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ABSTRACT

Recent studies have shown that sodium/glucose cotransporter 2 (SGLT2) inhibitors might
exert favourable changes on cardiac parameters as observed on cardiovascular imaging.

We conducted a systematic review and meta-analysis to determine the effects of SGLT2
inhibitors on cardiac imaging parameters. Four electronic databases (PubMed, Embase,
Cochrane, Scopus) were searched for studies in which the effects of SGLT2 inhibitors on
cardiac imaging parameters were examined. Studies in which a population was administered
SGLT2 inhibitors and analysed by echocardiography and/or cardiac magnetic resonance
(CMR) imaging were included. Random-effects pair-wise meta-analysis models were utilized
to summarize the studies. A total of 11 randomized controlled trials was included with a
combined cohort of 910 patients. Comparing patients receiving SGLT?2 inhibitors with
subjects receiving placebo, the mean change in CMR-measured left ventricular mass (LVM)
was —3.87 g (95% confidence interval [CI], -7.77 to 0.04), that in left ventricular end-systolic
volume (LVESV) was -5.96 mL (95% CI, -10.52 to -1.41) for combined LVESV outcomes, that
in left atrial volume index (LAVi) was -1.78 mL/m? (95% CI, -3.01 to -0.55) for combined LAVi
outcomes, and that in echocardiography-measured E/e’ was —0.73 (95% CI, -1.43 to -0.03).
Between-group differences were not observed in LVM and LVESV after indexation. The only
between-group difference that persisted was for LAVi. Treatment with SGLT2 inhibitors
resulted in reduction in LAVi and E/e’ on imaging, indicating they might have an effect on
outcomes associated with LV diastolic function.
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INTRODUCTION

Cardiac imaging is used to evaluate the structure and function of the heart and plays

an important role in the diagnosis, treatment, and monitoring of patients with heart
diseases.” Commonly used tests include cardiac magnetic resonance (CMR)? imaging and
echocardiography.” These modalities generate cardiovascular imaging parameters such

as left ventricular ejection fraction (LVEF), left ventricular mass (LVM), left ventricular
end-systolic volume (LVESV), and left atrial volume (LAV), which are routinely assessed to
determine the patient’s cardiac structure and function.??

Sodium-glucose cotransporter 2 (SGLT2) inhibitors are a class of anti-hyperglycaemic drugs
increasingly used in managing both diabetic and non-diabetic patients® and are recognized
for their cardioprotective benefits. The EMPA-REG OUTCOME trial® showed that SGLT2
inhibitors improved cardiovascular outcomes in patients with type 2 diabetes mellitus

at high cardiovascular risk. Hence, it is of interest to better understand the underlying
pathophysiological changes that can elucidate how SGLT2 inhibitors lead to improved
cardiovascular outcomes. In the recently published SUGAR-DM-HEF trial® that included
patients with heart failure and reduced ejection fraction (HFrEF) and diabetes mellitus or
pre-diabetes, reverse left ventricular (LV) remodelling was observed. In addition, similar
findings in patients with type 2 diabetes mellitus and coronary artery disease were reported
in the EMPA-HEART CardioLink-6 trial.”

To the best of our knowledge, the effects of SGLT2 inhibitors on cardiac imaging parameters
have not been investigated in a meta-analysis. Therefore, we conducted a systematic

review and meta-analysis to determine the effects of SGLT2 inhibitors on cardiac imaging
parameters measured using CMR and echocardiography. We hypothesized that treatment
with SGLT2 inhibitors was associated with favourable changes in measured cardiovascular
imaging parameters compared with placebo.

METHODS

This meta-analysis was conducted according to the Preferred Reporting Items of Systematic
Reviews and Meta-Analyses (PRISMA) guidelines.? Four databases (PubMed, Embase,
Cochrane, and Scopus) were searched on February 28, 2021, for articles published from date
of inception to February 28, 2021. Literature search was performed using the following terms
in combination: (“Empagliflozin” OR “Canagliflozin” OR “Dapagliflozin” OR “Ertugliflozin”
OR “Ipragliflozin” OR “Luseogliflozin” OR “Remogliflozin” OR “Sotagliflozin” OR
“Licogliflozin”) AND ("trial”).

Studies evaluating the cardiovascular imaging parameters of SGLT2 inhibitors were included.
Cardiovascular imaging parameters included left atrial (LA) parameters of LAV, left atrial
volume index (LAVi), LA diameter, and LA size; LVM parameters of LVM and left ventricular
mass index (LVMi); LV volume parameters of LVESV, left ventricular end-systolic volume index
(LVESVi), left ventricular end-diastolic volume (LVEDV), and left ventricular end-diastolic
volume index (LVEDVi); LV function parameters of LVEF, left ventricular global longitudinal
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strain (LVGLS), LV global function index, and stroke volume, as well as extracellular volume
fraction, LV internal diameter, aortic root diameter, mitral E velocity, mitral annulus velocity,
E/A, E/e', and pulmonary artery systolic pressure. We included all randomized controlled trials
according to the PICOS inclusion and exclusion criteria (Table 1). We excluded all studies in
which cardiovascular imaging parameters were not reported.

Four reviewers independently performed the literature search and data extraction, and all
disagreements were resolved by mutual consensus. The data underlying this article will be
shared upon reasonable request to the corresponding author. Reviews on SGLT?2 inhibitors
were identified from the title and abstract review, and hand search of the references was
performed to identify any relevant articles.

In addition to cardiovascular imaging parameters, baseline information of patients was
collected including age, sex, diabetes mellitus, body mass index, hypertension, HbAlc,
history of coronary artery disease, history of heart failure, New York Heart Association
class of heart failure, and drugs used. For the SGLT2 inhibitor regimens, data regarding the
drug name, drug dosage, drug frequency, control group, length of intervention, and mean
length of follow-up were collected. Data relating to blinding and withdrawals were extracted
to assess risk of bias. Quality control was performed by two independent reviewers using
the Cochrane Risk of Bias tool (Supplementary Figure 1).” The quality of pooled evidence
was evaluated using the Grading of Recommendations Assessment, Development, and
Evaluation (GRADE) system (Supplementary Table 1).1 A PRISMA checklist? is included in
Supplementary Figure 2.

Statistical analysis

The results were quantitatively combined and analysed using Review Manager (RevMan)
Version 5.4 using general approaches according to the Cochrane Handbook.'? In studies
without standard deviations, p-values, and confidence intervals (CIs), the square root of
weighted mean variance of all other studies was used to estimate the standard deviation.”

Table 1. PICOS inclusion criteria and exclusion criteria applied to database search

PICOS

Inclusion criteria Exclusion criteria

Population
Intervention

Comparison

Outcome

- SGLT2 inhibitors, including empagliflozin, canagliflozin, dapagliflozin,

ertugliflozin, ipragliflozin, luseogliflozin, remogliflozin, sotagliflozin,

and licogliflozin

- Comparison of SGLT2 inhibitors with a control group (placebo) on

their effect on cardiovascular imaging parameters

- LA parameters: LAM, LAMi, LAD, and LA size

+ LVM parameters: LVM and LVMi

+ LV volume parameters: LVESV, LVESVi, LVEDV, and LVEDVi

- LV function parameters: LVEF, LVGLS, LVGLSi, and stroke volume

- Others: extracellular volume fraction, LV internal diameter, aortic
root diameter, mitral E velocity, mitral annulus velocity, E/A, E/e’, and
pulmonary artery systolic pressure

Study design

- Articles in English or translated to English - Mixed methods research, meta-analyses, systematic reviews,
- Randomised controlled trials cohort studies, case-control studies, cross-sectional studies, and
- Conference abstracts or electronic and print information not descriptive papers

controlled by commercial publishing, reporting on randomized - Case reports and series, ideas, editorials, and perspectives

controlled trials

- Year of Publication: Date of inception, February 28, 2021
- Databases: PubMed, Embase, Cochrane, Scopus

LA: left atrial, LAD: left atrial diameter, LAM: left atrial mass, LAMi: left atrial mass index, LVEDV: left ventricular end-diastolic volume, LVEDVi: left ventricular
end-diastolic volume index, LVEF: left ventricular ejection fraction, LVESV: left ventricular end-systolic volume, LVESVi: left ventricular end-systolic volume
index, LVGLS: left ventricular global longitudinal strain, LVM: left ventricular mass, LVMi: left ventricular mass index, PICOS: Populations, Intervention,
Comparison, Outcomes, and Study, SGLT2: sodium-glucose cotransporter 2.

https://e-jcvi.org
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In studies without mean and standard deviations, the median and interquartile range were
used to estimate mean and standard deviations.'¥ In studies without standard deviation, the
p-value or CI was used to calculate the standard deviations.™ For studies in which changes

in mean and standard deviation from baseline are not reported, simple analysis of change
scores is used to estimate means and standard deviations, where C was 0.8. For panel data or
longitudinal outcomes, pre-intervention baseline imbalances were corrected using the simple
analysis of change scores method.' In studies where the outcome was reported in different
scales, a simple unit conversion was performed. Inverse variance was utilized in deriving the
combined outcomes. The random-effects model was utilized to account for between-study
variance. Between-study heterogeneity was presented using I* and 1 statistics. An I* < 30% was
considered to indicate low heterogeneity between studies, 30-60% moderate heterogeneity,
and > 60% high heterogeneity. Two-sided p-values < 0.05 were considered to indicate nominal
statistical significance. To perform a sensitivity analysis of patients with only diabetes
mellitus, the EMPATROPISM trial,™ which reported on patients without diabetes mellitus,
was excluded. Subgroup analysis based on baseline LVEF was performed to investigate if

there was a tendency for greater improvement in cardiac imaging parameters in patients

with reduced LVEF. Network meta-analysis for LAVi was conducted to determine efficacy of
the SGLT2 inhibitors dapagliflozin and empagliflozin. Frequentist network meta-analysis of
aggregate data was adopted to compare the two SGLT2 inhibitors using Stata 16.0 (StataCorp,
College Station, TX, USA).! The assumption of transitivity was evaluated using a global

Wald test of consistency. Consistency models were fitted with restricted maximum likelihood
models that assumed a common heterogeneity variance t2 for all treatment contrasts for each
clinical outcome when there was little evidence of inconsistency (p > 0.10 from Wald test).

An inconsistency model was utilized for clinical outcomes with evidence of inconsistency

(p < 0.10 from Wald test). The geometry of each network plot was visually and numerically
inspected for potential biases. The relative ranking probability of the four treatments was
estimated from 1,000 draws, and the hierarchy of treatments was analysed using surface under
the cumulative ranking (SUCRA) curves. Higher SUCRA values correspond to greater efficacy.
Interpretations regarding the relative efficacy of treatments were based on inspection of 95%
CIs in interval plots and supported with analysis of ranking probabilities.

RESULTS

The PRISMA flowchart is presented in Figure 1. Literature search of the four databases
(PubMed, Embase, Cochrane, and Scopus) retrieved 7,402 results; 2,628 duplicates were
removed. Title and abstract screening excluded a further 4,217 articles because cardiovascular
imaging parameters were not evaluated or the study was an inappropriate type. Full text
screening excluded 546 articles. Finally, 11 articles were included for the meta-analysis.

Baseline characteristics
The 11 studies comprised a combined cohort of 910 patients.®”*"2% The participant baseline
characteristics of the included studies are shown in Table 2.

For the 11 studies, the SGLT2 inhibitor drug name, dosage, frequency, control group, length
of intervention, and length of follow-up were summarized and are attached in Supplementary
Table 2. Empagliflozin, dapagliflozin, and licogliflozin were the SGLT2 inhibitors used in 0,

5, and 1 studies, respectively. All regimens were administered once daily and compared with a
control group receiving placebo. The length of follow-up ranged from 6 weeks to one year.

https://doi.org/10.4250/jcvi.2021.0159 156
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Database search:
From date of inception-2021
- PubMed (n = 2,101)
- Embase (n =1,663)
- Cochrane (n =1,993)
- Scopus (n =1,645)
Total articles: n =7,402

Additional articles identified from hand search (n = 0) ‘

»

Excluded duplicate articles (n = 2,628) ‘

’ 4,774 articles ‘

Excluded non-relevant articles
based on title and abstract (n = 4,217)

’ 557 articles ‘

Excluded articles based on review of full-text articles
(n = 546):

- Relevant outcomes not reported (n = 367)

- Not compared to a true placebo (n = 67)

- No full-text available (n = 65)

- Repeated study (n = 47)

11 articles included in final review

Figure 1. PRISMA flow diagram of study selection.
PRISMA: Preferred Reporting Items of Systematic Reviews and Meta-Analyses.

LA parameters

There was no significant change in LAV between groups (Figure 2A). The analysis of LAVi is
presented in Figure 2B. Comparing patients receiving SGLT2 inhibitors to patients who did
not, the random effects model demonstrated a mean reduction in LAVi of -2.31 mL/m? (95%
CI, -4.62 to -0.01) using CMR (Figure 2B), a mean reduction in LAVi of -1.57 mL/m? (95% CI,
-3.02 to -0.11; Figure 2B) using echocardiography, and a mean reduction in combined LAVi
outcome of -1.78 mL/m? (95% CI, -3.01 to —0.55; Figure 2B).

LVM parameters

The LVM parameters are presented in Figure 3A. When comparing patients receiving SGLT2
inhibitors with patients who did not, the random effects model demonstrated a mean
reduction in LVM of -3.87 g (95% CI, -7.77 to 0.04; Figure 3A) using CMR. There are no
previous studies reporting LVM for echocardiography. Although LVMi was investigated in 4
CMR and 4 echocardiography studies, there was no significant mean change based on meta-
analysis (Figure 3B).

LV volume parameters

The LVESV parameters are presented in Figure 4A. Comparing patients receiving SGLT2
inhibitors to patients without, the random effects model demonstrated a mean reduction in
LVESV of -5.58 mL (95% CI, -10.46 to -0.69; Figure 4A) using CMR, a mean reduction in LVESV
of -8.70 mL (95% CI, -17.25 to —0.15; Figure 4A) using echocardiography, and a mean reduction
in combined LVESV outcome of =5.96 mL (95% CI, -10.52 to -1.41; Figure 4A). However, after
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Table 2. Participant baseline characteristics

Study DM Mean age Males HTN Mean BMI HbAlc  History History NYHA class of HF Drugs
patients/ (years) (kg/m?) (%) of CAD  of HF
Total
patients
CMR
Brown et al. 66/66 65.53 38 51 32.45 7.7 8 NR NR ACEi (n =35) ARB (n =11)
(2020)™ (100%) beta-blocker (n = 9)
Lee etal. 82/105 NR (not NR (not  NR (not NR (not 7.2 NR (not 105 I1(n=81) 11 (n=24) ACEi (n=49)ARB (n=15)
(2020)® (78.1%) specific to DM specific  specific  specific to DM specific beta-blocker (n = 96) ARNI
subgroup) to DM to DM subgroup) to DM (n=36) MRA (n = 63)
subgroup) subgroup) subgroup)
Verma et al. 97/97 Cannot be 90 88 Cannot be 7.9 97 6 NR ACEi/ARB (n = 81)
(2019)" (100%)  calculated calculated (Median) beta-blocker (n =77)
(2 medians) (2 medians)
Oldgrenetal. 48/48 64.4 25 36.48 NR 6.7 2 0 NR NR
(2021)® (100%)
Singh et al. 56/56 67.1 37 40 32.5 7.7 29 56 I (n=25), Il (n=24), ACEIi/ARB (n = 50)
(2020)2 (100%) =7 beta-blocker (n = 46)
MRA (n = 23)
Santos- 0/84 62 54 62 29.7 5.8 NR 83 NR ACEi/ARB (n = 35) beta-
Gallegoetal.  (0%) blocker (n = 74) ARNI
(2021)® (n=36) MRA (n =28)
Echocardiography
de Boeretal. 124/124 All median: 89 NR All median: NR NR 124 Lico2.5mg: Il (n=13), ACEi(n=2)ARB (n=2)
(2020)™ (100%)  Lico 2.5 mg: Lico 2.5 mg: 11 (n =2) Lico10 mg: Il ARNI (n=1)
70.0 Lico 10 33.3 Lico 10 (n =14), Il (n = 2) Lico 50
mg: 72.5 Lico mg: 31.9 Lico mg: Il (n=26), lll (n=3),
50 mg: 66.0 50 mg: 32.0 IV (n = 1) Empagliflozin 25
Empagliflozin Empagliflozin mg: Il (n =292),
25 mg: 68.5 25 mg: 31.2 Il (n = 8) Placebo:
Placebo: 71.0 Placebo: 31.3 Il (n=25), Il (n=8)
Omaretal.  24/190 64 162 76 29 5.8 103 190 1(n=12), Il (n=149), Il ACEi/ARB (n = 124) beta-
(2021)® (12.6%) (n=29) blocker (n =180) ARNI
(n =58) MRA (n = 125)
Rau et al. 42/42 62 17 NR 311 7.7 30 18 NR Beta-blocker (n = 32)
(2021)® (100%) RAAS inhibitors (n = 35)
Eickhoff etal. 36/40 64 32 NR 32.8 8.9 1 NR NR RAAS blockers (n = 40)
(2020)* (90%)
Shim et al. 58/58 NR NR NR NR NR NR NR NR NR
(2021)® (100%)

ACEi: angiotensin-converting enzyme inhibitors, ARB: angiotensin receptor blocker, ARNI: angiotensin receptor neprilysin inhibitor, CAD: coronary artery
disease, DM: diabetes mellitus, HbAlc: haemoglobin Alc, HF: heart failure, HTN: hypertension, MRA: mineralocorticoid antagonist, NR: not reported, NYHA:
New York Heart Association, RAAS: renin-angiotensin-aldosterone system.

https://e-jcvi.org

indexing, there was no significant mean change in LVESVi (Figure 4B). In addition, significant
mean change was not observed in LVEDV (Figure 4C) or LVEDVi (Figure 4D).

LV function parameters
Significant change was not observed in LVEF (Figure 5A), LVGLS (Figure 5B), or stroke
volume (Figure 5C).

Other cardiovascular imaging parameters

The E/e’ parameters are presented in Figure 6. Comparing patients receiving SGLT2
inhibitors with patients who did not, the random effects model demonstrated a mean
reduction in E/e’ of -0.73 (95% CI, -1.43 to —0.03; Figure 6) using echocardiography. The
E/A, mitral E velocity, and pulmonary artery systolic pressure parameters are presented in
Supplementary Figures 3-5, respectively. There were no statistically significant changes in
the combined outcomes of the abovementioned parameters.
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A

SGLT2i Placebo
Study or Subgroup Mean SD Total Mean SD Total Weight

Mean Difference
1V, Random, 95% CI

Mean Difference
IV, Random, 95% CI

2.1.1 Cardiac MRI
Lee 2020 -3.5 17.2 42 -1.5 24.1 50 77.6%
Subtotal (95% CI) 42 50 77.6%

Heterogeneity: Not applicable
Test for overall effect: Z = 0.46 (P = 0.64)

2.1.2 Echocardiography
Boer 2020 3.63 17.2 23 -3.59 24.1 11 22.4%
Subtotal (95% CI) 23 11 22.4%

Heterogeneity: Not applicable
Test for overall effect: Z = 0.89 (P = 0.37)

Total (95% CI) 65 61 100.0%
Heterogeneity: Tau? = 0.34; Chi® = 1.01, df = 1 (P = 0.32); I’ = 1%
Test for overall effect: Z = 0.02 (P = 0.99)

Test for subgroup differences: Chi? = 1.01, df = 1 (P = 0.32), I* = 0.8%

SGLT2i Placebo
Study or Subgroup Mean SD Total Mean SD Total Weight

-2.00[-10.47, 6.47]
-2.00 [-10.47, 6.47]

0.06 [-7.47, 7.59]

Mean Difference
1V, Random, 95% CI

L n

.
-20  -10

0
Favours [SGLT2i]

10 20
Favours [Placebo]

Mean Difference
IV, Random, 95% CI

2.2.1 Cardiac MRI

Lee 2020 -1.9 8.5 42 -0.7 12.1 50 8.5%
Oldgren 2021 -1.6 5.29 25 1.59 5.28 24 17.3%
Singh 2020 -1.7 135 28 -1.5 15 28 2.7%
Subtotal (95% CI) 95 102  28.4%
Heterogeneity: Tau® = 0.00; Chi® = 0.91, df = 2 (P = 0.63); I* = 0%
Test for overall effect: Z = 1.97 (P = 0.05)

2.2.2 Echocardiography

Eickhoff 2020 23.27 8.15 35 24.5 7.11 35 11.8%
Omar 2021 -1.1 7.9 92 1.4 83 86  26.6%
Rau 2021 -2 5.69 20 0 7.33 22 9.7%
Shim 2021 0.6 4.4 29 1.1 5.4 29  23.5%
Subtotal (95% CI) 176 172 71.6%
Heterogeneity: Tau? = 0.00; Chi? = 1.35, df = 3 (P = 0.72); I = 0%
Test for overall effect: Z = 2.11 (P = 0.03)

Total (95% CI) 271 274 100.0%
Heterogeneity: Tau? = 0.00; Chi® = 2.55, df = 6 (P = 0.86); 1> = 0%
Test for overall effect: Z = 2.84 (P = 0.005)

Test for subgroup differences: Chi? = 0.29, df = 1 (P = 0.59), I* = 0%
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Figure 2. LAV parameters. (A) Forest plot of mean change in LAV in mL. (B) Forest plot of mean change in LAVi in mL/m?.
Cl: confidence interval, IV: interval variable, LAV: left atrial volume, LAVi: left atrial volume index, MRI: magnetic resonance imaging, SD: standard deviation,
SGLT2i: sodium-glucose cotransporter 2 inhibitor.

https://e-jcvi.org

Sensitivity analysis

The EMPATROPISM trial® was excluded from analysis due to its substantial heterogeneity
for statistically significant outcome LVESV as well as LVM, which trends towards statistically
significant mean reduction (see Limitations). After sensitivity analysis, heterogeneity for
LVM using CMR decreased (I = 69%), and heterogeneity for LVESV using CMR (I? = 38%) and
combined outcomes (I? = 47%) decreased; however, the mean reductions in LVM and LVESV
were not statistically significant.

Subgroup analysis

Subgroup analysis was performed based on baseline LVEF to determine if there was a
tendency for greater improvement in cardiac imaging parameters in patients with reduced
LVEF. Five studies in which reduced/mildly reduced LVEF®"5202223) was reported were included
in the subgroup analysis. The LAVi, LVM/LVMi, LVESV/LVESVi/LVEDV/LVEDVi, and LVEF/
LVGLS parameters are presented in Supplementary Figures 6-9, respectively. The mean
reduction in LAVi (Supplementary Figure 6) and LVESV (Supplementary Figure 8A) remained
statistically significant, the mean reduction in LVEDV (Supplementary Figure 8C) changed
from not statistically non-significant to statistically significant, and the mean reduction in
LVM (Supplementary Figure 7A), LVMi (Supplementary Figure 7B), LVESVi (Supplementary
Figure 8B), LVEDVi (Supplementary Figure 8D), LVEF (Supplementary Figure 9A), and
LVGLS (Supplementary Figure 9B) remained not statistically significant. Comparing patients
with reduced/mildly reduced LVEF with patients in the main analysis, there was a greater
mean decrease in LAVi (-2.03 mL/m?; 95% CI, -3.82 to -0.25; Supplementary Figure 6 vs.
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A
SGLT2i Placebo Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight v, d 95% ClI v, 95% ClI
3.1.1 Cardiac MRI
Brown 2020 -3.95 4.85 32 -1.13 4.55 34 26.3% -2.82 [-5.09, -0.55] =
Gallego 2021 -17.8 31.9 42 4.1 13.4 42 9.4% -21.90[-32.36,-11.44] ———
Lee 2020 -5.1 12.7 42 -2.5 14.8 50 18.1% -2.60 [-8.22, 3.02] e
Oldgren 2021 -0.91 2.25 25 -1.59 2.19 24 28.0% 0.68 [-0.56, 1.92] ol
Verma 2019 -4.7 15.4 44 -0.39 10.8 46  18.3% -4.31[-9.83, 1.21] -
Subtotal (95% CI) 185 196 100.0% -3.87 [-7.77, 0.04] -

Heterogeneity: Tau? = 13.79; Chi® = 25.88, df = 4 (P < 0.0001); I* = 85%
Test for overall effect: Z = 1.94 (P = 0.05)

3.1.2 Echocardiography

Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: Not applicable

Test for overall effect: Not applicable

Total (95% CI) 185 196 100.0% -3.87 [-7.77, 0.04] L
Heterogeneity: Tau® = 13.79; Chi® = 25.88, df = 4 (P < 0.0001); I = 85% 1 + + +
Test f Il effect: Z = 1.94 (P = 0.05) o ey 1 e
est for overall & ec_ ce T oo Favours [SGLT2i] Favours [Placebo]
Test for subgroup differences: Not applicable
B
SGLT2i Placebo Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
3.2.1 Cardiac MRI
Brown 2020 -0.58 2.29 32 -0.38 1.79 34 42.8% -0.20 [-1.20, 0.80] »
Lee 2020 -2.7 6.1 42 -13 7.3 50 19.4% -1.40 [-4.14, 1.34] T
Singh 2020 4 11.1 28 06 11.7 28 5.8% 3.40 [-2.57,9.37] 1T
Verma 2019 -26 7.8 44 -0.01 5.7 46 18.6% -2.59[-5.42,0.24] —
Subtotal (95% CI) 146 158 86.5% -0.72[-2.20, 0.76] <

Heterogeneity: Tau? = 0.80; Chi? = 4.49, df = 3 (P = 0.21); I* = 33%
Test for overall effect: Z = 0.95 (P = 0.34)

3.2.2 Echocardiography

Eickhoff 2020 1759 45.8 35 184.3 40.5 35 0.6% -8.40 [-28.65, 11.85]

Omar 2021 -3.7 28 94 51 282 90 3.3% -8.80[-16.92, -0.68] e —

Rau 2021 -2 115 20 -2 14.04 22 3.6% 0.00 [-7.73, 7.73] -1
Shim 2021 -2.5 12.2 29 0.2 10.2 29 6.1% -2.70 [-8.49, 3.09] T
Subtotal (95% CI) 178 176 13.5% -3.65[-7.60, 0.29] -

Heterogeneity: Tau? = 0.00; Chi? = 2.71, df = 3 (P = 0.44); I* = 0%
Test for overall effect: Z = 1.81 (P = 0.07)

Total (95% CI) 324 334 100.0% -1.14[-2.66, 0.38] ‘I
Heterogeneity: Tau’ = 1.15; Chi’> = 9.58, df = 7 (P = 0.21); I> = 27% 20 o ) H 5
Test for overall effec}: Z=147 (P.2= 0.14) N Favours [SGLT2i] Favours [Placebo]
Test for subgroup differences: Chi* = 1.86, df = 1 (P = 0.17), I* = 46.3%

Figure 3. LVM parameters. (A) Forest plot of mean change in LVM in g. (B) Forest plot of mean change in LVMi in g/m*.
Cl: confidence interval, IV: interval variable, LVM: left ventricular mass, LVMi: left ventricular mass index, MRI: magnetic resonance imaging, SD: standard
deviation, SGLT2i: sodium-glucose cotransporter 2 inhibitor.

-1.78 mL/m?; 95% CI, -3.01 to -0.55; Figure 2B), in LVESV (-11.92 mL; 95% CI, -23.25 to
-0.59; Supplementary Figure 8A, vs. =5.96 mL; 95% CI, -10.52 to -1.41; Figure 4A), and in
LVEDV (-13.04 mL; 95% CI, -23.97 to -2.11; Supplementary Figure 8C vs. -6.08 mL; 95% CI,
-12.88 to 0.73; Figure 4C) in patients with reduced/mildly reduced LVEF. Furthermore, we
performed subgroup analysis of five studies with preserved LVEF.7"%* The mean reduction
in outcomes analysed, such as LAVi, LVM, LVMi, LVESV, LVEDV, LVEF, LVGLS, stroke volume,
E/A, and E/e’, was not statistically significant.

Network meta-analysis

Because the mean reduction in LAVi was statistically significant, network meta-analysis was
performed to compare the effects of the SGLT2 inhibitors dapagliflozin and empagliflozin
on LAVi. We could not detect a significant difference in effect estimate between dapagliflozin
and empagliflozin on LAVi. Comparing patients receiving dapagliflozin with patients
receiving empagliflozin, the mean change in LAVi was 0.89 mL/m? (95% CI, -2.26 to 4.03;
Supplementary Figure 10). Licogliflozin was not considered in the analysis because this drug
was used in only one study.
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A
SGLT2i Placebo Mean Difference Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight 1V, Random, 95% CI 1V, Random, 95% CI
4.1.1 Cardiac MRI
Brown 2020 -1.86 4.83 32 -0.74 4.81 34 21.3% -1.12 [-3.45, 1.21] =
Gallego 2021 -26.6 20.5 42 -0.5 219 42 11.9% -26.10[-35.17,-17.03] D
Lee 2020 -15.1 24 42 -2.8 23.7 50 11.0% -12.30[-22.09, -2.51] —
Oldgren 2021 0.98 3.295 25 153 3.22 24 21.7% -0.55[-2.37, 1.27] -
Singh 2020 -8.9 327 28 -18.8 51 28 3.5% 9.90 [-12.54, 32.34]
Verma 2019 -1.9 10 44 0.3 13 46 18.0% -2.20[-6.98, 2.58] T
Subtotal (95% CI) 213 224 87.4% -5.58[-10.46, -0.69] e

Heterogeneity: Tau® = 24.13; Chi® = 35.11, df = 5 (P < 0.00001); I* = 86%
Test for overall effect: Z = 2.24 (P = 0.03)

4.1.2 Echocardiography

Omar 2021 -8.5 26.4 89 0.2 31.2 87 12.6% -8.70 [-17.25, -0.15] -
Subtotal (95% CI) 89 87 12.6% -8.70 [-17.25, -0.15] —~a
Heterogeneity: Not applicable
Test for overall effect: Z = 1.99 (P = 0.05)
Total (95% CI) 302 311 100.0% -5.96 [-10.52, -1.41] L 2
Heterogeneity: Tau? = 24.00; Chi? = 37.69, df = 6 (P < 0.00001); I? = 84% 72'0 7i0 ].=0 250
Test for overall effec.t: Z=257 (P' 0.01) Favours [SGLT2i] Favours [Placebo]
Test for subgroup differences: Chi? = 0.39, df = 1 (P = 0.53), I> = 0%
B
SGLT2i Placebo Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI IV, Random, 95% CI
4.2.1 Cardiac MRI
Lee 2020 -7.9 11.8 42 -15 113 50 25.0% -6.40[-11.15,-1.65] I —
Singh 2020 -4.5 16.7 28 -10.5 26.2 28 7.4% 6.00 [-5.51, 17.51] —
Verma 2019 -1 5.1 44 0 6.6 46 39.0% -1.00 [-3.43, 1.43] —u
Subtotal (95% CI) 114 124 715% -2.00 [-7.03, 3.03] —~al—
Heterogeneity: Tau? = 11.95; Chi? = 5.78, df = 2 (P = 0.06); I* = 65%
Test for overall effect: Z = 0.78 (P = 0.44)
4.2.2 Echocardiography
Omar 2021 -4.1 13.1 89 0.1 14.7 87 28.5% -4.20[-8.32,-0.08] —
Subtotal (95% CI) 89 87 28.5% -4.20([-8.32,-0.08] i
Heterogeneity: Not applicable
Test for overall effect: Z = 2.00 (P = 0.05)
Total (95% CI) 203 211 100.0% -2.74[-6.15,0.67] -

ity 2 _ - Chi? = - - = i 4 + 4
S TR SR T

- i Favours [SGLT2i] Favours [Placebo]
Test for subgroup differences: Chi? = 0.44, df = 1 (P = 0.51), I> = 0%
C
SGLT2i Placebo Mean Difference Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight 1V, d 95% Cl v, 95% CI
4.3.1 Cardiac MRI
Brown 2020 -0.15 11.59 32 1.44 10.62 34 18.3% -1.59[-6.96, 3.78] "
Gallego 2021 -25.1 26 42 -15 254 42 13.4% -23.60[-34.59, -12.61] —
Lee 2020 -17.3 248 42 -0.6 292 50 13.4% -16.70[-27.73,-5.67] .
Oldgren 2021 -0.02 6.747 25 -0.79 6.595 24 19.4% 0.77 [-2.97, 4.51] -
Singh 2020 -7.7 40.5 28 -24 559 28 5.3% 16.30[-9.27, 41.87] R —
Verma 2019 -2.9 17.7 44 -43 193 46 16.4% 1.40 [-6.25, 9.05] T
Subtotal (95% CI) 213 224 86.1% -5.17 [-12.57, 2.23] e
Heterogeneity: Tau® = 59.84; Chi® = 26.51, df = 5 (P < 0.0001); I* = 81%
Test for overall effect: Z = 1.37 (P = 0.17)
4.3.2 Echocardiography
Omar 2021 -8.9 30.4 89 2.8 395 87 13.9% -11.70[-22.13,-1.27] -
Subtotal (95% Cly 89 87 13.9% -11.70[-22.13,-1.27] i
Heterogeneity: Not applicable
Test for overall effect: Z = 2.20 (P = 0.03)
Total (95% CI) 302 311 100.0% -6.08 [-12.88, 0.73] e
Heterogeneity: Tau® = 58.51; Chi? = 29.63, df = 6 (P < 0.0001); 1> = 80% ‘_50 »245 215 501

Test for overall effect: Z = 1.75 (P = 0.08)

- > 5 Favours [SGLT2i] Favours [Placebo]
Test for subgroup differences: Chi* = 1.00, df = 1 (P = 0.32), I’ = 0.1%

D
SGLT2i Placebo Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
4.4.1 Cardiac MRI
Lee 2020 -9 124 42 -0.4 14.1 50 27.5% -8.60[-14.02,-3.18] I
Singh 2020 -43 19.8 28 -13.4 29 28 12.5% 9.10 [-3.91, 22.11] -
Verma 2019 -16 8.8 44 -2.1 9.7 46 31.5% 0.50 [-3.32, 4.32] —
Subtotal (95% CI) 114 124 71.5% -1.11 [-9.34, 7.12] e

Heterogeneity: Tau? = 39.09; Chi? = 10.14, df = 2 (P = 0.006); I = 80%
Test for overall effect: Z = 0.26 (P = 0.79)

4.4.2 Echocardiography

Omar 2021 -4.2 152 89 1.3 18.6 87 28.5% -5.50[-10.52,-0.48] . —

Subtotal (95% CI) 89 87 28.5% -5.50 [-10.52, -0.48] e

Heterogeneity: Not applicable

Test for overall effect: Z = 2.15 (P = 0.03)

Total (95% CI) 203 211 100.0% -2.63 [-8.31, 3.04] —~l—

Heterogeneity: Tau® = 22.88; Chi’ = 11.59, df = 3 (P = 0.009); I* = 74% =0 o % 2
Test for overall effect: Z = 0.91 (P = 0.36) Favours [SGLT2i] Favours [Placebo]

Test for subgroup differences: Chi? = 0.80, df = 1 (P = 0.37), I> = 0%

Figure 4. LV volume parameters. (A) Forest plot of mean change in LVESV in mL. (B) Forest plot of mean change in LVESVi in mL/m? (C) Forest plot of mean
change in LVEDV in mL. (D) Forest plot of mean change in LVEDVi in mL/m?.

Cl: confidence interval, IV: interval variable, LV: left ventricular, LVEDV: left ventricular end-diastolic volume, LVEDVi: left ventricular end-diastolic volume index,
LVESV: left ventricular end-systolic volume, LVESVi: left ventricular end-systolic volume index, MRI: magnetic resonance imaging, SD: standard deviation, SGLT2i:
sodium-glucose cotransporter 2 inhibitor.
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A
SGLT2i Placebo Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, 95% CI 1V, Random, 95% CI
5.1.1 Cardiac MRI
Brown 2020 1.45 4.08 32 0.66 3.76 34 11.1% 0.79[-1.11, 2.69] ]
Gallego 2021 6 4.2 42  -0.1 3.9 42 11.3% 6.10 [4.37, 7.83] ——
Lee 2020 1.8 5.7 42 1.2 3.8 50 10.9% 0.60 [-1.42, 2.62] -1
Oldgren 2021 -1.57 3.13 25 -1.95 3.055 24 11.3% 0.38 [-1.35, 2.11] b L
Singh 2020 26 6.7 28 1.4 9.6 28 7.1% 1.20 [-3.14, 5.54] e e —
Verma 2019 0.72 5.1 44 1 6.5 46 10.2% -0.28[-2.69, 2.13] I
Subtotal (95% CI) 213 224 61.9% 1.52[-0.67,3.72] —<
Heterogeneity: Tau? = 6.09; Chi? = 31.61, df = 5 (P < 0.00001); I? = 84%
Test for overall effect: Z = 1.36 (P = 0.17)
5.1.2 Echocardiography
Boer 2020 0.67 4.86 26 -0.11 4.69 11 8.6% 0.78 [-2.56, 4.12] I e —
Eickhoff 2020 543 7.3 35 55.4 7 35 8.6% -1.10 [-4.45, 2.25] S E—
Omar 2021 2.4 7.5 89 1 8.3 86 10.3% 1.40 [-0.95, 3.75] - -
Rau 2021 -33.03 20 0 4.19 22 10.6% -3.00 [-5.20, -0.80] -
Subtotal (95% CI) 170 154 38.1% -0.55[-2.80, 1.70] il
Heterogeneity: Tau? = 3.27; Chi® = 8.09, df = 3 (P = 0.04); I* = 63%
Test for overall effect: Z = 0.48 (P = 0.63)
Total (95% CI) 383 378 100.0% 0.74 [-0.98, 2.46] ?
Heterogeneity: Tau? = 6.04; Chi? = 49.35, df = 9 (P < 0.00001); I> = 82% k t T i J
Test for overall effect: Z = 0.84 (P = 0.40) -10 3 .0 > 10
- . e Favours [SGLT2i] Favours [Placebo]
Test for subgroup differences: Chi? = 1.67, df = 1 (P = 0.20), I = 40.0%
B
SGLT2i Placebo Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
5.2.1 Cardiac MRI
Lee 2020 -0.05 157 42 -0.18 1.49 50 36.5% 0.13 [-0.50, 0.76] —_—T—
Oldgren 2021 0.316 1.576 25 0.00877 1.558 24 18.8% 0.31[-0.57,1.18] S S E—
Subtotal (95% CI) 67 74 55.2% 0.19[-0.32,0.70] B
Heterogeneity: Tau? = 0.00; Chi? = 0.10, df = 1 (P = 0.75); 1> = 0%
Test for overall effect: Z= 0.73 (P = 0.47)
5.2.2 Echocardiography
Eickhoff 2020 -16.1 2.8 35 -159 2.6 34 8.9% -0.20[-1.47,1.07]
Omar 2021 -0.1 23 88 -04 23 87 31L1% 0.30[-0.38,0.98] I e —
Rau 2021 0 253 20 0 3.2 22 4.8%  0.00 [-1.74, 1.74]
Subtotal (95% CI) 143 143  44.8% 0.17 [-0.40, 0.74] —l—
Heterogeneity: Tau? = 0.00; Chi? = 0.50, df = 2 (P = 0.78); I* = 0%
Test for overall effect: Z = 0.58 (P = 0.56)
Total (95% CI) 210 217 100.0% 0.18 [-0.20, 0.56] ?
Heterogeneity: Tau® = 0.00; Chi* = 0.61, df = 4 (P = 0.96); I> = 0% k t T t J
Test for overall effect: Z = 0.93 (P = 0.35) -2 -1 0 ! 2
- . Favours [SGLT2i] Favours [Placebo]
Test for subgroup differences: Chi?> = 0.00, df = 1 (P = 0.96), I = 0%
C
SGLT2i Placebo Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
5.3.1 Cardiac MRI
Brown 2020 1.71 11.18 32 2.18 10.45 34 14.3% -0.47[-5.70, 4.76]
Oldgren 2021 -1.15 5.03 25 -2.17 491 24 50.4% 1.02 [-1.76, 3.80] — -
Singh 2020 0 6.5 28 -29 6.2 28 35.3%  2.90[-0.43, 6.23] T
Subtotal (95% CI) 85 86 100.0% 1.47[-0.51, 3.45] <~
Heterogeneity: Tau? = 0.00; Chi? = 1.34, df = 2 (P = 0.51); I* = 0%
Test for overall effect: Z = 1.46 (P = 0.14)
5.3.2 Echocardiography
Subtotal (95% CI) ] o Not estimable
Heterogeneity: Not applicable
Test for overall effect: Not applicable
Total (95% CI) 85 86 100.0% 1.47[-0.51, 3.45] <
Heterogeneity: Tau? = 0.00; Chi = 1.34, df = 2 (P = 0.51); I’ = 0% t + x J
Test for overall effect: Z = 1.46 (P = 0.14) -10 - ’ > 10
. - - Favours [SGLT2i] Favours [Placebo]

Test for subgroup differences: Not applicable

Figure 5. LV function parameters. (A) Forest plot of mean change in LVEF in %. (B) Forest plot of mean change in LVGLS in %. (C) Forest plot of mean change in
stroke volume in mL.

Cl: confidence interval, IV: interval variable, LV: left ventricular, LVEF: left ventricular ejection fraction, LVGLS: left ventricular global longitudinal strain, MRI:
magnetic resonance imaging, SD: standard deviation, SGLT2i: sodium-glucose cotransporter 2 inhibitor.

DISCUSSION

In this pair-wise meta-analysis of 11 randomized-controlled trials, patients treated with SGLT2
inhibitor had mean reduction in LAVi and E/e’ compared with those administered placebo.
Although mean reduction was observed in LVM and LVESV, statistically significant change was
not found after indexing. There were no differences in any other parameters examined.
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SGLT2i Placebo Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI|
1.8.1 Cardiac MRI
Subtotal (95% CI) 0 0 Not estimable

Heterogeneity: Not applicable

Test for overall effect: Not applicable

1.8.2 Echocardiography

Eickhoff 2020 743 2 35 763 141 35 42.0% -0.20[-1.01,0.61] —u—
Rau 2021 -0.9 1.76 20 0.4 133 22 34.6% -1.30[-2.25,-0.35] —

Shim 2021 -0.43 2.76 29 0.4l 2.08 29 23.4% -0.84 [-2.10, 0.42] —

Subtotal (95% CI) 84 86 100.0% -0.73 [-1.43, -0.03] e

Heterogeneity: Tau? = 0.13; Chi® = 3.04, df = 2 (P = 0.22); I* = 34%

Test for overall effect: Z = 2.05 (P = 0.04)

Total (95% CI) 84 86 100.0% -0.73 [-1.43, -0.03] -

Heterogeneity: Tau® = 0.13; Chi? = 3.04, df = 2 (P = 0.22); |’ = 34% 474 712 ) 21 41

Test for overall effect: Z = 2.05 (P = 0.04)

Favours [SGLT2i] Favours [Placebo]

Test for subgroup differences: Not applicable

Figure 6. Forest plot of mean change in E/e’".
Cl: confidence interval, IV: interval variable, MRI: magnetic resonance imaging, SD: standard deviation, SGLT2i: sodium-glucose cotransporter 2 inhibitor.

https://e-jcvi.org

The proposed mechanisms by which SGLT2 inhibitors exert their effects include diuresis and
natriuresis.?” This help decrease preload and afterload through reduction in intravascular
volume and increase in sodium excretion as well as reducing arterial stiffness and vascular
resistance? and, when combined, can lead to a mean reduction in LVM. Furthermore, SGLT2
inhibitors might provide an alternative and potentially more efficient source of myocardial
adenosine by increasing circulating ketone triphosphate level.?” In addition, and changes in
myocardial substrate utilization might exert changes on myocardial structure and function.
Last, SGLT2 inhibitors have been thought to reduce inflammatory cytokines?*3® which help
decrease extracellular matrix turnover and fibrosis.

Heart failure is a rapidly growing public health issue, with an estimated prevalence of 64.3
million cases globally.Y Thus, to reduce the significant burden of heart failure, effective
treatment is needed. In recent clinical trials such as IDDIA, addition of the SGLT2 inhibitor
dapagliflozin to standard antihyperglycemic treatment in patients with type 2 diabetes mellitus
was associated with a significant improvement in LV diastolic dysfunction based on diastolic
stress echocardiography. In this meta-analysis, treatment with SGLT2 inhibitors compared with
placebo was similarly associated with favourable changes in cardiac imaging parameters reflective
of LV diastolic function, such as LAVi and E/e’. This is clinically important because LV diastolic
dysfunction has been associated with risk of heart failure®? and affects prognosis in heart failure
patients.® Therefore, the findings of our meta-analysis indicate that SGLT2 inhibitors have a role
in prevention and treatment of heart failure. The size of the atrial myocardium (LAV) could reflect
the increased LV diastolic dysfunction present due to increased stretch from increased LV filling
pressure. To better understand this relationship, the exact mechanisms of the effect of SGLT2
inhibitors on the atrial myocardium should be investigated in future studies.

Our meta-analysis also demonstrated trends for reduction in LVM parameters (LVM and
LVMi), reduction in LV volume parameters (LVESV, LVESVi, LVEDV, and LVEDVi), and
increase in LV function parameters (LVEF, LVGLS, and stroke volume). These findings could
be used in future studies to further determine the effects of SGLT2 inhibitors on cardiac
imaging parameters. In addition, our meta-analysis did not demonstrate a significant
reduction of LVESVi or LVMi, which might be due to the lack of reporting of these outcomes
in trials such as the EMPATROPISM,™ in which positive findings in LVESV and LVM were
reported. Future imaging studies should report the indexed values of these parameters
because anthropometric measurements can influence interpretation.*
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In addition, there was no mean change in LV function parameters LVEF, LVGLS, and stroke
volume. The implies that drugs used to improve ejection fraction in heart failure, such as
angiotensin-converting enzyme inhibitors, angiotensin receptor blockers, beta-blockers, and
angiotensin receptor neprilysin inhibitors, as well as revascularization are still required as
part of heart failure treatment. Although an imperfect measure, LVEF cut-offs are the basis of
current guidelines, and efforts should be made to improve LVEF to ensure that only eligible
patients receive advanced therapies as indicated (e.g., implantable cardiac defibrillators).3*"

To the best of our knowledge, this is the first study to review comprehensively the effects of
SGLT2 inhibitors on cardiac imaging parameters. However, the results should be interpreted
with consideration of the limitations. First, SGLT2 inhibitors were only administered for a
maximum of one year, and favourable cardiac remodelling in response to pharmacological
therapy might require a longer follow-up period. Second, among statistically significant
outcomes, there was substantial heterogeneity for mean change in LVM (I* = 85%) using
CMR, mean change in LVESV (I* = 86%) using CMR, and for combined outcomes (I*> = 84%).
Future studies are necessary to elucidate if the difference in cardiac structure benefits is
attributable to diabetic status in our meta-analysis cohort because recent trials have shown
that the cardiovascular benefits of SGLT2 inhibitors extend to both diabetic and non-diabetic
patients. Third, reverse cardiac remodelling can occur in approximately 30-40% of HFrEF
patients receiving guideline-directed medical treatment.*® Therefore, the favourable effects
on cardiac imaging parameters might be misattributed to SGLT2 inhibitors in certain
circumstances. Fourth, type of SGLT2 inhibitors might affect cardiac imaging parameters
differently. In the 11 included studies, only three SGLT2 inhibitors (empagliflozin,
dapagliflozin, and licogliflozin) were used. Future studies should be conducted to examine
the differential effects of various SGLT2 inhibitors on cardiac imaging parameters and
determine if the findings of our meta-analysis can be applied to all types of SGLT2 inhibitors.

CONCLUSION

In this meta-analysis, treatment with SGLT2 inhibitors compared with placebo was
associated with favourable change in LAVi and E/e’ on imaging. Future research on the effects
of treatment with SGLT2 inhibitors on cardiovascular imaging parameters compared with
other commonly used heart failure drugs could clarify the utility of SGLT2 inhibitors in
overall heart failure management, including prognosis and treatment.

SUPPLEMENTARY MATERIALS

Supplementary Table 1
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Supplementary Table 2
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Supplementary Figure 3
Forest plot of mean change in E/A.
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Supplementary Figure 4
Forest plot of mean change in mitral E velocity in cm/s.

Click here to view

Supplementary Figure 5
Forest plot of mean change in pulmonary artery systolic pressure in mmHg.
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Supplementary Figure 6
Forest plot of mean change in LAVI in mL/m? in patients with reduced/mildly reduced LVEF.
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Supplementary Figure 7

Parameters of LVM in patients with reduced/mildly reduced LVEF. (A) Forest plot of mean
change in LVM in g. (B) Forest plot of mean change in LVMi in g/m?.
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Supplementary Figure 8

Parameters of LV volume in patients with reduced/mildly reduced LVEF. (A) Forest plot of
mean change in LVESV in mL. (B) Forest plot of mean change in LVESVi in mL/m?. (C) Forest
plot of mean change in LVEDV in mL. (D) Forest plot of mean change in LVEDVi in mL/m?.
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Supplementary Figure 9

Parameters of LV function in patients with reduced/mildly reduced LVEF. (A) Forest plot of

mean change in LVEF (%). (B) Forest plot of mean change in LVGLS (%).
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Supplementary Figure 10
Network meta-analysis comparing the effects of dapagliflozin and empagliflozin on LAVi.
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