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Abstract: Objective To explore the application value of dapagliflozin combined with exercise-based cardiac
rehabilitation( CR) in heart failure with mid-range ejection fraction ( HFmrEF) patients with type 2 diabetes mellitus
(T2DM). Methods A total of 150 HFmrEF patients with T2MD admitted to Nanjing Chest Hospital from January 2019
to January 2021 (3 cases were lost to follow-up) were randomly divided into control group(n=50) , dapagliflozin group
(n=49) and dapagliflozin combined with CR group ( combined group,n=48). The conventional drugs were used for
heart failure ( HF ) in control group, dapagliflozin was added based on conventional drugs in dapagliflozin group, and
exercise-based CR was performed in combined group on the basis of dapagliflozin and routine drugs. The patients were

followed up for 12 months. The exercise tolerance, Minnesota living with heart failure questionnaire( MLHFQ) , markers
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in HF, left ventricular ejection fraction( LVEF) , left ventricular internal dimension, diastolic( LVIDd) , left ventricular
internal dimension, systolic(LVIDs) and the levels of inflammatory factors were compared after treatment among three
groups. Results  After treatment, the clinical effective rate increased in the order of control group (64.00% ),
dapagliflozin group(77.55%) and combined group ( 89.58%) (X* =9.034, P=0.011). The 6-minute walking test
distance(6MWD ) and MLHFQ were significantly improved in three groups, and in the order of control group—
dapagliflozin group—combined group, 6MWD increased and MLHFQ decreased ( P<0.05). The levels of serum soluble
growth stimulating gene 2 protein(sST2), N-terminal B-type natriuretic peptide precursor ( NT-proBNP) , hs-CRP and
IL-6 decreased significantly after treatment in three groups, and decreased in the order of control group — dapagliflozin
group — combined group (P<0.05). LVEF increased in three groups after treatment and was statistically higher in
combined group than those in dapagliflozin group and control group respectively (P<0.05). LVIDd and LVIDs reduced in
three groups after treatment, but only there was a difference in them between pre-treatment and post-treatment in
combined group(P<0.05) , and they in combined group were statistically lower than those in dapagliflozin group and
control group respectively( P<0.05). The HF readmission rate and the incidence of major adverse cardiovascular events
also decreased in the order of control group—dapagliflozin group—combined group(P<0.05). Conclusion Dapagliflozin
combined with exercise-based CR has a high clinical value for the HFmrEF patients with type 2 diabetes mellitus.
Keywords: Dapagliflozin; Exercise training; Diabetes mellitus; Heart failure; Cardiac rehabilitation; Serum soluble
growth stimulating gene 2 protein
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(1) CHF ¥ & /™ 5 ol 3 b J5 R BR i 3% 25 # 5
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Tab. 1 Comparison of treatment efficiency

among three groups (case)

15 B w0 ATk o [gqu‘)‘]
X AR ZH 50 11 21 18 32(64.00)
briy i S I0E At 49 14 24 11 38(77.55)
il 48 17 26 5 43(89.58)
XAl 9.034
P1A 0.011

&2 =4 6MWD fIl MLHFQ {0 HeAE  (xs)
Tab. 2 Comparison of 6MWD and MLHFQ

among three groups (x+s)

6MWD (m) MLHFQ(4})
151 1 — - — -
WRITHT RITI AT RITR
XTRRAL 50 280.13+14.07  340.63+39.06°  60.88+ 9.28  41.63+8.11*
I 49 282.63+11.25  433.01x4527%"  63.86+ 933 33.635.60%
il 48 279.01x11.60 483254230 63381275 25.87+5.64%¢
F{H 1.089 144.068 1.139 70.405
P{H 0339 <0.001 0323 <0.001

H SARYIRITATHAL, “ P<0.05; SX HRALIAYT IS Hedk, P P<0.05; 55
KN IRST IS LE#, < P<0.05,
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Tab. 3 Comparison of sST2 and NT-proBNP

. NPl [ e . N among three groups (xzs)
J& = ISR 3 TR, FLAROGT R 2 3k 51 B B
‘ . X ST2(ng/ml NT-proBNP ( pg/ml
AR AALZIF, 116 hs-CRP K TVIBFE, ERAS gy e LA — (pgf ) .
“L+%%r:)\((P<OOS> N JI_L]J%% 5. RITH HEVIgE YT RIS
payisei| 50 41424694 34.203.15* 3357.26£551.49 1451.88+212.60°
= A 45 2 5 = 22 32
2.6 Zzalr s Rk SAUE HE FEARE R, KA 49 43.02£6.68  31.22+2.61°" 3257.41£519.20 1198.96x103.08%
MACE &2 )51, BAKRRT R ZH k88 51 5 4 — BR S BEAH 48 41.60£8.10  29.54x2.88°P 3270.58+530.26  879.10+98.00%*
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<[’ AED'\ < . o :f ; < L - S > VN . > D
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Tab. 4 Comparison of LVEF, LVIDd and LVIDs among three groups (Z+s)
LVEF (%) LVIDd( mm) LVIDs( mm)

215 %k — - - - -

TRYTHT RIT A ey gl RITIE JRIT T RIT A
Xof B ZH 50 43.53+2.26 47.47+2.18° 58.74+3.26 54.57+2.26 46.32+3.13 42.81+2.81
LN - oI 49 42.71+2.13 49.35+2.77° 59.22+3.26 52.42+2.34 47.64+2.77 41.32+2.33
A 48 43.94+2.76 53.56+3.15%" 57.96+4.26 49.75+3.92b 46.45+2.52 40.67+3.04°
FA 0.524 3.266 0.374 5.951 0.356 3.720
P 0.896 0.040 0.778 0.012 0.851 0.028

TE  GALHIAYFRT LLEL, * P<0.05 3 53 IRZHIGY TG LLEL,* P<0.05; 5 5K 5 216 75 L4, © P<0.05
RS RITAIRREDFARELE (%) F6 =dptivigiRbE [(H(%) ]

Tab. 5 Comparison of inflammatory factors

Tab. 6 Comparison of outcomes of follow-up

among three groups (x+s) among three groups [ case (%) ]
IL-6(ng/L) hs-CRP (mg/L) ZH 5 % HF FARE FFET MACE %I

A5 133 -

TR B W BRE X AR 50  19(38.00) 4(8.00) 18(36.00)
X R 50 22.432.06 17.39+1.79° 12.34+1.13 7.09+0.75° IAEIIRAL 49 11(22.45) 2(4.08) 11(22.45)

A

R4l 49 21.81:1.93 1233£2.33%  10.98+2.82 6.10£0.83 E’f el 48 7(14.58) 0 6(12.50)
el 48 2235214 9.70£1.04°  11.10£1.67 42240412 XA 7.419 4.003 7:530
Pl 0488 17.831 0.762 8.564 PfA 0.024 0.135 0.023
Pl 0.801 <0.001 0.663 0.019

T SRR TRT L, * P<0.05; S5 X IRLTVAYT IR Hekr " P<0.055 5
kR FE IR A LR, © P<0.05,
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