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[H52E) BEY HITEME IS M0 T AL J 320 (HFEF ) AN 2 AU R
i (T2DM ) BE L AUBEIFIRE A 2. ik AR I AR EEBE 2021 4 1 H
2022 4 1 J RS I HFEF AEE T2DM (858, BEALS Ry b LA R ks 50 el (1 REG
IT + 8504 ) o leBIEIT A (1240 H) BRZH A& O U [ AR Ul H8 % (GWT)
BAROIA R (GCW ) | BRI (GWW ) A USR5 (GWE) ],
R AR [ CUWEBSIRNIER (FFA) M B- R TR (B-HB) |. f£40LIihe [ £ ZE &K A M
liué (LVEDD) | ZAZEW4iARWINS (LVESD ) /e ug%ﬁu%g& LVEF) |. Il ARY7
R, BUGTEOL [ FET R . FERCRM EEA RO M FEF LS (MACE) | FIR R R
KRR, BRI 128 4] HFrEF AfE T2DM B3, sA8F0%5 4 63 1, HHZH 65 i,
RIT)E . kA4 LVEDD . LVESD, GWW , NT—pro BNP i E K TH M4 (P < 0.05) ,
ifii LVEF, GWI, GCW. GWE. B-HB fll FFA . Z & THM4A (P < 0.05) . kMG
HIRIT B BCRAMRIE & B R B E S TR (P <0.05) , FERRHA MACE 3%
TR (P <0.05) . FI4LBETEIET R, AR FMFLAR, WIRABRG L4
RHAEAGERER B AR R RG22 L (P> 0.05) . 48 551X HFER
ANE T2DM BE GRS 8083, I FRA FIER ARV, $&THE 2083, B
Ry, ARFREG IR & A .
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[ Abstract] Objective To investigate the effect of dapagliflozin on myocardial work

and energy metabolism in patients with heart failure with reduced ejection fraction (HFrEF)
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without type 2 diabetes mellitus (T2DM). Methods Patients with HFrEF without T2DM who
visited Wuzhou People's Hospital from January 2021 to January 2022 were randomly divided
into conventional group and dapagliflozin group (conventional treatment+dapagliflozin).
After treatment (12 months), myocardial work [global work index (GWT), global constructed
work (GCW), global wasted work (GW), and global work efficiency (GWE)], energy
metabolism [(free fatty acids (FFA) and B-hydroxybutyric acid (3-HB)], traditional cardiac
function [left ventricular end-diastolic diameter (LVEDD), left ventricular end-systolic
diameter (LVESD), and left ventricular ejection fraction (LVEF)], clinical efficacy, prognosis
[mortality, rehospitalization, and incidence of major adverse cardiovascular events (MACE)]
and adverse reactions were compared between the two groups. Results A total of 128
patients with HFrEF without T2DM were enrolled, including 63 patients in the dapagliflozin
group and 65 patients in the conventional group. After treatment, the LVEDD, LVESD,
GWW, NT-pro BNP in the dapagliflozin group was significantly lower than that in the
conventional group (P<0.05), while the LVEF, GWI, GCW, GWE, -HB acid and FFA were
significantly higher than those in the conventional group (P<0.05). The total effective rate
and hypoglycemia rates in the dapagliflozin group were significantly higher than those in the
conventional group (P<0.05), and the rehospitalization rate and MACE rate were significantly
lower than those in the conventional group (P<0.05). There were no significant differences
in mortality, renal adverse events, urinary tract infections and gastrointestinal symptoms
between the two groups (P>0.05). Conclusion Dapagliflozin has significant clinical efficacy
in patients with HFrEF without T2DM, which can increase the serum levels of FFA and
ketones, improve effective work, and reduce ineffective work, but it is necessary to be vigilant

against hypoglycemia.

[Keywords ] Dapagliflozin; Heart failure with reduced ejection fraction; Myocardial
function; Energy metabolism; Diabetes
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AE AR E HE 19 & R PL ) B 2R
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AR, AT LA O ILRE H5E >k U 1) Ui 25 B TR ( free
fatty acids, FFA ) FI fifi Wy E ik, Ll
O HED)BE P, BRI R, mAKOE B- B TR
( B-hydroxybutyric acid, B~HB ) AL 1] il /b S FE
o, WA DU TAERCE P SRih, 2505
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£ T2DM i # 1% 45 .0 I fiE (LVEDD, LVESD,
LVEF) | IGRIFRL. FUSREOL[JET R . PR
B F LA RO I F & A% (Major adverse
cardiovascular events, MACE ) | IR R sz b & 4 1
B, AR kAR B e HEEF ASfE T2DM H & 1
B2 PO AR S
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1.1 HARIHK

9N 2021 4F 1 A 2 2022 4 1 AEMTTT AR
I B0 INBHER 2 19 HFLEF A EE T2DM 8% I WFoT
P4, f HEGEFR 535 BEAL > R 8 B dl (H Rt
HF J397 ) PR (8 BLARTT + b4 5 i
BIT) o ASRHE: OFF A HEEF 2WitriE, H
DYJRE T~V 9 ™ Q&R #E, A s
DB BT . HEBRARE: OikksF0E AR
fif 5% . AR SRE ;. @M E I E TR A4
QOFEIRIE R @M s H A 5 R4
OWMIEZ; @FER/INT 18 % . RIFFRITA #
HYHOAE R, IR aEmN T N REREHZE
DiestiAmal (Ht5: 2020-089) .
1.2 FHik

MG b L R 2 W IR 9T 4R
2018) ™, B HFrEF &% ¥4 P hr i fbdt HF
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RUWF: KM HEH 10 mg/ A, po, qdo FEA
HFEF B IRF iS85 12 M H .
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il FHR €0 22358000 I A5 SO A% e 0 D) e
FREATREIN . LTI, e O LA
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PE, A S ERES 4 TAEL R F & s
BREEA LR SERG, B B 45 T U 3 A 38
8 0 REFSFR: LVEDD, LVESD #l LVEF, >
WU T 48 5. OF A0 WU E 48 5% (global work
index, GWI) : SZI 5 5 P 2 FF st O LA
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work, GCW ) = F§ 1 03l i B NI, 04 B0
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L4 55 BT A5 By s @B A U T R% (global
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AR EZIT AR IRIT BARCR, B X
I MNHZIFF R BIHZGEE R, BN ERA RN
R A e I RYT RCE AR e TR P
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BNP /KRl > 50%; QAR LIUfesrHdtm
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Besk . FET-H . MACE RN RV &AL, JE
T3 X 25T iy 25 FH 245 45 AR o] D 5L 3801
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glomerular filtration rate, eGFR ) 5 R 2R A 50%
JrFrgE L 30 d. KIHSENT . B B RF 2L
eGFR < 15mL/ (min * 1.73m’°) . 2.1
1.4 Sitoh

AHFFE R SPSS 23.0 FAFATRUE AL B K 48
T e THETORILL X £ 5 RO, WIS FEAR
K ST FEAS ¢ K 5 . TC X AE AR SR FHTC X ¢ 4
o TR (%) Fw, 17Kk ok FEH 25 TSR . NT-pro BNP, B-HB. FFA .
Fisher's f5HfK: . Ll P < 0.05 N ZERAE G2 B GeOIREFE AR AL U TR bR 25 F ¥ e ge i3
= B (P>005) . AR 1.

Fz1 MAELZEREER

Table 1. Comparison of baseline data between the two groups

2 R

— R E R
ST A 128 5] HFrEF A £E T2DM #3,
ISKESN A 63 ), HORZH 65 B, JAYTHE, P4
SEEARWS . M . AREEFEEL. eGFR. WRJEEL L R
WS ®ILE . SARIMUAE . NYHA 3%, diO=

et ARG (n=63) HHLL (n=65) i P
(%, Xxs) 67.48 + 1.41 67.38 + 1.54 0.351 0.726
P [n (%) ] 0.287 0.592
% 34 (53.97) 32 (49.23)
I 29 (46.03) 33 (50.77)
REAEH (kgm’, X£s) 27.97 +1.23 2775+ 126 0.994 0.322
eGFR[mL/ (min + 1.73m’) , X £5] 64.99 + 1.44 65.32 + 1.68 -1.187 0.237
FBG (mmol/L, X *s ) 5.58+0.27 5.51+0.26 1.390 0.167
HbAlc (%) 5.80+0.15 5.77+0.17 0.821 0.413
FERFE S [0 (%) ]
WA 51 (80.95) 48 (73.85) 0.922 0.337
R S 19 (30.16) 17 (26.15) 0.254 0.614
L 58 (92.06) 54 (83.08) 2.362 0.124
e A I 50 (79.37) 52 (80.00) 0.008 0.929
NYHAZ [n (%) | 1.382 0.501
1% 12 (19.05) 14 (21.54)
1E 40 (63.49) 35 (53.85)
V4% 11 (17.46) 16 (24.62)
o= EZYE I [ (%) ]
ACEI/ARB/ARNI 51 (80.95) 53 (81.54) 0.055 0.815
PZ A BHLIKT 7] 48 (76.19) 45 (69.23) 0.164 0.685
it [T A2 A5 B R 25 (39.68) 28 (43.08) 0.130 0.718
NT-pro BNP (ng/mL, X +s ) 4125.86 +335.26 4172.86 +302.42 -0.832 0.407
AE R CIHE bR
B-HB (mmol/L, X+ s ) 0.17 = 0.04 0.18 = 0.04 -0.381 0.704
FFA (pmol/L,, X+ ) 570.78 + 38.62 567.93 +43.52 0.392 0.696
DIIREFE bR
LVEDD (mm) 5441471 5475+ 4.97 -0.402 0.689
LVESD (mm) 48.35 +3.47 47.69 +3.72 1.046 0.297
LVEF (%) 33.47 £0.85 33.48 £0.92 0.739 0.947
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Zr3k1
fabn ARG (n=63) HHLLL (n=65) i P
D NUSIEER
GWI ( mmHg% ) 728.6 +57.39 737.96 + 54.13 -0.948 0.345
GCW (mmHg% ) 958.74 £ 75.99 944.49 +74.88 1.068 0.287
GWW ( mmHg% ) 178.83 £32.16 180.76 + 36 -0.320 0.749
GWE (% ) 83.39 £5.27 83.6 +4.94 -0.225 0.822

#: ACEl: i Bk FHBAAHIA; ARB: @ FRETARFERA; ARNI: 0 B3R & & ek AR a4y 4 7]

2.2 ILINEEIERRFO AL ThISPREL B FERBIATATH R E TR (P < 0.05) , il

YTIE, PIALEA LVEDD, LVESD MIGWW i B HB SR FFA & HE0AY7 T 54 i
BARIT AT B T, W LVEF. GWI, GCW (P <005); % M 8 FH LM% NT-pro BNP
GWE BIfJ7ii % EJt (P < 0.05) o b, ik SREGAITRTRE T (P < 0.05) , I3 B-HB
¥4 835 LVEDD, LVESD, 1 GWW B 1% SR RIS FRA SRR b 2 R B84 & X (P

TR, W LVEF, GWI, GCW Al GWE B &
THHMA, ZRAGITFEL(P<0.05), k2,
2.3 NT-pro BNPFIgEER EHHE+R

RIT R, RS 4 S LTS NT—pro BNP

> 0.05) . RITIE, IREINEAL B M NT-pro
BNP & W (IR TH M4 EE (P<005) , 1M
M4 B-HB & &AM TG FFA & & B T e
BE (P <005) , HARIFES3,

F2 WAEGONEEIEROAMINIEIRIEE (X +5)
Table 2. Comparison of traditional cardiac function index and myocardial work index
between the two groups (x + )

D IRETE AR SN (n=63) AL (n=65) t P
RGO REFE bR
LVEDD (mm )
TRITHI 5441471 54.75 +4.97 -0.402 0.689
BT A 48.53 +4.22" 50.85 + 3.94" -3.216 0.002
LVESD (mm)
IBIT 48.35 +3.47 47.69 +3.72 1.046 0.297
BITIE 41.09 +3.31° 44.87 +3.59" -6.181 <0.001
LVEF (%)
TRITHI 33.47 +0.85 33.48 £0.92 0.739 0.947
BIT IS 42.47 + 2,68 38.00 + 1.10° 12.414 <0.001
LU bR
GWI (mmHg% )
TRITHI 728.6 + 57.39 737.96 + 54.13 -0.948 0.345
BITE 851.9 + 46.34" 800.40 + 49.10" 13.690 <0.001
GCW (mmHg% )
IBIT 958.74 + 75.99 944.49 + 74.88 1.068 0.287
BITIE 1062.35 +52.12" 989.82 + 63.64" 7.065 <0.001
GWW (mmHg% )
TRITHI 178.83 +32.16 180.76 + 36.00 -0.320 0.749
BT R 154.05 + 8.39" 160.61 + 6.14" -5.065 <0.001
GWE (%)
IBIT 83.39 +5.27 83.6 +4.94 -0.225 0.822
BITIE 86.81 + 2.08" 85.00 + 2.28" 4.689 <0.001

E. HSRMBTATIRE, P<0.05,
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3 MWZANT-pro BNPFIgEE R HEFRILE: (X £ 5)
Table 3. Comparison of NT-pro BNP and indicators of energy metabolism between
the two groups (x £s)
et SRS (n=63) HRLH (n=65) i P
NT-pro BNP ( ng/mL. )
bi=pag:(] 4125.86 + 335.26 4172.86 +302.42 -0.832 0.407
BT 814.75 £ 61.76" 922.59 + 54.98" -10.422 <0.001
B-HB ( mmol/L )
bi=pag:l] 0.17 + 0.04 0.18 = 0.04 -0.381 0.704
BT 0.41 = 0.06" 0.18 +0.03 25.866 <0.001
FFA ( pmol/L)
bi=pag:l] 570.78 + 38.62 567.93 +43.52 0.392 0.696
BT 628.19 +32.52" 561.21 +39.54 10.448 <0.001

E: HBREMA%ITAT I, ‘P<0.05,
24 IeKFH. BEELMZEHE

RS HN IR TT DA R s T A
B, ERAGITFENL (P<005) . 51
GG P BE R MACE &K FH A (P
< 0.05) , PIZHEEILT- R H 2 55 TG

BYX (P>005) . WABREEBSIEARRLFMH,
WA PR Z2 B M AL TE AR IR A5 AR 22 04
TR L (P> 0.05) , {H K5 i 2K i A
KAERDERFHMA (P<0.05) . HA&N
% 4,

R4 MAMRKTHMLZEMELE 17 (%))

Table 4. Comparison of clinical efficacy and safety between the two groups [# (%)]

B E| HEFIE (n=63) HHLL (n=65) e P
WAL 42 (66.67) 33 (50.77)
AR 16 (25.40) 17 (26.15)
Tk 5(7.94) 15 (23.08)
SRR 58 (92.06) 50 (76.92) 5.563 0.018
KEITRHR IR
FET R 1(1.59) 3(4.62) 0.969 0.325
FHERER 10 (15.38) 21 (33.33) 5.616 0.018
MACE 14 (22.22) 26 (40.00) 4.706 0.030
AR KRR
(SRS 6 (9.52) 0 (0.00) 6.495 0.011
B EAR R 1(1.59) 3 (4.62) 0.969 0.325
WADR ZR I 3 (4.76) 1(1.54) 1.098 0.295
HERERTERI2IN 7 (11.11) 6 (9.23) 0.124 0.725
. & JF T2DM 8 &, 8 WF 58 5 T HREF A 1
3 iTig

HET, B4 - 55 % 05 D[R] 5% 52 25 1 2 30 5
(SGLT2i) 7 HF EHC 8% iz se, Hrlh
KSR HEER B3 s iE o sE 2 ™l
SR, H ATIAHE 511G Se i 58 24 P 7E HIYER
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TE—E MWL A PE—2E Pl A48 51156 HFER
AEGIE T2DM BE B TEMEH, AR L AL
yAae AR Bt &, BRITIAAE 515 X HIER
ANE I T2DM BB Y7L, AR & 2R
it S2

OV HE b5 5 HF F5 % UIM ¢, 24 HF
E R AR DL I, GOowW AT GWT W3 B, i
GWW .3 T ™, 4 GWI < 750 mmHg% I,
HFrEF B35 10 4 R AT KU AR HF A3 B XU 34
333 4% P, AR, GWW {H #R 5, HF B %6
AHWFABES AT KB = . FFE, 24 GWW
> 170 mmHg% B}, HF HE 0T XU B 349,
HOR R0 3 R & A B T 4.5 7529, &
o SRR, BT, WA B HE GWIL, GCW
1 GWE BUAYTHT R EIG I, 1 GWE BUAYTHT i
FTRE, Hike& g d] slGE R 5w AL I
Russo %5 PV & BRIKHE 5174 0] 203 T2DM 0 L
8, SARMIRES KRBT, LR,
ISk A4 A] B E R TF HFYEF NG9 T2DM B30
WUA BB, BEARTCRAE, 38 e AL
&

SGLT2i ZHFEONURIF I K T Z Rl , g
Hil.OHE mTOR 15538 i B, #0] NLRP 5E/MA
R R I TN 1 o - e Tl B
O LRE AR 7 % AR IRET, RI7E,
kKRB B—-HB Fl FFA 5T, TR HLZE G
AL, RGEREW, RGO MU I TE ek
SR, $RR IR HE B Eem o PR 5 BE AR I R in
WU Har, EANSSETF A5G HE B35
RE I T 48 /0, Santos—Gallego 25 ™ #F 97 %
B, AR T s LBE R, SR A0 =
Wi BEAh, M TCRF TR TTA RS ST HIYEF AS
£ T2DM B BE AR AR

AHFFE IR IS PRAR A AR 51 0 HETER
AP T2DM B LSO IIRE . I IRYT RORAS KR
MR EEG.OTIRE L, 1RITE, W4LE
HG DI REFE bRt K A I s, HLIR AR 51
UGERRE TR AL, e RS T 50 i
T HEIERITROT I, R TNRAIRTT B
BRI TR OAL,  HE BER A MACE R
BALTFH I . SR, PALEEAESLT R AR L
B ER., SR S5MENE 8™, Fihgs R
7N, IEKES ST HFEF A1 T2DM B 7k e %,

China Pharmacist, Jan. 2024, Vol. 27, No.1

A FEAI% HF BB 2 A MACE , (HX AU T3 TC 5400
SRS IRAR I B S O A PR VR, (R7E
YR RN b, SXTAFST & BIA R ST e
I 9 & AR AR G . 3 — 25384 B A P AMIFSY
HAFTEGR e, A 05T 2 B SCLT2i 51K Mtk = 1
KT AN, PR ETE B AN R
WA R ZR R T AL REAR (7 K A IR SR B 4t
eR2e s, BRIk I A B w ek, %
W tWAFAE—E B R FRYE . e, ARBFIEBEDT
B 1A, A5 2Lt — 2 BT S IR
WAL, AFEFEAREN, Jif KEARRZ O
PRI FEIE SEABIF T 2598

g Lk, AR R R R, e
WIAERAE, FBAGOIUIGRAE, IGRRCR 8.3,
H2e Ve s, AT HFrEF NG5 T2DM B3
LA I A A XU

B2
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