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[(EE] BAY: S M50 I% . 1325 (heart failure with reduced ejection fraction, HFrEF)H 76 AL B ] % 75
BRI PRFANEST AR WA B O PSSR ISR 4 E 2 S8 5 v 8 R PR ASCR: RO B DI RE A9 52 ) i AN I . AR
5% B TEARSY HFrEF S5 Be W1 A A% 51 R T I R BRECR SO B Dhgerysemm . k. stk 747 2021 4F 1 H
%2022 4F 9 F HARIAE g KA B2 Be £ BE TR Y7 19 200 5] HFrEF 8038 19 IG R Bk, AR 3 2 A (0 FH R A% 5167
1B oy W IR 4L (n=120) FHIEEAR S AT 4L (n=80).  HLHR 2 4L E HEBE BRI AT S d 1924 h P35 AK 2 0E . IR
. BiPRE . FIRRCK, (8BS /NERYETD K (estimate glomerular filtration rate, eGFR), N 7% B BUF| JR4MIKETAR(N-
terminal pro B-type natriuretic peptide, NT-proBNP), fEBE X%, FBisH, 2599 H, MA-HER H(cost-effectiveness
ratio, C/E). ZEHR: D)FZELER, k#5156 T 41 HFEF B35 A1 S d B9 24 hF 2 K & 25 (8 & T 3ERA T4l (P<
0.05); 2)IRELE )R, RMEFNEHEYT 4L HFEF BE RIS d 1924 h F¥ IR E . B3R E . FIRBCES & TaRaiaITd, %=
S Bt L (34 P<0.05); 18 B IhREZ 4 [45 mL/(min-1.73 m®)< A B eGFR<90 mL/(min-1.73 m?)]i B F g, k4
FNEHATT 2 B E IR TS 19 eGFR 25 (HACERIATT AT /N, 2255 Geit27 2 L(P<0.05); 76 DIREIE# [ A Bt eGFR>
90 mL/(min-1.73m*) B E T, 24ENAYT RIS eGFR 22 H MY 25 704t i1 X (P>0.05); fF B E1IA 48 514G T 40
NT-proBNP ZEfLHAFEREIGIT K, 22 A G52 L (P<0.05); 3)HAMFESR . BAG TR TT 4L HIAE Be KRB LRl
BITAHTA, EERAITALEE W IR Bl i e . 29 2% B A B 2 2 T kA& sdiay T4l (B 2 i) 22 ¥ o1t
227 L P>0.05); A HIEIEYT AL C/E B TR IA Y7 4H.(425.36 vs 476.67). £t 181k HFrEF (3B i & 122 k4% 51
FHRIT G HET S KRG 24h -3 th A K 25 E3E i, BURIEEIGIN, NT-proBNP R&AI%, [FEF7EABE S DiGe sz &
eGFR HYREIR /N, (H L85 10 BE s AU i e AN 32 520, 2590 3R T L AR B RBCRSZ 500, JERING YT 1% 5 3 PRy 7 280
4, WHEBZG AT
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ABSTRACT

KEY WORDS

Objective: Patients with heart failure with reduced ejection fraction (HFrEF) often require
diuretics during hospitalization to alleviate fluid retention and improve prognosis.
However, the diuretic efficacy and renal impact of dapagliflozin in this population remain
unclear. This study aims to investigate the effects of dapagliflozin on diuresis and renal
function in hospitalized patients with HFrEF.

Methods: This retrospective analysis included clinical data from 200 hospitalized HFrEF
patients treated at Xiangya Hospital of Central South University between January 2021 and
September 2022. Patients were divided into 2 groups based on whether they received
dapagliflozin: a standard treatment group (»=120) and a dapagliflozin treatment group (n=
80). The following were compared between the 2 groups during hospitalization: The 24-
hour average difference of liquid intake and output during the first 5 days, urine output,
cumulative urine output, diuretic efficiency, estimated glomerular filtration rate (¢GFR), N-
terminal pro B-type natriuretic peptide (NT-proBNP), hospitalization costs, drug costs, and
cost-effectiveness ratio (C/E).

Results: 1) Primary outcome: The 24-hour average difference of liquid intake and output
during the first 5 days was significantly higher in the dapagliflozin treatment group than in
the standard treatment group (P<0.05). 2) Secondary outcomes: The 24-hour average urine
volume, cumulative urine volume and diuretic efficiency in the first 5 days of dapagliflozin
treatment group were higher than those in the standard treatment group, and the differences
were statistically significant (all P<0.05). Among patients with impaired renal function on
admission [eGFR between 45 and 90 mL/(min-1.73 m?)], the change in eGFR after
treatment was significantly smaller in the dapagliflozin treatment group (P<0.05). For
patients with normal renal function on admission [eGFR >90 mL/(min-1.73 m?)], the
difference in eGFR changes between 2 groups was not significant (P>0.05). NT-proBNP
decreased more in the dapagliflozin treatment group than in the standard treatment group
during hospitalization (P<0.05). 3) Other indicators: The length of hospital stay was longer
in the dapagliflozin treatment group. However, discharge systolic blood pressure, drug
costs, and hospitalization costs were all higher in the standard group, though differences
were not statistically significant (all P>0.05). The C/E was more favorable in the
dapagliflozin treatment group (425.36 vs. 476.67).

Conclusion: In hospitalized patients with chronic HFrEF, dapagliflozin treatment increased
24-hour average difference of liquid intake and output and total urine output, reduced NT-
proBNP levels, and showed a milder decline in eGFR in those with pre-existing renal
impairment. Discharge blood pressure, drug costs, and hospital stay were not significantly
affected. While standard therapy may offer better short-term clinical benefits, dapagliflozin
demonstrated a superior short-term cost-effectiveness profile.

heart failure with reduced ejection fraction; dapagliflozin; diuresis; renal function; cost-
effectiveness ratio
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A 1% P HF (chronic HF, CHF) 1 & 1 HF (acute HF,
AHF). R #ig 2021 4F B Y 0 W %% 5+ 25 (Buropean
Society of Cardiology, ESC)ai i i 215 M HE 12 Wi fll
RITIR R, TR E 2 0 = B Il 4 #X (left ventricular
ejection fractions, LVEF)¥; CHF 43k 3 0. 1)4}
1Ml 53 %% (ejection fractions, EF)FEAK 1.0 7132 4 (heart
failure with reduced ejection, HFrEF), EF {H <40%;
2) 5 1l 4 K H 18] 8 B9 o0 ) 3 35 (heart failure with
mildly reduced ejection fraction, HFmrEF), 41%<EF
{EH<49%; 3) 5 Il 7 BOR B8 /9 0> J1 32 35 (heart failure
with preserved ejection fraction, HFpEF), EF {H >
50%P*. HFrEF S B A3 AEBER AR IR
e, HESARJRSEARILIL T HFmrEF Al HFpEF &,
2967 AT A S > HFAEF 5847 B9 36 R R A
BeR, $Ee HATE R, 2i6)T HREF A . iR
§7 HFrEF B 25906045 . FIIRA . B R-E ZKERR
4 (renin-angiotensin-system, RAS)IHIF] . B ZABH
#iif 7] (Beta blockers, BB). #h {7 i i & 2 &5 Hit 57
(mineralocorticoid receptor antagonist, MRA). %} -7
75 # Fl X F% 32 K 2(sodium-glucose cotransporter 2,
SGLT2) 5 | 52 -4 1 P g 308 1 400 ) 70 B e A
T . IR M B SIS 24 ) b ey o T IR AT A S
[irEN A sy b el varii] | G

IBAE G —Fp SGLT2 I, HwIHFIRIT 2
A JK % (diabetes mellitus type 2, T2DM), {HITAEX
TEHF rhyFR0UR 35 0 AR89 e 0% 0 25 2035 HF B3
FRER NS , BRI PR T XURS: 354K 5114+
AL SGLT2 8, HE I PR 4 A WE A B4 HEE
RAERIRAVERT, DA R I 25 52 67 fer , i Z 0 I 47
fif, BEEOEEBALGYIGE; SE O NIBER ST,
PEVEEAAFI , P2 0 LAN I RE B 5CR AL it
R O VAR AEAL R AE SO, I 25 208 N D e e
T FIAEAE , NI R O E&T TR D RE 5 BRI A Ab 1 I8
KA, BRI X TATRER [ 2 e 25
(New York Heart Association, NYHA)ADIJJLH‘EQ‘Z&IB
IVEEH HFrEF 8, Joie 2 I AF e o, #RNI%
A D TIE = 24 3 19 SGLT2 #0351 (A A% 41 1 53 R
K& H ), BEAR HE A B a0 g P8 T KU . AFgEt
2 W IR A& 51 ¥ T HF B A 7F — o 2 B b R 4 1 i
CHF [ # 1 B UGe . ASHFE BB 53 b (o FH R o fif
IR GGG ST B B I RGOk, A HR R %R
FOE DIRERIGEERCR , I HEBHREAI N K B 7]
DK M JIK 71 4K (N-terminal pro B-type natriuretic peptide,
NT-proBNP) ({80, DL R WA e R 8. A3 B 2%
252 SRR S2 A .

1 WERE57FE

1.1 3%

[l EPE 23T 2021 4F 1 H %2022 4F 9 HAE R K
2FNAE B e O INBHE B iR 8 Bk, Fhgh A 200 4,
PAFRME: DEFERE>18% 5 2)H A .03 K45 R WoR
LVEF<40%; 3)NYHA .0 JJRE /3 U~IVE ; 4) 13K
NT-proBNP 7K *F->600 pg/mL(#& 124 F HF 1Bk,
M NT-proBNP=>400 pg/mL; L 5 Bl 8 5.0 35 41 5l W]
NT-proBNP>900 pg/mL); 5) ¥ 4i /& >90 mmHg
(1 mmHg=0.133 kPa)., HEFRFRME: 1)1 BDGE R A1 4T
YRR PR M B A WS s 2) B A e IR A sl i it
GBI ek oAl SGLT2 4 7] 5 3)fh B /NER DE
o % (estimate glomerular filtration rate, eGFR) <
45 mL/(min-1.73 m?); 4)H IR AR D66 7T 28 A it P8 1
O s S)OIEMEIRTE ;s 6)ZBHTIATT . AFITE 3K
75 TP R KA I I e I DR 5 22 10 P 23 O3 2 Lo [ F 41
o RH(EHE 202404101 5]

1.2 ARSAE

W3 HF B I RR DL i LRl 25 P FE o0 . F)
PR PTMAEL, DL A B K 3R A2 AR A A
71 (angiotensin receptor-neprilysin inhibitor, ARNI)&E} IfiL
KK K L 1 57 (angiotensin-converting enzyme
inhibitor, ACEI)/Ifil % % 7K Z 52 A& 454717 (angiotensin
Il receptor blockers, ARB). SGLT2 #l il 57 . BB F
MRA S EERIH Ui ML HE 2541

AR £ e 0 1) 2 75 fef 1 IR A& 510 4 S it HF
25K B3 53 M FERR T AL (n=120) FLEAS 4R T
H[n=80, HFEEH R 1K 10 mg kg5 A (FE
BRI BT AR SELR B D RE o 0 25 4 o B e
Z AR ) H2 2 [45 mL/(min-1.73 m*)<eGFR<90 mL/(min-
1.73 m»)] 1 'F Ty fig 1E % 1Y 8 # [eGFR>90 mL/(min-
1.73 m)].

1.3 &FiEFR

FELE e bR B B ) iR A% 51 G
JYHTS d 24 WP AKE2ZMEH, HAKEZH=
K- K .

KBS Rt br : AR RNAYT RIS diY 24 h
PR RO IR B MR JR 8% K, eGFR, NT-
proBNP (78 f . FIIJRAER . Fl IR =R /v 3K
i, FERURFH R #IkG 2, | mg i e
1 JE =20 mg FEH1 ZE K=40 mg K ZEK; TR ZY,

1 mg i St JE =20 mg FLH7 FEK=80 mg WL FEK

A R fabs . EBE R . 2900iR )T 98 1 X
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WY FVPN [Z90IRIT IUAS | IRITRCR . AR -
R FE (cost-effectiveness, C/E) S 38 & i A< - 550 5 1
(incremental cost-effectiveness ratio, ICER)]., J{AS-%L
B3 BT (cost-effectivenessanalysis, CEA): DA% 1Y
IGYT H R EIm RS RO i e bn, 115 C/E DAFIREL
RN ORI B AS, 1153 ICER LAZR/R B0 3
fR L R T AT 2o A Hh A B AR

SPROEARIE: DIGE, BHEEIIGIT S eGFR
WA 30% L |, NT-proBNP #3487 R AL 30% LA | ;
DUFEG, BFH L IIRYT IS eGFRFEAIK 10%~29%, NT-
proBNP #5697 BT FEAK 10%~29%; 3) ok, BmE4d
1HY7 )7 eGFR ., NT-proBNP ik [ iR 1 s 1 6
W . A RCRE=0A BB 5 B/ SN E <
100%

1.4 GEitEAbE

K SPSS 25.0 A A TH A 431 o IR IEZS 43
AT ORI A B bR 22 0K, SR ek S kA T
MM AR IES S AT HE ORI A8 (5 1
VUi E, B3 U)K S, SRR 5 AT
IR B, THECTERHLAGIRR (%) s, R P K Sk
FTAIR) A s A5 900 RE R TR RIS 565 L s 4 ) 22 57

R1 2HABEELTHLER

Table 1 Baseline characteristics of 2 groups

PEo K5 K AE 0=0.05, BUIN P<0.05 1 22 5 A Giit

4E

=A

2 g

2.1 BEELTAMILE
2HBH B TR ZE R TEg i E X P>
0.05, #1).

22 FEMRELBIER

S5ERIAIT AL AL, IR AT AUERERT S K
[ 24 h V-3 A K 2 22 (0 & (E 1A, 3 P<0.05),
PRAEFRFUR I E £, FJRACETE 5 (3 P<0.05,
Kl1B. 1C. K 1D).

FEE hREZ A B E T, 2 4L L BE Rt eGFR
BIRRAK, SERNAITA L, ARINEIRIT AR
TALAEEE/NP=0.006), TEFIIREIE R EHE T, 24
eGFR AR L {H 2 F TG i 5 L (P=0.914); ik#&51
IR IT 48R 8 TE H BE B NT-proBNP ) T [ T8 B &,
A IE R T IEREIGIF 41 (P=0.011); iKA&FEHRYT
20 R B B A W A T AR RR YT AL, AR
HAGEIN, H24R2E 5T L(P>0.05, K2).

1) B/ p——_ LVEF W £/ Lz/ NYHA L IIRE /151 (%)]
[5(%)] mmHg (K -min™") I 11 I\%

FERINAYTH 120 89(75.4)  56.80+14.14 28.51+6.22 119.97+23.67 86.01+18.41 25(20.7) 37(30.5) 58(48.8)

AR 80 48(59.3)  60.15+13.80 28.16£8.43 112.08+22.07 87.33+16.19 0 23(29.0) 57(71.0)

HylZ 1.874* 1.568F 0.694+ 3.947% 2.236% 7.183%

P 0.172 0.283 0.710 0.199 0.757 0.066

g5 e I/ i p B s/ fR LR/ Jeb Lo/ FIIRF/ TR 2h/ ARNI/
[Bil(%)] [Bil(%)] [Bil(%)] [Bil(%)] [)(%)] [)(%)] [51](%)]

ARy 41(33.8) 15(12.2) 13(10.8) 61(50.8) 105(87.7) 66(55.4) 49(75.4)

ISk H AT 45(55.6) 13(16.1) 12(14.8) 35(43.1) 56(70.4) 63(77.8) 24(88.9)

HylZ 4.545% 4.063* 0.017* 0.237* 4.202%* 7.536% 3.187*

P 0.055 0.105 0.919 0.632 0.080 0.110 0.075

spil BRI A/(mmol-L™") 4H/(mmol-L™) M E/ LR/ eGFR/(mL-min™"-1.73 m™)
[11(%)] (g'L™ (mmol-L™)

FERIATTA 64(98.5) 4.09+0.62  140.62+4.22 132.12+22.49 5.36(4.76, 5.80) 78.90(46.43, 95.43)

IS FNEIRT T AL 26(96.3) 4254053  140.56+4.24 128.90+23.73 5.66(5.08, 6.69) 59.90(39.70, 80.70)

1ylZ 0.074* 0.068+ 0.474% 2.483% 2.029% 1.721%

P 0.795 0.213 0.944 0.505 0.249 0.085
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R1E)
) RE/ JULET/ JRIR/ SIBLLR/,  ANFEER AR NT-proBNP/
(umol'L™")  (umol-L™) (umol-L™") (umol-L™") (U-L™h (U-L™h (pg'mL™)
. 7.03(5.27, 96.70(82.73, 473.70(360.18,  15.60(8.30,  23.15(14.88,  28.95(20.85, 4 324.83(2462.12,
BRI
10.76) 151.38) 603.08) 26.30) 44.63) 52.43) 9 431.00)
IKES G 7.80(6.28,  108.9(88.30,  472.80(387.70,  18.40(13.60,  26.20(15.60,  26.7(20.00, 6 088.29(1 752.92,
yrel 11.53) 158.70) 613.50) 30.40) 39.50) 49.50) 10 000)
1ylZ 1.224% 0.915% 0.332% 1.294% 0.024% 0.343% 0.776%
P 0.221 0.363 0.745 0.199 0.981 0.731 0.441

RGBT, IR IEZSA A AR I Bbr 22 FoR . ARIRMIEZAS A (93 OB A 8 (5 1 0434
B, 3 EOFRR . *A M, (., $ZfH. 1 mmHg=0.133 kPa, LVEF: Zo.0oZBHIM4M4E0; NYHA: 425000 e
ARNI: 175 5K 2 2 AR HE K77 ; eGFR: AN /NERUEIT %, NT-proBNP: N Aty B BUF JRAM KR4

3000 2500
= *
g ” * x
= L
_ & 2500} e 000
83 £ i
Sg g 1500
s o =
s 2000 =
&2 =
= > 1000
A g =
= 1500F -o- Standard treatment 5 500 —— Standard treatment
=X & Dapagliflozin treatment —=— Dapagliflozin treatment
- 1 OOO 1 1 1 1 1 0 1 1 I 1 1
Dayl Day2 Day3 Day4 Day5 A Dayl Day2 Day3 Day4 Day5 B
- % -
_y 12500 = 5000
= i
£ 10000 £ 4000F
= —
£ g
v 1500F > 3000F
= Q
EE 3
2 5000 % 2000
g L -8 Standard treatment -2 1000k - Standard treatment
g 2500 -# Dapagliflozin treatment g - Dapagliflozin treatment
O a
0 0

1 1 1 1
Dayl1 Day2 Day3 Day4 Day5 C
Bl FELEBMRELR

Figure 1 Primary and secondary outcomes

1 1 I 1 I
Dayl1 Day2 Day3 Day4 Day5 D

A: Difference of liquid intake and output; B: Urine volume; C: Cumulative urine volume; D: Diuretic effciency. *P<0.05.

2.3 HftidEEiEts

gt E, AR AT 2 o &
8202.56 G, B2 EEIT A CF ¥ E B S 2% D 1)
31.70%, Ik & 5 36 97 4L 7 3 25 ) 2 2
7513.0970, 5 EIEEIT AR 27.41%, 2%
Gl (P>0.05, #2).

ZilIRIT IR, RERGAYT AR A 12, 4FE 61
B, TR ATH], BARCEN 60.83%; KAEIIEHAST

VAR 140, Lrie 32, R340, BAERCEN
57.50%. 2 HBHFITRFERCGRR . 5. TR0%ER
KRR 22T TG EE X3 P>0.05, #3).

CEA SR Won, JEAHAYT2H B C/E hy 425.36,
IR GRI TR C/E R 476.67, FEBINAYTN C/E
T IRME RT3 AR T s, DA
KRG HN IR AR X B, LR IE YT 4109 ICER 2
89.23(%4).
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R2 REREMEBIER
Table 2 Secondary outcome and other outcomes

eGFR/ AeGFR}/(mL-

215 n NT-proBNP/(pg-mL™) ANT-proBNP/(pg-mL™") (mL-min"1.73m%)  min'1.73 m?)

FEmGY T 120 2 550.89(1 176.60, 5964.51) -834.20(-2 612.00, 260.00) 67.10(43.50, 89.85)  4.40(-3.50, 5.30)

ISKTIGHATTAL 80 2682.90(1 074.43,7 391.18) -2 714.00(~7 413.00, 942.20) 80.30(51.00, 107.35) 2.40(-0.50, 11.30)

A 23.946* 301.387* 44.462% 39.285%

P 0.281 0.011 0.217 0.006

) AcGFRN/(mL: HWCRIE - fEpE fEBE St
min~'-1.73 m?) mmHg K

HRIETT AL 1.20(-4.95,3.95) 125.60£19.94 7(6,10) 25 874.95(20 264.25, 39 929.56) 8 202.56(5 341.82, 11 657.03)

FRIIEATTAL 1.60(=1.10,3.65) 112.60415.48  8(6,10) 27 408.71(19 267.23, 38 826.13) 7 513.09(4 848.86, 10 007.83)

t'Z 391.504* 20.478+ 310.476* 0.648%* 0.203*

P 0.914 0.083 0.569 0.521 0.841

R IE 5930 0 12 SR AR b 22 3, N BRIEZS 434 B 31 R AR BB 1 U4 B, 565 3 DU i 80 46 o
*Z(H, Tefd. (B2 EE, $EMRIERMEE . 1 mmHg=0.133 kPa, NT-proBNP : N K B %I ] bR 4 IK 14 ;
ANT-proBNP : N A B BRUFPREMKATIAZEILAE ; eGFR: {55/ NEkuEIE R, AeGFR: fH5 Nk A0

R3 2HEBEIRRIRLLE

Table 3 Outcomes of clinical effect between 2 groups

- . _ i RSR[5 %%)] . SRCRI%
R LSS Tosk

BRI 120 12(10.00) 61(50.83) 47(39.17) 60.83
ISR A 80 14(17.50) 32(40.00) 34(42.50) 57.50
7 2.795 3.420
P 0.181 0.840
%4 CEAZER
Table 4 Results of CEA

415 JA/TE AR Y% C/E ICER
FERINETTA 25 874.95 60.83 425.36 89.23
IR GERY T A 27 408.71 57.50 476.67

CEA: AR C/B: WABCRIL; ICER: AR L.

{9 HF H3% . iF W] SGLT2 #1715 i 3 I HF
HEERE, A OMmAEET: . HF AR S 206
EMPEROR-Reduced fff 55" 7 11E 55 SGLT2 # il 5 A
IRE 0 2 AR A =0 5 HF (B, i ARSI 22
eGFR N[ B IF 4 =y JR A AR TR it . B TROAR I
IRAFFEBEE T kA& H i AE P HE 367 h I B2 /EH
Bl %5 HF MG B 08T, SsA8 S e 42 TR YT
B LI RE 4 47 i HFLEF SR E P, SR, JETXHEE )

33t i

TE A& 51 1 10 Bl HE AN K 45 J5) (dapagliflozin and
prevention of adverse outcomes in HF, DAPA-HF) fiff
GBS B E 1 IR S E HE 1697 P Y
fii. DAPA-HF WP & —IATHEt: . BENLXCE | 22/
FIXT BRI RS, B EUEEAE HE bRifEiny T 5Ll 1
TN A6 51 ¥ %) T 50 RE AT T2DM 1 HFEF J8 4 it R

ZE IS 5 L . DAPA-HF BB S0 A T 4 744 14
NYHA II~IVZ . LVEF<40%. NT-proBNP 7KV T} &

fiteGFR., IiLE . 2593 . A RECE Z T A%
B, YRR Sz, SGLT2 #1457 7¢ HFrEF %
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TR RE S N T A AE 3 A, HOR P T ok
RN FE 540 . AT L3R 5 TR A% 51 et
HFrEF 1 B¢ & B9 52, LARR 98 FLAE I R v i 1
RO

ARG LI FEALGRPTHF AT 259 LG5
¥4 B4 BEAS 14 i HEEF Rij 5 d 19 24 h3F2 HAK R 22
B AKE 22, PR KX BBURED, [FRF 52 & R R
BOR, FRAKNT-proBNP, ZEZE eGFR 1Y R, {RY1H
HEYI6E.

WD F A U VAT HE 3T, T AK 2418
(A TE SRR WD HF B8 VR RS-y . PRAS R ik
PR O, 2 PR b f i {4 bt HE 2%
SR W £ A RS B T o R BRFE: HFrEF
BEFREIRYT TP AT Y, AR AR AR
HEEHE B 20K 4, — o B L A I A A 14 i
Zhr, RO R R (B i T RRA S0
AL R, IR IR Z HF & 7R B
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