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Dapagliflozin in Treatment of Heart Failure
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[ Abstract ] Heart failure is a serious chronic progressive heart disease with high morbidity and mortality. At the same time, heart

failure is often a complication of type 2 diabetes. During the treatment of type 2 diabetes, researchers found that the hypoglycemic drug

dapagliflozin can reduce the morbidity and mortality of heart failure. This article will review the mechanism, clinical research and safety of

dapagliflozin in the treatment of heart failure.

[ Key words ] Heart failure; Sodium-glucose cotransporter 2 inhibitor; Dapagliflozin

OB R 35 ~70 2 ARER EESEIA, ool
PRI B FET NS B A SE T AN 40% 1
AP T (0 5 ) 245 Al MRS 114 7™ B AT ZOR
WrBL, R, 2 EEROMERZ —, BT EE
W Bl st v D HERY DI BE 18 1RO IR T BLE E
TR E YRR, JF s O FR I 25
LS iayT 7 J7 A A T R o I R 7 iR
J7 LA BRI SR FTEE 25 e R e
A TIEZIRIT I B O R e R sE T4
TEAERTE F WAKAR FE s AR, I, 38 U075 28T RO YA
J7 R0 AR O R TS Y LARRAR O R 0 R
AAEBER, 2 BURHRAG H H 2O = 30N, 75 50
H—[FAYT, iR A P P N B R B — T 44
IR B ) 245 ) ] BE A IR T O S I T AR
X HA DI T T — RS
1 EAEFEEE Y

IR SR -4 2 R e ds AR 2 R A AR
25 2 — , HAT v e B A0 B4 AR T 2

EEWB . [{R A APEEEE (81300243)
HEE—1EH . TFI, E-mail ;7972348 @ qq. com
BIS1EE R , E-mail ; xujunbo2000@ sina. com

— 7l T R A2, v R 7 2 R R
BT 2017 4F1E AL MBI G i, (0 A% 514 B A
S — N T G B A L B 1A 2 ) 2
Pyl AR B R 2 M T M
/N X 28 B /)N BR U 3 0 7 25 ) o R 0 % 5
90% ‘', VePRIE BN AR LG IS A 2 B 1R AR
U 3 S /DN X A ) I M D O LA
A AT W 2000 A PR B I, TR 30 5 0 s 58 25 114
MR B A B PR s A/ S
2 KRR ISR O E AL

KK Bl —Fh I 259, T 7F 2 F0RE R
F T A AR B AR AT S AR Ik R
FUEHETT I 2 BB TR B T, O BE I S5 R AN e
SRERA TR 10 I, SO PR 25 W03k K 5 ¥ A A
TR EA G T 2 00 S 2 A BOTA YT O 2 Y T TE A T
[ [P S R Do Bo.Y SR D G MY (1K= R (B
FHEHLH, BFFE N BRI T 3B e, 3T T3
ZARSIRE BT T 2R SE AL



UG 0 R 2020 4 8 HEE 41 B4 8 W] Adv Cardiovasc Dis , August 2020, Vol. 41 ,No. 8 - 831 -

Baartscheer %5 JIE 524 - 26 L 5 52 44 2 3kl
FIBEM ] S+ AR BN MR Na*-K* 52 #: D16, A
T A Co OLEH LI P 1 Na® | Ca™ VR B, S FBIL I 1)
MO Bl F A O I B0 Y & AE R Lytvyn %50
A IEAK B Ve (1) I 40 PR RS 375 1 ) BR 1) g W foff A 3
ORI (A1 D SRR CTRIEN Pl 2 i N & T
TR O T MR, o et 0o I 75 A, A A T 0
FEIA AR DR O D BE R R
Tk v Y R B 6O LAR I AR T R R R, AL
T30 100 JUE 7 S50 5 51 2 BB AN 4 R0 JTL A0 L 1 45 40
2L, Koutroumpakis 25 & Bk 51 i ml B .0
JULEAT L 5 2 5 1 A 7 T e K O A AR 25Ok A5 O
TIfE, Sano 551 WA E AE AT F 4 -1 25 Bl L2 1k 2
P Z 5, B AR P B 21 40 i A il 22 K T, I
ZNLT AN TR I T i B 2 T e A 2L 1
ZLANM AR X AALH] Al BE7E— & RL R 3G 7O
AN A AHE N, g T 0 LY BRI R S . Mudaliar
SEUOTEI K BN A L 5 A 2 B R AR LA
JIL P R AR Y %) e 2 2 28 S TS, T K R L s 4 4 A i
TR ML T 22 1) ATP, TIT 2k 728 10 LAY BB 5
B T O WUCAR J FILO ISR, BRIGZ A, ik 48 51 i
Al g HAT WD O JULAR U T AT AR AL T I8 2RAE K
TR D I 24 i 32 1 A B ke LA R A 2 B ik ok
FERE AL S0 LA w5 7R
3 2EBERBEFLR

O TEAIRAS Lo I o () R [ B, B2 2 28
WEDRIS (1) — iy DI KR, — 38 Z [ 6 % U0 1 Bk
BB 2 BORE IR 0 SO R B AE TR DR RO R
FIFET A BOR B, 5 F 2 BUWE R BB A 1L, 2
AR PRG£S AL T 800 R AR R 75%
SIER AARLE 2 AU R B O i KU RS i 2. 5
W i S P B & 2R AR PTRR  AO E  XURS 1
LT AF . XEFRARREA, KU 2, tein 65 %
84 2 BB PR S A7 O IR 10 A5 R95E
TR,

2 HUHE BRI ) 8 1T RE 23 & e R PR AN [) 26 284 1)
U 3 S 2 S I 53 R AT o0 ) 52 (heart failure
with reduced ejection fraction, HFrEF ) F15F ifil 73 5504 B8
.0 7 32 U (heart failure with preserved ejection
fraction, HFpEF) 1 LLC> AILAH Bfd 9 25 2K R R oy
S, TS BT 200 3 1 35 RN 494 ik A 185 i,
BRI ZE AT IR (B R - R KR RGm
30 B SZARBE A ) 3 BT R S AR Ak
PP IR ) L RO, BRI R AP Y ) i, HFpEF
ST LR GEMIE 7 A ZURAE ARG O 8T 3

T LAY TS T BE B A AN LT 4 AL, I ARG 220
5 PR R SRR B A A, X el 228 D A 1 50 7
R AR A —3" , HREF 83 50 R
1 40% ~50% .

823548 5115 %+ HErEF Fll HFpEF 33X 9 #p A [6] 28
BRI IE 23 A A [l 1997 24157 DECLARE-TIMI 58 it
I AE ARG B T BT A 523 0 5 1l o3 B4,
S5k, 5 HEpEF BH FH L, ik 48 511§ 51X HEEF
BEMOEEBCR AR M 2 (P=0.046) , %
FFE 0 2 B0, 6 BRI Co I 55098 PR PR T2 2R O I, 3645 41
HAUM HETEF AR 2, % HEpEF ABETCRL (P =
0.012) " A I, 1K 4% Z1) v o0 I ARG 1 7E
HEEF Fl HEpEF X W A [W] 25 84 9.0 3 vh AT BB A i
ANIE % HEEF BY7 8085647

R ORT, B A LI R kA 51 5 A 2 RO R
o I 0 3 Y B T YT AU T 3T A . DECLARE-
TIMI 58 55 /2 i 33 AN E 5K 11 882 AN Ar il s M [m] =
S —IpEAL ACE X B A I AR5, & 76 PEAS
TRHE B R 00 L 28 4 P RN R . R AR RN A
T 17 160 151 2 AUBEIRAG B, H b 6 974 4] (40. 6% )
CLARA O A, 10 186 1411 (59. 4% ) A B0 ML 45 9
W53 A IISZARE LA 1 = 1 A He i Bt AL 43 T A T 4
— AR I E (10 mg, B H—R) #4097, 05— 4
FAMICEL A RIS TIRIT . IR, R R Xt
HETAH L, 2546 5104 4 0400 IG5 995 R AE T SR AL B
B 3R B G B AIR (IR AE BV LR 4. 9% KT HRZHNS. 8% 5
HR 0.83,95%CI0.73 ~0.95,P= 0.005) , 2= 5% HA
giiteEm Y,

T HEL () gl 2 S0 BA B F 9 B 45 SRR, 50 K
FERRT 4 G FIAR LY, B - L i A 2 4] ) e
W50 0 2 95 KUK AR 349 ) 1K A1, M3k S6 B1F 5
QU Y8 SR 50 B SIS = Tl N B Y (- I RE £ 38
A3 S AR A LA TR T 3 L A B
MR R

FEIXSERFSY B K 20052 10 #0005 s B,
L3k SERIF 5 245 S 1T RE O 22 b Jsz L T A A1 e L B o0
TRER , 6 T 154 5114 X0 5 )T ROA 75 B8 2 1
4 EEIEETORMIERFR

5T, DAPA-HF i85 (AR 905 5 b O A R
SEILBI I ) # H OCUE T IR 1 v 0 3 ROE Y
Wi, 3 & BTGB 3210 e 75 A 2 BB IR , (8 F ik 4%
G ) R A & R B FR A R AR D AL RIS
T O LA P XSS /)N

IR 20 NEK 410 M dtE S S



- 832 - DM 2020 4E 8 HEE 41 5 8 W1 Adv Cardiovasc Dis , August 2020, Vol. 41, No. 8

PIBEAL U % I I PR 56, i g T M 2017 4
2 15 H—2018 4E 8 A 17 HZ[aAy3k 4 744 ] ¥,
SEXRE VTR ] R 18,2 A~ H o 4 ARRUHE N AR =
18 % B/ <40% AL 02 1T I8 IV E
IR, N- St i 44 BK BT AR = 600 pg/mL, S8 & 9l B AL
Ay R IEAR N AH (I 10 mg, B H —W) FIx R4,
MR A 42% W32 IR E A 2 BIBERH L, A 3%
B BOEIZ Wl 2 BUBE RIS

TSR LE AL kA% 51 20 e A0 3 0% Ak (fEBE s &
ZEIKIRYT ) ML R PR T 1 2 A 455 R 386 14l
(16.3% ) , X BR4HH 502 1 (21.2% ) (HR 0. 74,95%
CI0.65 ~0.85,P<0.001) , =R EASI=E L, It
Hizb5Eid 72 1R 50 1 05 43 Dok 52 3208 64T 1 352 i
300 UL [R) A R A ) 465 5 S B 7 SR A 47 1 118 il FH 0
AT TERRE IR, TR B X 0 AR RO I A R
PRIBET I 52 00 78 45421 R AR 2 ALY, (148 55% 19
Af 2 BUBERE R IF H NYHA 81V 9% 1 5 Mk
Bl R R R T TR E

DAPA-HF 55 2 55 — AN IEBH T 3548 51 i3 REREAIK
DA RO I 0 AR R RIS, XA
J& T ZHIHIOC T IR M8 S AETR YT 2 AU RN 5 T
Mg A X SE A ST B 45 SRR AR A i B A
RTT TR O R A FEHY . [FIES, DAPA-HF {5 (4
SERGRVUEW] T IR A% SN EHA T O IS 2l i HE b
BRI RT O JLE L %) AR RS 2 1, PRI SRy 25 4% 371 5 X6 oK 4 5
2 AU IR 190 3 SR A R RE HAA YT AL
5 ERIEMIN A=

RAE NG E I —FIGYT 2 RO R IR 0 O IRZS 9,
B T RSO R 900 L35 25 b 22 41, BT RE X B R 9 B s
WA —ERIFEL, AR MBI & 2 BRI RIR LT
B IR R ARG A28 A TE i PR B i v ki 3
YEF, o2 2R B B R AR YT iy E 2R
IRHE BTN BE SE 5% B Ik 95 s 1 a0 R ik 2D PR 2R
F 25 B IESS 5 (B /NBRUE S SRR T B 40% 5
PR AR IR YT B80T SRR ) A AR TRk
IR BN BR T BEBE AR O 0 R F 22 40, 38 vT RE YR
SRR B, HA BRI R R A5
6 ERIEHLEMY

YR HETC A s 4558, 58 50 i B R A
B A PR RN 32 M, AN AT 28 42 Hh R ATORE £ 1M 21 85 11
W] A 2 TR PRI SR 0 TR O i kR
XA FEOBE PR 96 10 3 BB 3 R ARE AT Y7 Ak, s o v
IR REM S, B 70T 5T 500 2 B -1 2
EREZ A 2 P 00 S 25 8 i T R A

OB DR BAE R T 277 1y XURS: (5L 2R 005 2% L AR 3l
T R AT T 2 110 it R R A B P AT A — E R
RIS A BRI R A, AR A B — SE AT R
WS, (o FH IS B e 14 63 ] BB 2 A A A BRI 1 LT
PR, (HIX T8 T S F , ok 26 Rl 3 LU LA 5
EREASE R,
7 INETIREE

RGN IR — PR 254 (R A0 3G T AT
B O RE BV TEAE T, 2 A IR TR A I PRARAT R
AR S AL BHIE AR TR BB T T ), 38 45
JURILEEBF WK TG, HAT, X T O RE N
7 MR LAZG WGy o 3, W R 25 W) 45 0 R
7R R - AR B I R TR ] ) AR A R LA K B 2 A
RELT R 45 , P 223008 I A S O 3 B AL 2R
Jref WIFRE L O R R H R BUS S BIEGE . BT
)RR AT, 2 BB DR I 0 TE 1Y J R BE A
HhikaR R, O MU B 2 BUWE PR A B RE
USRI H1 R TR] 42 A R A 10 A U IR
i n] —28 P AR AR 5 I FAE R E I T G Tk AR 8]
R ORI DAL B IE R TR 1T ELIS A% 51 i
W WA, R AT EARA PG 585,

& F ik

[1] Dagenais GR,Leong DP, Rangarajan S,et al. Variations in common diseases,
hospital admissions,and deaths in middle-aged adults in 21 countries from five
continents ( PURE ) ; a prospective cohort study [ J ]. Lancet, 2020, 395
(10226) :785-794.

[2] PEREZEZOME Y2, PO E R A S MR R A 2. hEO %
SISWIAIGRYTHERE 2014 [J]. PRI AEZ4E,2014,42(2) :98-122.

[3] Lytvyn Y,Bjornstad P, Udell JA et al. Sodium glucose cotransporter-2 inhibition
in heart failure: potential mechanisms, clinical applications, and summary of
clinical trials[ J]. Circulation,2017,136(17) :1643-1658.

[4] ZREE 2. KMEING P EME A SCGLT2 MFIAI[J]. L5k
IR, 2017,20(11) ;120-123.

[5] Wilding J,Fernando K, Milne N, et al. SGLT2 inhibitors in type 2 diabetes man-
agement : key evidence and implications for clinical practice[ J]. Diabetes Ther,
2018,9(5) :1757-1573.

(6] bl 2= T, G- 4 0 Db ) e i 2 1 400 o) 00 50 03 e 3 1) T 5 30 e
[J]. LA PERE 2018 ,39(5) :703-708.

[7] Meng W,Ellsworth BA,Nirschl AA, et al. Discovery of dapagliflozin:a potent,
selective renal sodium-dependent glucose cotransporter 2( SGLT2) inhibitor for
the treatment of type 2 diabetes[ J]. J Med Chem,2008,51(5) :1145-1149.

[8] Komoroski B, Vachharajani N, Feng Y, et al. Dapagliflozin, a novel, selective
SGLT2 inhibitor,improved glycemic control over 2 weeks in patients with type 2
diabetes mellitus[ J]. Clin Pharmacol Ther,2009,85(5) :513-519.

[9] Zhang N,Feng B,Ma X, et al. Dapagliflozin improves left ventricular remodeling
and aorta sympathetic tone in a pig model of heart failure with preserved ejection
fraction[ J]. Cardiovasc Diabetol ,2019,18(1) :107.

[10

Kato ET, Silverman MG, Mosenzon O, et al. Effect of dapagliflozin on heart
failure and mortality in type 2 diabetes mellitus [ J]. Circulation, 2019, 139
(22) :2528-2536.



UG 0 R 2020 4 8 HEE 41 B4 8 W] Adv Cardiovasc Dis , August 2020, Vol. 41 ,No. 8 - 833 -

[11] Maack C, Lehrke M, Backs J, et al. Heart failure and diabetes: metabolic [20] Wiviott SD,Raz I,Bonaca MP,et al. Dapagliflozin and cardiovascular outcomes
alterations and therapeutic interventions: a state-of-the-art review from the in type 2 diabetes[ J]. N Engl J Med,2019,380(4) :347-357.
Translational Research Committee of the Heart Failure Association-European [21] Pasternak B, Ueda P, Eliasson B,et al. Use of sodium glucose cotransporter 2
Society of Cardiology[J]. Eur Heart J,2018,39(48) :4243-4254. inhibitors and risk of major cardiovascular events and heart failure ; Scandinavian
[12] Baartscheer A, Schumacher CA, Wiist RC, et al. Empagliflozin decreases register based cohort study[ J]. BMJ,2019,366:14772.
myocardial cytoplasmic Na* through inhibition of the cardiac Na*/H* exchanger [22] Zelniker TA, Wiviott SD, Raz I, et al. SGLT2 inhibitors for primary and
in rats and rabbits[ J]. Diabetologia,2017,60(3) :568-573. secondary prevention of cardiovascular and renal outcomes in type 2 diabetes:a
[13] Dekkers CCJ,Sjostrsm CD,Greasley PJ, et al. Effects of the sodium-glucose co- systematic review and meta-analysis of cardiovascular outcome trials [ J].
transporter-2 inhibitor dapagliflozin on estimated plasma volume in patients with Lancet,2019,393(10166) :31-39.
type 2 diabetes[ J]. Diabetes Obes Metab,2019,21(12) :2667-2673. [23] McMurray JJV, Solomon SD, Inzucchi SE, et al. Dapagliflozin in patients with
[14] Koutroumpakis E,Jozwik B, Aguilar D, et al. Strategies of unloading the failing heart failure and reduced ejection fraction[ J]. N Engl J Med,2019,381(21) :
heart from metabolic stress[ J]. Am J Med,2020,133(3) :290-296. 1995-2008.
[15] Sano M,Takei M, Shiraishi Y, et al. Increased hematocrit during sodium-glucose [24] Salehi T, Coates PT. Class effect; dapagliflozin reduces cardiovascular and
cotransporter 2 inhibitor therapy indicates recovery of tubulointerstitial function kidney events[ J]. Kidney Int,2020,97(2) :246-248.
in diabetic kidneys[J]. J Clin Med Res,2016,8(12) :844-847. [25] Alba M,Xie J,Fung A et al. The effects of canagliflozin,a sodium glucose co-
[16] Mudaliar S, Alloju S, Henry RR. Can a shift in fuel energetics explain the transporter 2 inhibitor,on mineral metabolism and bone in patients with type 2
beneficial cardiorenal outcomes in the EMPA-REG OUTCOME study? A diabetes mellitus[ J]. Curr Med Res,2016,32(8) :1375-1385.
unifying hypothesis[ J ]. Diabetes Care,2016,39(7) :1115-1122. [26] Chang HY,Singh S,Mansour O, et al. Association between sodium-glucose co-
[17] Packer M. Lessons learned from the DAPA-HF trial concerning the mechanisms transporter 2 inhibitors and lower extremity amputation among patients with type
of benefit of SGLT2 inhibitors on heart failure events in the context of other 2 diabetes[ J]. JAMA Intern Med,2018,178(9) :1190-1198.
large-scale trials nearing completion [ J ]. Cardiovasc Diabetol, 2019, 18 [27] Bonner C, Kerr-Conte J, Gmyr V, et al. Inhibition of the glucose transporter
(1):129. SGLT2 with dapagliflozin in pancreatic alpha cells triggers glucagon secretion
[18] Kato ET, Silverman MG, Mosenzon O, et al. Effect of dapagliflozin on heart [J]. Nat Med,2015,21(5) :512-517.
failure and mortality in type 2 diabetes mellitus[ J]. Circulation, 2019, 139 [28] Thong KY,Yadagiri M,Barnes DJ, et al. Clinical risk factors predicting genital
(22) :2528-2536. fungal infections with sodium-glucose cotransporter 2 inhibitor treatment: the
[19] Wiviott SD, Raz I, Bonaca MP, et al. The design and rationale for the ABCD nationwide dapagliflozin audit[ J]. Prim Care Diabetes,2018,12(1):
dapagliflozin effect on cardiovascular events ( DECLARE)-TIMI 58 Trial [ J]. 45-50.
Am Heart J,2018,200:83-89. A5 B 41 .2020-01-07

R SIS SIS SR = SIS SR I =S SR S S IR SIS S IS SR I I SR S S I S S I =S S I SIS e S S =l S S e S S S e S S e e S S e =i

RAEmMitE=BNES

FT] 2019 AFEBHIEER H IS E AT EF IR,

LR ICHE 5 000 FRAN (4 28 R LB % 50mR) 5 18 R AN (& By J7 ik SR IEEe) ,
THEIRIR L 200 ~ 400 ANDUFAF A EL, A 58 B A0 SO 28 (75 SO A3 B A ZERISCRER] ) 5 SCREIRI L 3 ~ 8
ASNEIEFE SIS HSCIREOR K 3] 20 4500 1

2.8 3CINE [ 5 A IR 2A i 0T H Ay ARG DL L H N B PR AR T 3 6 B Bl A9 0 3575 SRS 1 T
JEIE [ BT H D xoodBHIT BT BT (455 ) 7, g FIETE L RS AR RATSE BUR | F 5K A AR 2k
& TR G BARHOTIE Bk 3k,

3. ARTIE BRI AT W b B, 1 A 0 ML AR 2 o TR ) A A5 R R 1 G R A B R SEBERR (OB 3¢ hup://
xxghxzz. paperopen. com J&i , s il “ AEE B 16 AEBH BRI B 57 rp 8 ) o L3RR s ik 75 ik LR A1
B (1) FafFAR B 50 S0 (Al FAVRITHIK) o (2) #ERAAR (AT TR  RRa T e B A%, I B Bz
AR o HERAS ILEE WA XIRS PR 00 B PP B L L B — R 2 85 AW S P B 40 O A I, R Ise A5, iy )
PR TR, i BT ORI ] o 2[R RO R IIEN] . (3) A5 LI D R T H 45, 7 B et SCR B (TR LT
R

ESETEE



