Preprints are preliminary reports that have not undergone peer review.

6 Research Sq uare They should not be considered conclusive, used to inform clinical practice,

or referenced by the media as validated information.

Effect of SGLT-2 Inhibitors on Cardiovascular Outcomes Among Patients With
Heart Failure and Type 2 Diabetes Mellitus: A Systemic Review and Meta-
Analysis of Randomized Controlled Trials

Yuan Lu
Affiliated hospital of Xuzhou Medical University

Yu Yang
Affiliated hospital of Xuzhou Medical University

Yong Fan
Peking University First Hospital

Chenzong Li
Affiliated hospital of Xuzhou Medical University

Min Zhang
Affiliated hospital of Xuzhou Medical University

Yang Duan
Affiliated Hospital of Xuzhou Medical University

Lei Chen
Affiliated hospital of Xuzhou Medical University

Jue Xi (% doreenxj@163.com )

Affiliated hospital of Xuzhou Medical University https://orcid.org/0000-0001-8137-1505
Minglong Chen

Affiliated hospital of Xuzhou Medical University

Zhirong Wang
Affiliated hospital of Xuzhou Medical University

Original investigation

Keywords: sodium-glucose cotransporter-2 inhibitors, heart failure, type 2 diabetes mellitus, cardiovascular outcomes, meta-analysis
Posted Date: June 22nd, 2020

DOL: https://doi.org/10.21203/rs.3.rs-35744/v1

License: @ ® This work is licensed under a Creative Commons Attribution 4.0 International License. Read Full License

Page 1/11


https://doi.org/10.21203/rs.3.rs-35744/v1
mailto:doreenxj@163.com
https://orcid.org/0000-0001-8137-1505
https://doi.org/10.21203/rs.3.rs-35744/v1
https://creativecommons.org/licenses/by/4.0/

Abstract
Background

Sodium-glucose cotransporter-2 inhibitors (SGLT-2i) are significantly effective in reducing cardiovascular events in patients with type 2 diabetes mellitus
(T2DM). However, the magnitude of the effect of SGLT-2i on cardiovascular outcomes in established heart failure (HF) patients with T2DM remains undefined.

Methods

We systematically searched the PubMed, Embase, Cochrane Central and Web of Science databases for articles published prior to 09 April 2020 to identify
randomized controlled trials that compared SGLT-2i with placebo in patients with heart failure concomitant with T2DM. Efficacy outcomes included the
composite of cardiovascular death (CVD) or hospitalization for heart failure (HHF), individual CVD, individual HHF, and all-cause mortality (ACM). Hazard
ratios (HRs) with 95% confidence intervals (95% Cls) were pooled across trials by using the generic inverse variance method. Sensitivity analyses were
conducted by excluding specific studies or using risk ratios (RRs) with 95% Cls as measures of the effect size. Serious adverse events served as safety
outcomes.

Results

Atotal of 5 large trials comprising 6945 patients with HF and T2DM were enrolled. Pooled data demonstrated that SGLT-2i significantly reduced the risk for the
primary composite outcome of CVD or HHF by 13% (HR: 0.87, 95% CI: 0.83-0.91, 12: 0%, P < 0.00001) in patients with HF concomitant with T2DM. Similarly,
the use of SGLT-2i was associated with a statistically significant 14% reduction in HHF (pooled HR: 0.86, 95% CI: 0.81-0.91, I%: 0%, P <0.00001) and a 10%
reduction in ACM (pooled HR: 0.90, 95% CI: 0.86-0.96, 12: 16%, P < 0.0005) but was not significantly associated with a reduction in CVD (HR: 0.91, 95% ClI:
0.81-1.02, I%: 60%, P =0.11). Sensitivity analyses indicted consistent results. Compared with placebo plus standard care, the SGLT-2i group had a lower
proportion of serious adverse events (weighted proportions: 44.3% vs 50.3%; RR 0.88, 95% CI 0.82-0.95, 1% 22%, p = 0«006).

Conclusions

SGLT-2i significantly reduced the risk of HHF and ACM in a broad range of HF patients concomitant with T2DM. Compared with standard care, SGLT-2i plus
standard therapy was associated with a reduction in serious adverse events.

Background

Heart failure (HF) is a highly prevalent disease with considerable morbidity and mortality. It is estimated that approximately 50 million people are afflicted with
this disease worldwide. The disease burden of heart failure represents one of the most serious health concerns facing society today, and it is reported to be the
most common diagnosis for hospital admission in people over the age of 65 in some countries[1, 2]. In recent decades, heart failure therapy has developed
rapidly, with the PARADIGM-HF trial[3] and the SHIFT trial[4] demonstrating significant reductions in cardiovascular death (CVD) and hospitalization for heart
failure (HHF). However, the prognosis of HF remains unsatisfactory, and multiple comorbidities with HF impede therapeutic options. Among patients with
established HF, type 2 diabetes mellitus (T2DM) is a fairly common comorbidity that is present in 20-40% of all patients[5]. Moreover, the presence of T2DM
is associated with a significantly worse quality of life and a poor prognosis among patients with HF[6].

Sodium-glucose cotransporter type 2 inhibitors (SGLT-2 inhibitors, SGLT-2i) are a novel class of oral anti-hyperglycaemic drugs used in the management of
T2DM that exhibit a unique glucose-lowering effect by inhibiting glucose reabsorption in the proximal renal tubule. The beneficial effect of lowering glucose
has already been widely acknowledged for SGLT-2 inhibitors. Impressively, the results from large-scale randomized clinical trials (RCTs), such as the EMPA-
REG OUTCOME[7] (Empagliflozin Cardiovascular Outcome Event Trial in Type 2 Diabetes Mellitus Patients Removing Excess Glucose) and the CANVAS
Program([8] (Canagliflozin Cardiovascular Assessment Study), have further demonstrated the significant benefits of SGLT-2 inhibitors in reducing the risk of
cardiovascular outcomes among patients with T2DM. Moreover, sub-analyses revealed that patients with HF at baseline appear to experience greater benefits
from those medications[9, 10]. In addition, a very recent landmark trial (DAPA-HF trial) reported that a SGLT-2 inhibitor, namely, dapagliflozin, markedly reduced
mortality and worsening heart failure in patients with heart failure with reduced ejection fraction (HFrEF)[11]. Of note, the benefits were observed in both
patients with T2DM and patients without T2DM. These data may greatly usher in a new paradigm in the treatment of heart failure. However, the hypothesis
that SGLT-2i might be an effective treatment for a broad range of patients with heart failure, including those with preserved ejection fraction (HFpEF), remains
mysterious. Besides, trials assessing the effect of SGLT-2 inhibitors on cardiovascular outcomes may have different scales of effects on clinical outcomes[9—
13]. Consistent with the results of the DAPA-HA trial, the CANVAS Program[10] found that canagliflozin significantly reduced the risk of cardiovascular death or
hospitalization for heart failure in patients with HF concomitant with T2DM. Nevertheless, the CREDENCE trial[13] and EMPA-REG OUTCOME trial[12] showed
a trend towards cardiovascular advantages in those participants. Thus, based on previous results, we performed this meta-analysis to investigate the pooled
effectiveness and safety data of SGLT-2i in a broad range of patients with HF (including HFrEF and HFpEF) who concomitant with T2DM, aiming to provide
evidence for the potential use of SGLT-2i to treat heart failure.

Methods
We followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses guidelines to conduct this systematic review and meta-analysis[14].

Page 2/11



Search Strategy and Selection Criteria

The PubMed, Embase, Cochrane Central Registry of Controlled Trials and Web of Science databases were searched by two independent authors (Y. L and Y.Y)
to identify and select relevant articles published prior to 9th April 2020. The following keywords were used as search terms: (“sodium-glucose cotransporter-2
inhibitor” OR “SGLT-2 inhibitor” OR canagliflozin OR dapagliflozin OR empagliflozin OR ertugliflozin OR ipragliflozin OR luseogliflozin OR tofogliflozin) AND
(heart failure) AND (“clinical trial” OR trial OR RCT). Additional studies were selected by manually screening the references of articles identified by the search.
No restrictions were placed on time or language. Abstracts and presentations from all major conference proceedings between 2018 and 2020, including the
European Society of Cardiology, American Heart Association, American College of Cardiology and American Diabetes Association, were also reviewed.

The titles and abstracts of retrieved articles were reviewed to exclude clearly irrelevant studies, and then, the full texts of the remaining articles were examined.
The following predetermined inclusion criteria were used: (1) randomized controlled trials evaluating SGLT-2 inhibitors in patients with T2DM and HF; (2) the
key outcomes of interest are the composite of CVD/HHF, individual CVD, individual HHF, and all-cause mortality (ACM); serious adverse events served as
safety outcomes; (3) data included hazard ratios (HR, SGLT-2i vs. placebo) estimated by Cox regression analysis in terms of each outcome, or the event
frequency, incident rate and sample size for different outcomes in both SGLT-2i and placebo groups were reported; (4) abstracts and conference proceedings
from the previous 3 years were included if all relevant data were provided. We excluded studies if they (1) were observational or nonrandomized studies, (2)
were reviews or case reports, or (3) used duplicate data.

Data extraction and outcome

Two independent investigators (Y. L and Y. Y) extracted data according to a predesigned data collection form, which included first author's name, year of
publication, drugs, study design, trial identifier and name, age and sex of study participants, intervention and number of patients per arm, median follow-up,
median observational time, data regarding cardiovascular events and serious adverse events. A third reviewer (J. X) was consulted to resolve disagreements.

The primary cardiovascular outcome was a composite of CVD (cardiovascular death) or HHF (hospitalization for heart failure), and the secondary outcomes
were individual CVD, individual HHF or ACM. The safety outcomes were severe AEs reported by each trial.

Evaluation of Study Quality and Publication Bias

The quality of the included RCTs was assessed in accordance with the Cochrane quality assessment tool based on seven domains, including (1) randomized
sequence generation, (2) allocation concealment, (3) blinding of participants and personnel, (4) blinding of outcome assessment, (5) incomplete outcome
data, (6) selective outcome reporting, and (7) other sources of bias. Trials were rated as low risk, high risk, or unclear risk. We also tried to contact the authors
of included RCTs to obtain more information for a more comprehensive analysis. To examine publication bias in the results of the meta-analysis, a funnel plot
was used.

Statistical Analysis

Hazard ratios were used as the effect size measure for clinical cardiovascular outcomes, and they were further pooled using the generic inverse variance
method[15]. The generic inverse variance method was used to combine log hazard ratios (log HR) and standard errors of the log HR (SElogHR). The log HRs
were adjusted for a common set of confounders across studies, such as age, gender, and most importantly, time to events. Heterogeneity between studies was
assessed using the Cochrane Q test and |2 statistic. As a guide, 12 <50% indicated low heterogeneity, 50-75% indicated moderate heterogeneity and >75%
indicated high heterogeneity[16]. Studies with an |2 statistic of > 50% were considered to have substantial heterogeneity, and a random effects model was
used to analyse these studies. Otherwise, a fixed effects model was initially used. We evaluated publication bias using funnel plots. A sensitivity analysis was
performed by excluding one study that was only presented at a conference (CREDENCE trial). Alternatively, 3 studies reported the number of clinical outcomes
(n/N) that occurred in both the SGLT-2i and placebo arms. For another sensitivity analysis, we calculated the incidence rate of outcome events and risk ratios
(RRs) with data extracted from each RCT. Pooled RRs with 95% confidence intervals (95% Cls) were used as the effect size measure for clinical and safety
outcomes by using the Mantel-Haenszel fixed effects model. A two-tailed p value of less than 0.05 was considered statistically significant. Statistical analyses
were performed using RevMan 5.3 (The Cochrane Collaboration, Copenhagen, Denmark).

Results

Literature search results and characteristics of identified studies

The initial search identified a total of 2449 articles, of which 1462 remained after duplicates were removed. After a careful review of the titles/abstracts, 1415
articles were excluded due to not being clinical trials or because they were duplicated studies, and only 47 studies were included in the full-text review for a
more detailed evaluation. Ultimately, 5 studies (4 RCTs and 1 conference abstract) met the predefined criteria and were included in this meta-analysis. The
details of the search program in this study are shown in Fig. 1.

Of these included 5 studies, two studies assessed canagliflozin, two assessed dapagliflozin, and one assessed empagliflozin. One study (the CREDENCE
trial[13]) was described in an abstract but was eligible and included in this meta-analysis because the complete data were available. All of the studies were
randomized, double-blind, placebo-controlled trials (the DECLARE-TIMI 58 trial[9], the CANVAS Program[10], the DAPA-HF trial[11], the EMPA-REG OUTCOME
trial[12] and the CREDENCE trial[13]), involving a total of 6945 patients with HF and T2DM. Among the enrolled patients, 4686 (67.5%) were male and 2259
(32.5%) were female. The median age of patients was typically in the 60s (ranging from 63.0 to 66.0 years) across all studies, with a median follow-up
ranging from 1.5 years to 5.7 years. Table 1 lists the main characteristics of the 5 eligible studies.
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Table 1: Characteristics of included 5 studies in this meta-analysis

First Publication  Drug Clinical trial Total HF Interventions Median CVD/HHF-  HHF- CVD-
author year identifier Num statues  (Num) observational  Hazard Hazard Hazard
(name) with time (years) Ratio Ratio Ratio
HF- (SGLT-2i (SGLT-2i  (SGLT-2i
T2DM Vs. Vs. VS.
Placebo) Placebo)  Placebo)
Fitchett 2016 Empagliflozin  NCT01131676 706 all HF Empagliflozin 3.1 0.72 (0.5- 0.75 0.71
(EMPA-REG 10mg or 1.04) (0.48- (0.43-
OUTCOME 25mg (462 1.19) 1.16)
trial) pts)
Placobo (244
pts)
Kato 2019 Dapagliflozin NCT01730534 1987 HFrEF Dapagliflozin 4.2 HFrEF HFrEF HFrEF
(DECLARE- + 10mg (980 0.62 0.64 0.55
TIMI 58 trial) HFpEF  pts) (0.45- (0.43- (0.34-
Placobo 0.86) 0.95) 0.90)
(1007pts) HFpEF HFpEF HFpEF
0.88 0.72 1.41
(0.66- (0.50- (0.93-
1.17) 1.04) 2.13)
Petrie 2020 Dapagliflozin ~ NCT03036124 2139 HFrEF Dapagliflozin 1.5 0.75 0.76 0.79
(DAPA-HF trial) 10mg (0.63- 0.61- (0.63-
(1075pts) 0.90) 0.95) 1.01)
Placobo
(1064 pts)
Radholm 2018 Canagliflozin ~ NCT01032629, 1461 all HF Canagliflozin 3.6 0.61 0.51 0.72
NCT01989754 100mg or (0.46- (0.33- (0.51-
(CANVAS 300mg (803) 0.80) 0.78) 1.02)
Program) placebo (658)
Sarraju 2020 Canagliflozin ~ NCT02065791 652 all HF Canagliflozin 2.6 0.81 0.76 NA
(CREDENCE 100mg (329) (0.57- (0.47-
trial) placebo (323) 1.17) 1.22)

Effect of SGLT-2 inhibitors on cardiovascular outcomes in patients with HF and T2DM

All studies used HRs as a measure of effect size, which were estimated by Cox proportional hazards regression after adjusting for time effects. The meta-
analysis of selected trials showed that SGLT-2 inhibitors significantly decreased the risk of primary outcome (composite of CVD/HHF) by 13% (pooled HR:
0.87,95% Cl: 0.83-0.91, 12: 0%, P<0.00001, Figure 2A) in patients with HF and T2DM, and led to a statistically significant 14% reduction in HHF (pooled HR:
0.86,95% Cl: 0.81-0.91, 1% 0%, P<0.00001, Figure 2B) while 10% reduction in ACM (pooled HR: 0.90, 95% CI: 0.86-0.96, 12: 16%, P<0.0005, Figure 2D). Although
there was no significant difference between the effect of SGLT-2i and the effect of placebo on cardiovascular death (CVD), SGLT-2i showed a strong trend
toward preventing CVD (pooled HR: 0.91, 95% CI: 0.81-1.02, I%: 60%, P=0.11, Figure 2C).

Sensitivity analysis

Considering the possible bias introduced by the CREDENCE trial, whose data were presented at a conference, a sensitivity analysis was performed by
removing this article to decrease heterogeneity and increase the reliability of the estimated treatment effect. The pooled meta-analysis data showed very
consistent results (supplementary Figure 1) with the aforementioned results.

Alternatively, the DECLARE-TIMI 58 trial[9], DAPA-HF trial[11] and EMPA-REG OUTCOME trial[12] reported the frequency of different outcomes in the treatment
and placebo groups. We thus extracted the data (supplementary table 1), and conducted a meta-analysis to further examine the association between SGLT-2
inhibitors and cardiovascular outcomes. Pooled data from the included studies demonstrated that patients with HF and T2DM who received SGLT-2 inhibitors
had a remarkably lower incidence rate of primary cardiovascular outcomes (weighted proportions: 17.4% vs 22.1%; RR 0.79, 95% CI1 0.71-0.89, p<00001;
Figure 3A), hospitalization for heart failure (weighted proportions: 10.9% vs 13.9%; RR 0.77,95% CI 0.67-0.90, p=0+0009; Figure 3B) and all-cause mortality
(weighted proportions: 12.8% vs 15.6%; RR 0.82, 95% CI 0.71-0.94, p=0+005; Figure 3D). Likewise, the risk of cardiovascular death tended to be lower in the
SGLT-2i group than in the placebo group; however, this difference was not significant (weighted proportions: 9.6% vs 11.2%; RR 0.85, 95% CI 0.72-1.00,
p=0+05; Figure 3C).

Safety outcome

Serious AEs were considered the safety outcome in this meta-analysis, and the incidence rate was reported in three trials[9, 11, 12]. The relatively common
adverse events of interest were volume depletion and kidney impairment (less than 10%), but the incidence of these adverse events did not differ significantly
between the SGLT-2i and placebo groups. More intriguingly, compared with the placebo group, the SGLT-2i group reported a lower proportion of serious adverse
events (weighted proportions: 44.3% vs 50.3%; RR 0.88, 95% Cl 0.82-0.95, p=0+006; Figure 4).

Risk of bias assessment
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The risk of bias was low for all RCTs except for two studies[10, 13], in which incomplete data indicated an attrition bias (unclear risk). One study had an
unclear risk of reporting bias because of a lack of peer-reviewed, full-text data[13] (Supplementary Figure 2). Overall, the statistical heterogeneity of all the
outcomes assessed by the I2 test was very low (the majority of 12 values were less than 25%). Visual and formal analyses of funnel plots did not suggest any
risk of publication bias (Supplementary Figure 3).

Discussion

In this meta-analysis, we evaluated large-scale trials of HF patients with T2DM that compared the effect of SGLT-2 inhibitors vs. placebo on clinical
cardiovascular outcomes. Overall, SGLT-2 inhibitors significantly reduced the risk of the primary outcome, namely, the composite of CVD/HHF, by 13% (pooled
HR: 0.87, 95% CI: 0.83-0.91, I%: 0%, P < 0.00001). The risk of HHF and the risk of ACM were also decreased by 14% and 10% in the SGLT-2i group, respectively.
Of note, the effect of SGLT-2i on CVD was not significant (pooled HR: 0.91, 95% CI: 0.81-1.02, 1%: 60%, P <0.11). Thus, the cardiovascular protective role of
SGLT-2i in a broad range of HF patients concomitant with T2DM seems to be greatly contributed to the effect of preventing HHF.

The biological mechanisms underlying the effect of SGLT-2 inhibitors on HF remain largely unknown. SGLT-2i mediated natriuresis and glucosuria would be
one of the most important interpretations, which contribute to lower cardiac pre-load and reduce pulmonary congestion and systemic oedema[17, 18].
Additional suggested mechanisms to explain the benefits of SGLT-2i include improved tissue oxygenation owing to increased haematocrit (by stimulating
renal erythropoietin secretion) and a cardioprotective state related to the inhibition of myocardial sodium-hydrogen transporter[19]. Moreover, it has been
suggested that SGLT-2i alters fuel consumption with an increase in oxidation of fatty acids and ketogenesis and with a concomitant reduction in the
utilization of carbohydrates. These alterations resulted in an approximately 30% increase in the cardiac production of ATP and greatly improved cardiac
metabolism[20]. The cardio-protective effects of SGLT-2i are most likely multifactorial and need to be further explored.

Of interest, the 5 included clinical trials have a broad spectrum of HF patients, including heart failure with reduced ejection fraction (HFrEF) and heart failure
with preserved ejection fraction (HFpEF); however, the DAPA-HF study enrolled only HFrEF patients. It was estimated that the reduction of the risk of both
mortality and the primary outcome (the composite of CVD/HHF) may vary directly with the severity of the disorder. Thus, the DAPA-HF study, which included
the largest fraction of patients who were NYHA functional class II-ll (approximately 90%), exhibited greater benefit for SGLT-2i than the CREDENCE trial and
the EMPA-REG OUTCOME trial. More interestingly, the DECLARE-TIMI 58 trial showed that dapagliflozin reduced cardiovascular death/HHF events to a greater
extent in patients with HFrEF (HR 0.62, 95% Cl 0.45-0.86) than in those with HFpEF (HR 0.88, 95% CI 0.66—1.17; P for interaction = 0.046). In our meta-
analysis, the pooled data comprising a total of 6945 patients with HF and T2DM demonstrated favourable HF outcomes associated with the use of SGLT-2
inhibitors, which represented an overall effect of SGLT-2 inhibitors in a broad spectrum of patients with HF and concomitant T2DM.

All the included studies used HRs to estimate the effect size. In this meta-analysis, we favoured HRs obtained from Cox regression analyses as the key results,
to adjust for as many confounding factors as possible, including age, sex, time to events, or other medical variables. In addition, 3 articles reported the
incidence rate and sample size of outcomes. Then, in our sensitivity analysis, relative data were extracted and pooled using the Mantel-Haenszel method. The
SGLT-2i group had a markedly lower incidence rate of the composite of CVD/HHF than the placebo group (weighted proportion 17.4% vs 22.1%; RR 0.79, 95%
Cl0.71-0.89, p<0+0001). Additionally, a subgroup analysis from a recently published meta-analysis displayed a similar superior effect of SGLT-2i over the
use of a placebo[21]. However, our meta-analysis substantially expands on that study by adding two more clinical trials (total of 5 studies) and incorporating
more key outcomes. From the primary and sensitivity analyses in our study, we clearly demonstrated that SGLT-2 inhibitors significantly reduced the relative
risk of the composite of CVD/HHF outcome (CVD/HHF), HHF alone, and all-cause mortality in patients with HF and T2DM. However, we only observed a
nonsignificant trend of SGLT-2i decreasing the risk of cardiovascular death. The safety profile was similar between the SGLT-2i group and the placebo group,
with comparable incidence rates of volume depletion and kidney impairment[11]. Meta-analysis of the available literature even displayed a favourable safety
outcome of serious adverse events in the SGLT-2i group (weighted proportions: 44.3% vs 50.3%; RR 0.88, 95% Cl 0.82-0.95, p = 0+006).

It is also important to acknowledge some limitations of our study. First, only 5 clinical trials were enrolled in this meta-analysis, which represented a relatively
small size for pooling data. However, the heterogeneity for outcomes, as assessed by the |2 statistic, showed very low heterogeneity across all the studies. The
consistency of the treatment effects across sensitivity analyses was also reassuring. Thus, the results drawn from this study are credible. Additionally, the
baseline presence of heart failure was investigator-reported in all trials except for the DAPA-HF trial. The definition of inclusion criteria would be slightly
different. Last, although our study is based on pre-specified analyses of RCTs, HF patients may not have been totally randomized with respect to disease
severity, disease duration or medications used. Fortunately, several ongoing trials are directly investigating the role of SGLT-2i in HF patients with and without
T2DM[22-25]. The results of these clinical trials are eagerly awaited and would help broaden our understanding of the clinical benefits of SGLT-2i for the
treatment and prevention of HF.

Conclusions

The present meta-analysis demonstrated that SGLT-2 inhibitors significantly reduced the risk for the composite of CVD/HHF by 13% in a broad range of HF
patients concomitant with T2DM. Moreover, SGLT-2 inhibitors were found to be robustly effective in reducing the risks of hospitalization for heart failure and
all-cause mortality but not in reducing the risks of cardiovascular death. Although they were initially considered to be glucose-lowering agents, the effects of
SGLT-2i have expanded far beyond that, and they are now being studied as a treatment for heart failure. Further dedicated prospective randomized studies are
warranted to investigate the efficacy and safety of SGLT-2i on heart failure.

Abbreviations
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heart failure; T2DM:type 2 diabetes mellitus; SGLT2i:sodium-glucose cotransporter-2 inhibitors; HFrEF:heart failure with reduced ejection fraction; HFpEF:heart
failure with preserved ejection fraction; CVD:cardiovascular death; HHF:hospitalization for heart failure, ACM:all-cause mortality; Cl:confidence interval.
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Figure 2

Effect of SGLT-2i on the composite of CVD/HHF (A), HHF (B), CVD (C) and ACM (D) in patients with HF and T2DM assessed by the generic inverse variance
method. The data of the DECLARE-TIMI 58 trial were divided into two parts: heart failure with reduced ejection fraction (HFrEF) and heart failure with
preserved ejection fraction (HFpEF). *represents HFrEF patients; **represents HFpEF patients. Abbreviation SGLT2i: sodium-glucose cotransporter-2 inhibitors;
CVD: cardiovascular death; HHF: hospitalization for heart failure, ACM: all-cause mortality; CI: confidence interval.
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Figure 3

Sensitivity analysis: effect of SGLT-2i on the composite of CYD/HHF (A), HHF (B), CVD (C) and ACM (D) in patients with HF and T2DM assessed by the
Mantel-Haenszel method. Abbreviation SGLT2i: sodium-glucose cotransporter-2 inhibitors; CVD: cardiovascular death; HHF: hospitalization for heart failure,
ACM: all-cause mortality; Cl: confidence interval.
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Figure 4

Meta-analysis of serious adverse events in the SGLT-2i group and placebo group. Abbreviation SGLT2i: sodium-glucose cotransporter-2 inhibitors; Cl:
confidence interval.
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