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Supplemental Figure S1– Risk of bias graph (Left) and risk of bias summary for each included study (right).











	Supplemental Table-S1: Risk of Bias assessment. The Begg adjusted-rank correlation test

	
	Nonparametric rank correlation test (Begg)
	Regression-based Egger test

	
	Kendall's score
	SE
	P
	Beta1
	SE
	P

	End-Diastolic Volume
	-8.00
	9.59
	0.4655
	0.31
	1.29
	0.8121

	End-Systolic Volume
	-10.00
	9.59
	0.3481
	-0.52
	1.20
	0.6673

	LV Ejection Fraction
	9.00
	12.85
	0.5334
	-0.44
	1.17
	0.7076

	LV Mass index
	-10.00
	9.59
	3481
	-2.24
	1.26
	0.0774

	NT-proBNP
	-5.00
	5.32
	0.4524
	-1.19
	1.91
	0.3161






Selection bias
All included studies were judged to have a low risk of selection bias. 

Performance bias
Six studies were designed to be blinding of participants and personnel and were judged to have a low risk of performance bias. The other three studies, CANDLE, EXCEED, and MUSCAT-HF, were open-lable design so may confront high risk of performance bias. 

Attrition bias
Eight studies were judged to have low risk of attrition bias. The CANDLE study were not based on intention-to-treat analysis and the sample size varied for each outcome variables, therefore may result in some risk of attrition bias.

Reporting bias
All included studies were rated as a low risk of reporting bias.
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Supplemental Figure-S2: Forrest plot showing changes in end-diastolic volume from baseline to study endpoint in randomized controlled trials of heart failure patients treated with sodium glucose transporter-2 inhibitor therapy versus controls, according to pre-specified subgroups.
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Supplemental Figure-S3: Forrest plot showing changes in end-systolic volume from baseline to study endpoint in randomized controlled trials of heart failure patients treated with sodium glucose transporter-2 inhibitor therapy versus controls, according to pre-specified subgroups.
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Descrizione generata automaticamente]
Supplemental Figure-S4: Forrest plot showing changes in LV Mass index from baseline to study endpoint in randomized controlled trials of heart failure patients treated with sodium glucose transporter-2 inhibitor therapy versus controls, according to pre-specified subgroups.
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Supplemental Figure-S5: Forrest plot showing effect size as standardized mean difference (SMD) for changes in end-diastolic volume (top), end-systolic volume (bottom), LV Ejection Fraction, and LV Mass index from baseline to study endpoint in randomized controlled trials of heart failure patients treated with sodium glucose transporter-2 inhibitor therapy versus controls.
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EDV: Imaging Method

Experimental

Study Total Mean SD Total
CMR

SUGAR-DM-HF 42 -17.30 24.8000 50
EMPA-TROPISM 40 -25.10 26.0000 40
REFORM Trial 28 -7.70 40.5000 28
Random effects model 110 118

Heterogeneity: I = 74%, t° = 278.6787, p = 0.02

Echocardiography

Empire-HF 89 -8.90 30.4000 90
EMMY Trial 237 3.30 24.9000 239
EXCEED Trial 36 0.90 7.7800 32
Random effects model 362 361

Heterogeneity: /> = 50%, t°> = 9.2713, p = 0.13

Random effects model 472 479

Heterogeneity: 12 =71%, 1:2 =43.2571 , p <0.01

Test for overall effect: z =-3.11 (p <0.01)
Test for subgroup differences: X% =0.07,df=1 (p=0.79)

EDV: HF Phenotype
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HFrEF

SUGAR-DM-HF 42 -17.30 24.8000 50
EMPA-TROPISM 40 -25.10 26.0000 40
Empire-HF 89 -8.90 30.4000 90
REFORM Trial 28 -7.70 40.5000 28
EMMY Trial 237 3.30 24.9000 239
Random effects model 436 447
Heterogeneity: /12 = 60%, t° = 25.2254, p = 0.04

HFpEF

EXCEED Trial 36 090 7.7800 32
Random effects model 472 479

Heterogeneity: /12 = 71%, t° = 43.2571, p < 0.01
Test for overall effect: z=-3.11 (p < 0.01)
Test for subgroup differences: Xf =4.65,df =1 (p =0.03)
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EXCEED Trial 36 090 7.7800 32 5.00 10.7500
Random effects model 383 389
Heterogeneity: /2 = 76%, 1° = 72.8018, p < 0.01
<6 mo
Empire-HF 89 -8.90 30.4000 90 2.80 39.5000
Random effects model 472 479
Heterogeneity: /12 = 71%, 1° = 43.2571, p < 0.01
Test for overall effect: z=-3.11 (p < 0.01)

Test for subgroup differences: X? =0.04,df =1 (p =0.83)
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ESV: Imaging Method

Experimental

Study Total Mean SD Total
CMR
SUGAR-DM-HF 42 -15.10 24.0000 50
EMPA-TROPISM 40 -26.60 20.5000 40
REFORM Trial 28 -8.90 32.7000 28
Random effects model 110 118
Heterogeneity: I = 80%, 1> = 221.7156, p < 0.01
Echocardiography
Empire-HF 89 -8.50 26.4000 90
EMMY Trial 237 -3.60 21.0000 239
EXCEED Trial 36 030 35700 32
Random effects model 362 361
Heterogeneity: I = 82%, 1> = 18.0366, p < 0.01
Random effects model 472 479
Heterogeneity: 1°=87% , t>=79.8290 , p < 0.01
Test for overall effect: z =-2.13 (p =0.03)
Test for subgroup differences: X% =0.45,df =1 (p=0.50)
ESV: HF Phenotype

Experimental
Study Total Mean SD Total
HFrEF
SUGAR-DM-HF 42 -15.10 24.0000 50
EMPA-TROPISM 40 -26.60 20.5000 40
Empire-HF 89 -8.50 26.4000 90
REFORM Trial 28 -8.90 32.7000 28
EMMY Trial 237 -3.60 21.0000 239
Random effects model 436 447
Heterogeneity: = 75%, = 69.5609, p < 0.01
HFpEF
EXCEED Trial 36 030 3.5700 32
Random effects model 472 479

Heterogeneity: I? = 87%, 1° = 79.8290, p <0.01
Test for overall effect: z=-2.13 (p = 0.03)
Test for subgroup differences: xf =5.32,df =1 (p =0.02)
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LVMI: Imaging Method

Experimental

Study Total Mean SD Total
CMR
SUGAR-DM-HF 42 -2.70 6.1000 50
EMPA-TROPISM 40 -8.50 15.9000 40
REFORM Trial 28 4.00 11.1000 28
Random effects model 110 118
Heterogeneity: /2 = 84%, 1° = 36.8438, p < 0.01
Echocardiography
Empire-HF 89 -3.70 28.0000 90
EXCEED Trial 36 -9.90 9.5500 32
MUSCAT-HF 83 -4.23 18.0000 82
Random effects model 208 204
Heterogeneity: I? = 0%, t° =0, p =0.64
Random effects model 318 322
Heterogeneity: 12= 75% , 12= 22.1199 , p <0.01
Test for overall effect: z =-2.37 (p =0.02)
Test for subgroup differences: x%: 1.68,df=1 (p=0.20)
LVMI: HF Phenotype

Experimental
Study Total Mean SD Total
HFrEF
SUGAR-DM-HF 42 -2.70 6.1000 50
EMPA-TROPISM 40 -8.50 15.9000 40
Empire-HF 89 -3.70 28.0000 90
REFORM Trial 28 4.00 11.1000 28
Random effects model 199 208
Heterogeneity: I? = 79%, = 30.4651, p < 0.01
HFpEF
EXCEED Trial 36 -9.90 9.5500 32
MUSCAT-HF 83 -4.23 18.0000 82
Random effects model 119 114
Heterogeneity: I? = 0%, 2= 0,p=0.35
Random effects model 318 322

Heterogeneity: I = 75%, t° = 22.1199, p < 0.01
Test for overall effect: z = -2.37 (p = 0.02)
Test for subgroup differences: X? =1.19,df =1 (p =0.28)

LVMI: Time to Follow-up

Experimental

Study Total Mean SD Total
>= 6 mo

SUGAR-DM-HF 42 -2.70 6.1000 50
EMPA-TROPISM 40 -8.50 15.9000 40
REFORM Trial 28 4.00 11.1000 28
EXCEED Trial 36 -9.90 9.5500 32
Random effects model 146 150
Heterogeneity: /2 = 83%, t° = 36.3257, p < 0.01

<6 mo

Empire-HF 89 -3.70 28.0000 90
MUSCAT-HF 83 -4.23 18.0000 82
Random effects model 172 172
Heterogeneity: 12 = 0%, 1> = 0, p = 0.65

Random effects model 318 322

Heterogeneity: /2 = 75%, t° = 22.1199, p < 0.01
Test for overall effect: z = -2.37 (p = 0.02)

Test for subgroup differences: xf =0.45,df =1 (p = 0.50)

Control
Mean SD Mean Difference
~1.30 7.3000 B
1.60 6.6000 —=+——
0.60 11.7000 S
’
5.10 28.2000 i
0.60 16.8900 ———+——
2.29 15.8000 ——
‘
| | | | | |
-15-10 -5 0 5 10 15
Favours SGLT2i Favours control
Control
Mean SD Mean Difference
-1.30 7.3000 B
1.60 6.6000 —+——
5.10 28.2000 —
0.60 11.7000 e B SR
0.60 16.8900 — =
2.29 15.8000 ———
‘
| | | | | |
-15-10 -5 0 5 10 15
Favours SGLT2i Favours control
Control
Mean SD Mean Difference
-1.30 7.3000 B
1.60 6.6000 —=+——
0.60 11.7000 T
0.60 16.8900 ———+——
’:—-
5.10 28.2000 T
2.29 15.8000 ——
‘
| | | | | |
-15-10 -5 0 5 10 15

Favours SGLT2i

Favours control

MD 95%-ClI

-1.40
-10.10
3.40
-2.72

[-4.14; 1.34]
[-15.44; -4.76]
[ -2.57; 9.37]
[-10.13; 4.68]

-8.80
-10.50
-6.52
-8.18

[-17.03; —0.57]
[-17.13; -3.87]
[-11.69; —1.35]
[-11.83; -4.52]

-5.34 [-9.76; -0.92]

MD 95%-ClI

-1.40
-10.10
-8.80
3.40
-3.95

[-4.14; 1.34]
[-15.44; -4.76]
[-17.03; -0.57]

[ -2.57; 9.37]
[-10.05; 2.15]

-10.50
-6.52
-8.02

[-17.13; -3.87]
[-11.69; —1.35]
[-12.10; -3.95]

-5.34 [-9.76; -0.92]

MD 95%-ClI

~1.40 [-4.14; 1.34]
~10.10 [-15.44; -4.76]

3.40 [-2.57; 9.37]
~10.50 [-17.13; -3.87]

~4.49 [-10.96; 1.97]

-8.80 [-17.03; -0.57]
-6.52 [-11.69; —1.35]
~7.16 [-11.54; -2.79]

-5.34 [-9.76; -0.92]

Weight

21.1%
17.2%
16.2%
54.6%

12.8%
15.2%
17.5%
45.4%

100.0%

Weight

21.1%
17.2%
12.8%
16.2%
67.3%

15.2%
17.5%
32.7%

100.0%

Weight

21.1%
17.2%
16.2%
15.2%
69.7%

12.8%
17.5%
30.3%

100.0%




image5.tif
A) End-Diastolic Volume (mL)

Experimental Control Standardised Mean
Study Total Mean SD Total Mean SD Difference SMD 95%-Cl Weight
SUGAR-DM-HF 42 -17.30 24.8000 50 -0.60 29.2000 —— -0.61 [-1.08;-0.19] 15.8%
EMPA-TROPISM 40 -25.10 26.0000 40 -1.50 25.4000 —*+—: -0.91 [-1.37;-0.45] 14.7%
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Test for overall effect: z=-2.89 (p <0.01) Favours SGLT2i Favours control
B) End-Systolic Volume (mL)
Experimental Control Standardised Mean
Study Total Mean SD Total Mean SD Difference SMD 95%-Cl Weight
SUGAR-DM-HF 42 -15.10 24.0000 50 -2.80 23.7000 —— -0.51 [-0.93;-0.09] 16.4%
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T 1
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D) LV Mass Index (g/m?)
Experimental Control Standardised Mean
Study Total Mean SD Total Mean SD Difference SMD 95%~Cl Weight
SUGAR-DM-HF 42 -2.70 6.1000 50 -1.30 7.3000 — -0.20 [-0.62; 0.21] 16.7%
EMPA-TROPISM 40 -8.50 15.9000 40 1.60 6.6000 -0.82 [-1.28; -0.36] 15.4%
Empire-HF 89 -3.70 28.0000 90 5.10 28.2000 — -0.31 [-0.61;-0.02] 20.2%
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Test for overall effect: z=-2.57 (p =0.01)
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