ad 109%™, Bgaesh
WUIRYT REASE G R R MY A 3 A, 20
22 90 ARAR UG & /0 77 % 98 1 3R I B A % A8 Ot 42
P43 0 LT 396 2 0o v A T o ) B ARG ) B
(4 Bt 2 1195 A6 2%, T30S AR A I I R RE IR B e AR
AT R H A
1 RGEHWIETT
1.1 I3 Bk R HI57 (ACED  ACEIL i i
BEL VBT 1. 787 5% 5K 22 2 4o 1 %) 4 D T ol v S A 2 s
JUE L I8 B AR H R I A K R T (Ang 1D B KSF
TR AT AT ELES Ang [T 751 0.0 AILAH AR 1Y 98 1 &
[IANES B o VA S DA S E G = Bl 11197 NP2 il B
) fi A 255 BEL 1 03 7 0 2 P B 7R OB O
XFF BT AT A R B o B R IR R O ) R
(HFrEF) 3% , bR 3B A 25 2 0iF 302 A BE I 32, ¥ N fiff
F Ang 197 (1 A 84725,

1.2 Angll Z{RFHEEFI (ARB)  ARB A 5210 28 3 ik

TR A ARMWR S« KUE 1992 —) AEBL B B+ . EEMN IR OMIGIT BT, ©

IRAR WS 5] A ) 3 T e I A M K M AR R R R
N . AR 4 A . ARB SRR A oA DR ™ 2 @A A fi
e % ACEIL iy—F IR,

1.3 BB Z AR PR (MRAY  MRA 5 i BH 7 %
(B T 5 32 A 1 45 4, T B 43 BEL RT3 - i A R ok R
B i 3R 58 (RASS) W AFE FH . AR 4 48 F 1 42, % F & 0
I ACETL K B 32 # BH ¥ 70036 97 5 475 A I IR A R 1
HErEF B #7500 MRA FEAK0 7 55 08 0945 b %
R AR T KM .

1.4 BB B 32 M BH A ) 3 2258 4o 1 52 ik
Mg e RASS W &R AEM . X TREM T —#
ACEL, H Z 805 6l 7 — F0 R R 50036 97 J5 A7 A 5E AR
1) HErEF H 3, B 32 A4 BH i 7 W] 2 — 20 B A1 S8 24 1
RIRHRCT EHm .

1.5 FIBRF PR 38 i 2 E 40 L K HE T B840 B
5 BT 96 00 T B R A E IR, I R B WL A ) R
FUA LAT I R R0 L W 8 2 | 4 ) IR 391 L ik P
PP B 0 5500 L (E S B 2 R O L S B R 4
PO PRAVE WS . R A R 4O B g e B, A
PR AN ——HU R PRI 2 R FE P70 AR 3R 259 S FE AR
SHRI A A 31, 32225 25 90 5 038 1 A e e A1 4 i i
{40 g o 5 R L R S RT3 i R i T v a0 K OF

{#151E% ,E-mail:adlndl@163. com,



FTHRESF 20194 10 A% 48 5% 20

MR E MM BB R, A T8 & B 18P0 ) 588
IR B TR L A I 0 Ty 3 vl R B T R Ay
WA T B B A2 AR 1 5RO LI R T B A
R,
1.6 BRSSO I A AR B S0
MR B RBAGY A, RS2
YRR YT 0 P O T 3 08 1 1 25 W), 8 D B 8 im0
LS T3 0801 0 U802 B & AT T B R DR AN .
IER S BB RS TR R T M,
SR BV B TP 0 IR R B R L0 LR
FEE A O] (IR 25 ok 22 P B L AT R L
B 2 11 C X 4 P 8 ) BURR M L i e LBl B 5 LBk
B ARSI 10245 4 3508, 8 AT (il I 3 57 9 WUA0 i ARt
SRR CATP) KM 9 2 38 38 JF ik, 5 B0 A g -
gk s DT B A 0o IE 5 B0 o 2 P s ELAS 3G o ILAE
A8, 3 AN B I BR W R I HE CcAMP) 148 it P9 45 85 1 1Y
W BE L TR O R R R T T AR A
VB 1R 9T . AR X 5 BT 3R 1Y G A R R 5 e AT A A
Gy,
2 HEIGY
2.1 fwMERKEE A Ang 11 32 7K CE # ) 5¥ CARND
2016 4 5 J1 , BICUH R 3 [ 43 S0 BE BT T o0 ) i v 4 R
8 35 % RASS FH W) ARNT 1 Sy 565 1L 43 % [ A% 75
DS EER R T 2844 . ARNT 2 i HE JIK 3 A1 Ang 11
2 A 14 XU A 500 BRI R N $5e 22 1 o Vb 3/
T T L o AR e 3 A v e S R R0 D 2
45 vb M ( sacubitril/valsartan, L.CZ696 ), PARA-
DIGM-HF B 58 J& 3 4F 0 7 36 98 A 7 S04k 1) B A i =
WF5E . Hegh SRR 1L.CZ696 5 H Al 89 b5 1697 ACEI
FAH, AT 3 — 25 B Ik HErEF 8 %0 145 56 7 KU
(20%0) 0> 1 3 8 A e U (21 90) B 4 TR BE 1 KU
(16 %),

LCZ696 FI BT Ang [l 532 KM 45 G Wl Ang
I Jr 51 & 14 I 45 i 46 %% I, 348 43 BH Br RASS 19 1
RS 5 55— 1 ARNT AT $00 il i e ok e 4 4 FH - ot
SR B R 22 VR L P B ORI LR R AR I A
TP R A AT i G ot A 5 A RO 1 DR A
HEBR B A RV . W ad R B4R A . ARNT AT &
P Bk 000 o8 ARG 52 Ja it 2 s 0 T8 1 i) 7K SF 19 2 45
SIS A2 E I Wt o 7 |G R AR OE Y AR L/ o 58 -
RIBFGEUESE T LCZ696 H1 45 Vb 1 #1036 2 0 %5 25 4
AIRE M LCZ696 AT LK AR 547 B0 I 45 25 40

ARNI AN R Jz B J7 . AH ¢ BF 58 42 4 77,
LCZ696 T 7E {00 2K 7 KUY L AR i R % 1 K £
BRI 3~5 h™H kb G i 45 1 K i i

3563

KA AR R B LCZ696 YR 7 A b 457 H ACEL 2= /4> 36
W S A R B Z A H 2 IR 24/26 mg 1Y
O TN i /S IR0 ) R L AR 26 d JE H ELULPY A
BRI o A s LR e A TE ) RE A A TR 12
T oAy 3 5 B B T v 0 B SOV A L P b
00 50 N N T T B 418 R B OIE i (CKD)
R

2.2 HEH AWFI4NK (recombinant human brain na-
triuretic peptid, rhBNP) rhBNP & —f i 7 DNA
L 2H AR R 3 A T A R TG R T AR S &
MU= A= 59 PR B A 48 K (brain natriuretic peptid,
BNP) H A7 A 7] 1) 22 56 W2 HF 7 L 25 (8] ST AR S5 48 S A= 9
WPESY . rhBNP b 3E ¥ Hh 2 25 P sl 2y,
FA T 3k il A 7 18 LR IR R A 30 R A2 o 8 2%
A5 FEPL RASS AR 4 Bl a0 L4 i 25 4 - . rhB-
NP A A R 2ok 0 NUBEZE 9 5k L0 L B -5 3L
(.0 77 %298 58 0 DI RE K

2.3 Ktk & & (ivabradine) K& & & 7 4F
P A1 7] 5% 4 AR RO CTF) 01 A 495 40 i 3 £ s £
75Kk A 3 W AR SRBRAR L MR 0 6
AR IR AP AT T E T R AR A S CIRLO g 3 9 1T A B
RACT) A 33K 1800, i H 42 w0 7 32 vl 3 1Y .0
TR B A T R

2.4 EALEYC LA S PR LK AR 0 ) Omecamtiv
WA WLEREE 1 ATP Bl HE R, gk # Pk
5O WUNUER 2 e JUL 20 e &4 2 388 o i 34 m 2 0
2 3T I AR g A R AN B O U B AR L A 52 )
cAMP FUES & BE . W Im R IR g8 R W], 6 T Sobk
WS & P 0 ) 3 U 1) S O DU S UL BR AR 1 S R
AT REAR 2 28 Wi 4 R ET K R 0T s g 0 DI BE L AT
VDB e 0 — Fhogn BLIG YT 259 . 2 2 AT i IR
g,

2.5 I Na /KT ATPase Il %] (Istaroxime)
XIE %5 BT UE W 5 o0 7 3 98 sh A8 Y 1.0 JUL 40 i Y
JULHE 1o 2 o 45 U A2 AR [ 5 S G sh 0 T e Ak
AR . e AT I o Eh-BE-A TP 38 0 40 i o g
B B VAR R R A s LW 4 g ) s T T 38 3l L 1Y
5% N AT 5K A0 B PN U B AL B T R R R B IR
FFSRAE . SHAH %55 A8 2 0 ) 5638 1B % (1 BF 5
t PR, Istaroxime ¥7 205 7 58 AH OC , 55 K7 i 2 BE B
Vi 6 240 1 A R AR 22 0 = AT IR OR A AL HOR
13 011 A P N By T T S AN | 537 S o e B S
BTG I B O A 2 R S A i B O R

2.6 HH AW E-2(Serelaxin)
N PR TR R R it 3R -2) 5 21 245 4900 o RUE A4 1l 1) /)N

mecarbil

Serelaxin J&—ff



3564

S FIEPERR L AE I —F R B0 R Y H AT e
HEACTT 0 PR 9236 . &l sk NO 81 i1 &F 5k
B IR AR R R KX 7/ R (B P <
PRAG BR LA B O I 5 L B8 4 B Bl bk A R
i 5ty 22 B A0 1 A K 2R TR Y R TR T AR B L
ST Y3 A R B st 3 R BE B P AR A A T
BRECHT £ W58 & P, Serelaxin B8 3 i 1 5 4 %
PR 118 B A R AT R SR AE I 1 2 3K L 7R Serelax-
in A BB X T 1057 Sh bk 6 R A Ak 5 vk N A — RE R A
. RELAX-AHF i 5 45 5 & /"7, Serelaxin 7] i,
ER AR AHE B35 PR 0 PR ERE R B AR AE L 56 L Ath i
PRZE S5, ALFE A 0 3 58 8 3 Ak ek 20 1) e 500 FH A L 4
S A e e 8] 25, - T6 B 2 1 AN R HAS B AR AHF
FRAEBE R,

25 LTI L Bl B B2 00 R R L 0 S 0 B IR T A
FCARAS W7 e, DA 3 1 38 30 ) 2R S W R e A Ry
L R v U 1 2B ) 2 1 I Sk BT A8 5 SR
AL e 8 3 I PR T I0LE 1 2 0 B AR R R4 D Ay
WA IEIT R B AR M R s . B
TR IR 245 40 1) L 4 o T s b B R B Y A B

S % Uk

[1] ANSARA A J,KOLANCZYK D M, KOEHLER J M.
Neprilysin inhibition with sacubitril/valsartan in the
treatment of heart failure: mortality bang for your buck
[J].] Clin Pharm Ther,2016,41(2):119-127.

[2] WANG W,HU S S,KONG L Z,et al. Summary of report
on cardiovascular diseases in China,2012[J]. Biomed En-
viron Sci,2014,27(7) :552-558.

[3] YANCY C W,JESSUP M,BOZKURT B.et al. 2017 ACC/
AHA/HFSA Focused Update of the 2013 ACCF/AHA
guideline for the management of heart failure:a report of the
american college of cardiology/american heart association task
force on clinical practice guidelines and the heart failure socie-
ty of americal J]. Circulation,2017,136(6) :137-161.

[4] PONIKOWSKIP,VOORS A A,ANKER S D,et al. 2016
ESC Guidelines for the diagnosis and treatment of acute
and chronic heart failure: The Task Force for the diagno-
sis and treatment of acute and chronic heart failure of the
European Society of Cardiology (ESC). Developed with
the special contribution of the Heart Failure Association
(HFA) of the ESC[]]. Eur ] Heart Fail, 2016, 18(8):
891-975.

[5] SOLVD I,YUSUF S.PITT B.,et al. Effect of enalapril on
survival in patients with reduced left ventricular ejection
fractions and congestive heart failure[J]. N Engl ] Med,
1991,325(5) :293-302.

FTHRESF 20194 10 A% 48 55 20 4

[6] KHAJANCHEE Y S,CASSERA M A,SWANSTROM L
L.et al. Diagnosis of type- | hiatal hernia:a comparison
of high-resolution manometry and endoscopy[J]. Dis E-
sophagus,2013,26(1) :1-6.

[7] KATZ P O,GERSON L B, VELA M F. Guidelines for the
diagnosis and management of gastroesophageal reflux disease
[J]. Am ] Gastroenterol,2013,108(3) :308-328.

[8] #=tg. 252 M. 7 W, dbat . AR T4 At , 2008.

[9] TERMAATEN ] M, VALENTE M A,DAMMAN K, et
al. Diuretic response in acute heart failure-pathophysiolo-
gy.evaluation,and therapy[ J]. Nat Rev Cardiol,2015,12
(3):184-192.

(107 XA E, 2= . 48 400 g 50 38 1) SRRV IR0 A8 35 B2 9 £
AT LT DL b BE BE R 2 4 4 . 2016, 37(3) : 13-
316.

[11] LIU C, LIU K. Effects of glucocorticoids in potentiating
diuresis in heart failure patients with diuretic resistance
[J]1.] Card Fail,2014,20.:625-629.

[12] ST 300 . 2 0L 55, 20 {400 4 I R JH 25 06 45 [ M.
dent: i E R BOR R 2003,

[13] MEBAZAA A.NIEMINEN M S.,PACKER M,et al. Le-
vosimendan vs dobutamine for patients with acute decom-
pensated heart failure: the SURVIVE randomized trial
[J].JAMA,2007,297(17) : 1883-1891.

[14] DESAI A S.CLAGGETT B L.,PACKER M.et al. Influ-
ence of sacubitril/valsartan (1.LCZ696) on 30-day readmis-
sion after heart failure hospitalization[J]. ] Am Coll Car-
diol,2016,68(3) :241-248.

[15] MOGENSEN U M,GONG J,JHUND P S,et al. Effect of
sacubitril/valsartan on recurrent events in the prospective
comparison of ARNI with ACEI to determine impact on
global mortality and morbidity in heart failure trial
(PARADIGM-HF) [J]. Eur ] Heart Fail,2018,20 (4):
760-768.

[16] DUARTE VERA Y C,CACERES VINUEZA S V,DA-
HER NADER ] E,et al. A novel agent in the treatment
of heart failure with depressed systolic function[J]. Arch
Cardiol Mex,2018,88(4):287-297.

[17] BENOMAR K,ESPIARD S,LOYER C,et al. Atrial na-
triuretic hormones and metabolic syndrome: recent ad-
vances[J]. Press Med,2018,47(2) :116-124.

[18] KAPLINSKY E. Changing the treatment of heart failure
with reduced ejection fraction: clinical use of sacubitril-
valsartan combination [ J ]. J Geriatr Cardiol, 2016, 13
(11):914-923.

[19] FLARAKOS J,DU Y,BEDMAN T,et al. Disposition and
metabolism of [ (14) C] sacubitril/valsartan ( formerly
LLCZ696) an angiotensin receptor neprilysin inhibitor, in
healthy subjects[]]. Xenobiotica,2016,46(11) :986-1000.

[20] TRIVEDI R K,POLHEMUS D J,LI Z,et al. Combined



FTHRESF 20194 10 A% 48 5% 20

(21]

(22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

angiotensin receptor-neprilysin inhibitors improve cardiac
and vascular function via increased NO bioavailability in
heart failure[ J]. ] Am Heart Assoc,2018,7(5) :e008268.
VICENT L, JUAREZ M, MARTIN I, et al. Ventricular
arrhythmic storm after initiating sacubitril/valsartan[ J].
Cardiology»2018,139(2) ; 119-123.

HSIAO F C.CHU P H. Prolonged first-dose hypotension
induced by sacubitril/valsartan [ J ]. Acta Cardiol Sin,
2018,34(1) :96-98.

DE VECCHIS R, ARIANO C,DI BIASE G,et al. Sacubi-
tril/valsartan for heart failure with reduced left ventricu-
lar ejection fraction: A retrospective cohort study[]].
Herz,2018,19. doi:10. 1007/s00059-017-4671-1.

FABER E S,GAVINI M,RAMIREZ R,et al. Rhabdomy-
olysis after coadministration of atorvastatin and sacubi-
tril/valsartan in a 63-year-old woman[]J]. Drug Saf Case
Rep»2016.3(1) ;14

EMRICH I E,VODOVAR N,FEUER L,et al. Do plas-
ma neprilysin activity and plasma neprilysin concentration
predict cardiac events in chronic kidney disease patients
[J]. Nephrol Dial Transplant,2019,34(1):100-108.

PAN H Y.ZHU J H.GU Y.,et al. Comparative effects of
recombinant human brain natriuretic peptide and dobu-
tamine on acute decompensated heart failure patients with
different blood BNP levels[ ]J]. BMC Cardiovasc Disord,
2014,14(1) :31.

YANG H.SONG Z,JIN H,et al. Protective effect of rhB-
NP on intestinal injury in the canine models of sepsis[J].
Int Immunopharmacol,2014,19(2) :262-266.

TEBLRR AL B B, 2. a1 4 A i ) A IR o 12 0 g
v ) BR R HR AT 19 VR T S AL 5 [T, B8 A s 4% &
2015,14(1) :1211-1214,1218.

MR IRTRK FEIRERL O Jy aE v S B E T A AT SR
P 254 —-C RLFI 49 IRBIF 50 0 R [T ). %€ ME 5 2% 5, 2016, 15
(10):1093-1095,1099.

SWEDBERG K,KOMAJDA M,BE HM M, et al. Ivabra-
dine and outcomes in chronic heart failure (SHIFT): a
randomised placebo-controlled study [ J]. Lancet, 2010,
376(9744) :875-885.

CLELAND J G, TEERLINK J R, SENIOR R, et al. The

effects of the cardiac myosin activator,omecamtiv mecar-

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

3565

bil,on cardiac function in systolic heart failure:a double-
blind, placebo-controlled, crossover, dose-ranging phase 2
trial[J]. Lancet,2011,378(9792) :676-683.

XIE B,ZHAN L. Advances in Istaroxime research,a no-
vel positive inotropic agent[]J]. Adv Card Dis, 2009, 30
(5):858-861.

SHAH S J,BLAIR J E,FILIPPATOS G S,et al. Effects
of istaroxime on diastolic stiffness in acute heart failure
syndromes: Results from the hemodynamic, echocardio-
graphic,and neurohormonal effects of istaroxime,a novel
intravenous inotropic and lusitropic agent: a randomized
controlled trial in patients hospitalized with heart failure
(HORIZON-HF) trial[J]. Am Heart J, 2009, 157 (6):
1035-1041.

DIEZ JL,RUILOPE L M. Serelaxin for the treatment of a-
cute heart failure:a review with a focus on end-organ pro-
tection[J]. Eur Heart J Cardiovasc Pharmacother,2016,2
(2):119-130.

DANIELSON L A,KERCHER L J,CONRAD K P. Im-
pact of gender and endothelin on renal vasodilation and
hyperfiltration induced by relaxin in conscious rats[J].
Am ] Physiol Regul Integr Comp Physiol,2000,279(4) :
1298-12304.

SAMUEL C S,UNEMORI E N, MOOKERJEE I, et al.
Relaxin modulates cardiac fibroblast proliferation, differ-
entiation and collagen production and reverses cardiac fi-
brosis in vivo [ J]. Endocrinology, 2004, 145 (9): 4125-
4133.

BRECHT A,BARTSCH C,BAUMANN G,et al. Relaxin
inhibits early steps in vascular inflammation[ J]. Regul
Pept,2011,166(1/2/3) :76-82.

TEERLINK,JOHN R,COTTER H,et al. Serelaxin re-
combinant human relaxin-2 for treatment of acute heart
failure (RELAX-AHF) a randomised placebo-controlled
trail[ ] ]. Lancet,2013,381(9860) :29-39.

Hh AR 2 2 2 O L BB 2 3 230 ) R R 2 2L v [ R O B
S0 BT T G RO BN R EREE RS,
oL 1 2 W RNA T AR F 20181, Hh AR I 2%
#.,2018,46(10) :760-789.

(s B #1:2019-02-16 &[] H 11 :2019-06-08)



