
INTRODUCTION 

R eview question / Objective Sodium-
glucose cotransporter 2 (SGLT2) inhibitors 
are a new type of antidiabetic medication 

that includes canagl iflozin, dapagl iflozin, 
empagliflozin, ertugliflozin, and henagliflozin. The 
effectiveness and safety of a novel class of 
hypoglycemic medications known as SGLT2 
inhibitors have not been completely established in 
relation to acute heart failure (AHF). An extensive 
search of the Web of Science, PubMed, and 
EMBASE was conducted for randomized 
controlled trials and observational studies that 
have evaluated the use of SGLT2 inhibitors in AHF 
from the inception of these drugs to the present. 
The following data were extracted: first author, 
publication year, study design, number of 
participants in the intervention and control groups, 
specific SGLT2 inhibitor used, participant age 

(mean or median), duration of follow-up, primary 
outcomes, and secondary outcomes. The efficacy 
outcomes included all-cause mortality, frequency 
of readmission events, heart failure exacerbation 
(HFE) events, rehospitalization due to HF, deaths 
attributable to cardiovascular causes, quality of life 
assessments, and renal function evaluations. 
Safety outcomes included the total number of 
adverse events, including urinary tract infections, 
ketoacidosis, hypotension, hypoglycemia, and 
acute kidney injury. Consequently, we sought to 
compare the prognostic and safety outcomes of 
patients administered SGLT2 inhibitors for the 
treatment of AHF. 

Rationale An extensive search of the Web of 
Science, PubMed, and EMBASE was conducted 
for randomized controlled trials and observational 
studies that have evaluated the use of SGLT2 
inhibitors in AHF from the inception of these drugs 
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to the present. We compiled data related to 
cardiovascular safety and prognosis. we sought to 
compare the prognostic and safety outcomes of 
patients administered SGLT2 inhibitors for the 
treatment of AHF. Aggregated risk ratios (RR), 
mean differences (MD), or standardized mean 
differences (SMD) were generated for all 
outcomes, with 95% confidence intervals (CIs), to 
evaluate the predictive significance of SGLT2 
inhibitors in patients with AHF. 

Condition being studied Sodium-glucose 
cotransporter 2 (SGLT2) inhibitors are a new type 
of ant idiabet ic medicat ion that includes 
canagl iflozin, dapagl iflozin, empagl iflozin, 
ertugliflozin, and henagliflozin. AHF is a prevailing 
cause of unplanned hospital admissions in patients 
aged >65 years worldwide. Acute decompensated 
heart failure (ADHF) is a form of AHF that refers to 
pa t i en ts w i th ch ron ic hea r t cond i t i ons 
characterized by a sudden worsening of their 
condition that necessitates intensive treatment. 
AHF is a broader term that can include any cause 
of sudden decline in heart function; therefore, 
ADHF is a subtype of AHFRandomized clinically 
controlled trials (RCTs) and meta-analyses of the 
results of trials in patients with HF have shown that 
SGLT2 inhibi tors improve cardiovascular 
outcomes  in patients with chronic HF, irrespective 
of their diabetes status. However, whether SGLT2 
inhibitors have a clinical benefit in patients with 
AHF is being explored. Several multicenter RCTs 
have examined the efficacy of SGLT2 inhibitors in 
patients with AHF. The EMPA-RESPONSE-AHF 
study highlighted the safety and potential benefits 
of the early use of SGLT2 inhibitors in patients with 
AHF, which reduced the combined endpoint of HF 
exacerbation, HF rehospitalization, or 60-day 
death but did not affect diuretic response in 
patients with AHF. SGLT2 inhibitors significantly 
lower the renal glucose threshold, reduce 
reabsorption, and promote the excretion of large 
amounts of glucose in urine. In addition to 
concerns regarding adverse events, including 
urinary infection and diabetic ketoacidosis, 
research is increasingly focused on the urinary 
efficiency of SGLT2 inhibitors. Until now, SGLT2 
inhibitors have been associated with enhanced 
diuresis in patients with AHF, for example, in the 
DICTATE-AHF trial. To determine whether SGLT2 
inhibitors improve the prognosis of patients with 
AHF, we performed an extensive literature search, 
incorporating all pertinent observational studies 
and randomized controlled trials. This study aimed 
to clarify the safety and clinical effectiveness of 
SGLT2 inhibitors in treating AHF. 

METHODS 

Search strategy The following search strategy 
w a s e m p l o y e d : ( " S G LT 2 i n h i b i t o r " O R 
" d a p a g l i fl o z i n " O R " e m p a g l i fl o z i n " O R 
" c a n a g l i fl o z i n " O R " e r t u g l i fl o z i n " O R 
"henagliflozin") AND ("acute heart failure" OR 
"acute decompensated heart failure"). The 
reference lists of selected articles were manually 
examined to identify additional relevant studies. 
Duplicate publications, studies with incomplete 
data, and studies in which the participants or 
interventions did not align with the defined 
inclusion criteria were excluded. 

Participant or population The inclusion criteria for 
the patients were: (1) a focus on acute heart failure 
(AHF); (2) patients with or without diabetes. The 
exclusion criteria were (1) studies in which patients 
did not have AHF; (2) Patients with chronic heart 
failure. We identified 4053 patients from 13 studies. 

Intervention The inclusion criteria for the 
intervention were: (1) inclusion of an experimental 
group receiving a single SGLT2 inhibitor regardless 
of the initiation time of the intervention. Sodium-
glucose cotransporter 2 (SGLT2) inhibitors are a 
new type of antidiabetic medication that includes 
canagl iflozin, dapagl iflozin, empagl iflozin, 
ertugliflozin, and henagliflozin.

The exclusion criteria were (1)studies in which the 
experimental group received multiple SGLT2 
inhibitors. 

Comparator A placebo or standard care (control 
group) in patients with AHF. 

Study designs to be included randomized 
controlled trials and observational studies. 

Eligibility criteria Acute heart failure (AHF) is a 
condition in which the heart suddenly becomes 
unable to pump blood efficiently and can be 
caused by a variety of factors, including 
myocardial infarction, arrhythmia, or infection. AHF 
is a prevailing cause of unplanned hospital 
admissions in patients aged >65 years worldwide. 
Acute decompensated heart failure (ADHF) is a 
form of AHF that refers to patients with chronic 
heart conditions characterized by a sudden 
worsening of their condition that necessitates 
intensive treatment. AHF is a broader term that can 
include any cause of sudden decline in heart 
function. 

The inclusion criteria for the studies were: (1) RCTs 
or observational study design; (2) a focus on AHF; 
(3) inclusion of an experimental group receiving a 
single SGLT2 inhibitor regardless of the initiation 
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time of the intervention; (4) patients with or without 
d i a b e t e s ; a n d ( 5 ) t h o s e t h a t re p o r t e d 
predetermined efficacy and safety outcomes. The 
exclusion criteria were (1) studies in which patients 
did not have AHF, and (2) studies in which the 
experimental group received multiple SGLT2 
inhibitors. 

Information sources An extensive search of the 
Web of Science, PubMed, and EMBASE was 
conducted for randomized controlled trials and 
observational studies that have evaluated the use 
of SGLT2 inhibitors in AHF from the inception of 
these drugs to the present.


Main outcome(s) The efficacy outcomes included 
all-cause mortality, frequency of readmission 
events, heart failure exacerbation (HFE) events, 
rehospitalization due to HF, deaths attributable to 
cardiovascular causes, quality of life assessments, 
and renal function evaluations. 

Additional outcome(s) Additional outcomes 
included the total number of adverse events, 
including urinary tract infections, ketoacidosis, 
hypotension, hypoglycemia, and acute kidney 
injury. 

Quality assessment / Risk of bias analysis We 
used the Cochrane Risk of Bias instrument for 
RCTs and the Newcastle-Ottawa Scale (NOS) for 
observational studies. Each type of bias was 
classified as presenting a 'low', 'unknown,' or 
'high' risk of bias. For observational studies, we 
employed the NOS, which focuses on three 
aspects: selection, comparability, and outcomes. 
When the risk of bias was 'low', it was awarded 
one point ('*'), while 'unclear' or 'high' risk of bias 
received no points ('-'). Studies achieving a NOS 
score higher than 6 were considered to be of high 
quality. 

Strategy of data synthesis Review Manager 
Version 5.3 (RevMan) and Stata 18.0 were used for 
statistical analyses. Risk ratio (RR), mean 
difference (MD), or standardized mean difference 
(SMD) were used to represent outcome measures 
in the treatment versus control groups. The initial 
analysis entailed a heterogeneity test using the chi-
square test to calculate I2 and detect any 
heterogeneity between the included studies. The 
appropriate effect model was then selected based 
on the I2 or P-value. When considerable 
heterogeneity was found, that is, an I2 value 
exceeding 50% or a chi-square P-value lower than 
0.10, the use of a random-effects model was 
justified. Conversely, a fixed-effects model was 
used when warranted. Furthermore, the origins of 

heterogeneity were analyzed. In RCTs, a segment 
of the population in the SOLOIST-WHF study was 
allocated the SGLT2 inhibitor therapy only after 
discharge. In an observational study by Nakagaito 
et al. , the decision to continue treatment with the 
SGLT2 inhibitor was made only at discharge. 
Consequently, when conducting a combined effect 
size analysis incorporating the results of these two 
studies, a sensitivity analysis excluding these two 
studies was performed to examine how these 
exclusions affected the outcome measures. 
Additionally, we utilized Stata software for 
sensitivity analysis and Egger’s test for certain 
outcomes.


Subgroup analysis Subgroup analysis was 
performed according to study type (randomized 
controlled study or observational study). 

Sensitivity analysis We can use State software for 
sensitivity analysis. Additionally, in Reman 
software, we can employ the  one-by-one 
elimination method for sensitivity analysis. In this 
approach, one reference is excluded in turn, and 
the remaining references (n-1) are combined for 
meta-analysis. In RCTs, a segment of the 
population in the SOLOIST-WHF study was 
allocated the SGLT2 inhibitor therapy only after 
discharge. In an observational study by Nakagaito 
et al. , the decision to continue treatment with the 
SGLT2 inhibitor was made only at discharge. 
Consequently, when conducting a combined effect 
size analysis incorporating the results of these two 
studies, a sensitivity analysis excluding these two 
studies was performed to examine how these 
exclusions affected the outcome measures. 

Language restriction Without restrictions on 
language. 

Country(ies) involved China. 

Keywords acute heart failure, SGLT2 inhibitors, 
all-cause mortality, quality of life, renal function, 
adverse events. 

Contributions of each author 
Author 1 - Jingjin Hou.

Author 2 - Li Ren.

Author 3 - Qingbin Hou.

Author 4 - Xiaodong Jia.

Author 5 - Zhu Mei.

Author 6 - Jiaxin Xu.

Author 7 - Zheming Yang.

Author 8 - Yiming Li.

Author 9 - Chenghui Yan.


INPLASY 3Hou et al. INPLASY protocol 202490015. doi:10.37766/inplasy2024.9.0015

H
ou et al. IN

PLASY protocol 202490015. doi:10.37766/inplasy2024.9.0015 Dow
nloaded from

 https://inplasy.com
/inplasy-2024-9-0015/


