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Study first 
author 
surname and 
year   

Add 
endnote 
reference 
for study 

Details and quality of evidence Summary of key findings 

Population 
and study 
type (meta-
analysis of 
RCTs, single 
RCT, case-
control, 
retrospective 
cohort, etc.) 

Number 
of 
patients 

  

Intervention and 
control 

Key inclusion & 
exclusion criteria 

Relevant 
outcome(s) 

Key findings 

Important biases 

Conclusion(s) 

Anker, SD 

2021 

8 Single RCT 5988 Empagliflozin 
10mg/placebo 

CHF, NYHA>II, 
LVEF>40%, 

NTproBNP>300pg/ml 
in SR or >900pg/ml 
in AF  

CV death or  
or 
hospitalization 
for HF, (time to 
the first event) 

415 of 2997 
patients (13.8%) in 
the empagliflozin 
group and in 511 
of 2991 patients 
(17.1%) in 
the placebo group 
(hazard ratio, 0.79; 
95% confidence 
interval [CI], 0.69 
to 0.90; 

P<0.001) 

Main effect on 
hospitalisations: 

Total number of 
hospitalizations for 
HF was lower in 
the empagliflozin 
group than in the 
placebo group 
(407 

Met primary 
endpoint 

 

NNT to prevent 
one primary 
endpoint=60 
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with empagliflozin 
and 541 with 
placebo; hazard 
ratio, 0.73; 95% 
CI, 0.61 to 0.88; 

P<0.001) 

Main effect on 
reduction in 
hospitalisations. 

Rate of decline of 
eGFR lower in 
empagliflozin 
group  

Solomon, SD 

2022 

6 Single RCT 6263 Dapagliflozin 
10mg/placebo 

CHF, NYHA II-IV, 
LVEF>40% (previous 
LVEF<40%, included 
if >40% at 
enrolment). NT-
ProBNP>300pg/ml in 
Sr or >600pg/ml in 
AF, either ambulatory 
or hospitalised, 
structural heart 
disease (LVH or LA 
enlargement) 

Time to event: 
occurrence of 
worsening 

HF or CV 
death, 

Primary outcome 
occurred in 512 of 
3131 patients 
(16.4%) in the 
dapagliflozin group 
and in 610 of 3132 
patients (19.5%) in 
the placebo 
group (HR, 0.82; 
95% [CI], 0.73 to 
0.92; P<0.001). 
 
Worsening HF 
occurred in 368 
patients (11.8%) in 
the dapagliflozin 
group and in 455 
patients (14.5%) in 
the placebo group 
(HR, 0.79; 95% 
CI, 0.69 to 0.91) 

Met primary 
endpoint 

 

NNT to prevent 
one primary 
endpoint=61 
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CV death occurred 
in 231 patients 
(7.4%) and 261 

patients (8.3%), 
respectively (HR, 
0.88; 95% CI, 0.74 
to 1.05). 

Vaduganathan, 
M 

2022 

24 Aggregate 
data meta-
analysis 

12251  Dapagliflozin or 
Empagliflozin 
versus placebo 

Patients included in 
the DELIVER and 
EMPEROR-P trials 

CV or first 
hospitalisation 
for HF 

Reduced CVD or 
first hospitalisation 
for HF. HR 0ꞏ80 
[95% CI 0ꞏ73-
0ꞏ87]) with 
consistent 
reductions in both 
components: CV 
(0ꞏ88 [0ꞏ77-1ꞏ00]) 
and first 
hospitalisation for 
HF (0ꞏ74 [0ꞏ67-
0ꞏ83]) 

CV reduction 
was a trend (p 
not<0.05) 

Mebazaa A 

2022 

16 Patients 
admitted to 
hospital with 
acute heart 
failure. 

RCT 

1078 High-intensity care 
(HIC) or usual care 
(UC). 

HIC involved the 
up-titration of 
treatments to 100% 
of recommended 
doses within 2 
weeks of discharge 
and four scheduled 
outpatient visits 
over the 2 months 

Patients were eligible 
for inclusion if they 
were aged 18–85 
years; had been 
admitted to hospital 
within 72 h before 
screening for acute 
heart failure, defined 
as dyspnoea at rest 
and pulmonary 
congestion on chest 
x-ray, and other 

The primary 
endpoint was 
180-day 
readmission to 
hospital due to 
heart failure or 
all-cause 
death. 

The study was 
stopped early per 
the data and 
safety monitoring 
board’s 
recommendation 
because of greater 
than expected 
between-group 
differences. 

The primary 
endpoint occurred 

Met primary 
endpoint 
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after discharge that 
closely monitored 
clinical status, 
laboratory values, 
and NT-proBNP 
concentrations. 

UC followed usual 
local practice. 

 

signs or symptoms of 
heart failure (eg, 
oedema or positive 
rales on 
auscultation); were 
haemodynamically 
stable; had elevated 
NT-proBNP 
concentrations at 
screening (>2500 
pg/mL) and a more 
than 10% decrease 
in concentration 
between screening 
and before 
randomisation (but 
still >1500 pg/mL); 
and had not been 
treated with optimal 
doses of oral heart 
failure therapies 
within 2 days before 
anticipated hospital 
discharge for acute 
heart failure. Patients 
were excluded if they 
had a clear 
intolerance to high 
doses of β blockers, 
ACE inhibitors, or 
ARBs. There were 
no inclusion criteria 
based on left 
ventricular ejection 
fraction (LVEF). 

in 74 (15.2% 
down-weighted 
adjusted Kaplan-
Meier estimate) of 
506 patients in the 
HIC group and 109 
(23.3%) of 502 
patients in the UC 
group (adjusted 
risk difference 
8.1% [95% CI 2.9–
13.2]; p=0.0021; 
risk ratio 0.66 
[95% CI 0.50–
0.86]). 
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Heerspink 
2020 

5 Patients with 
CKD  

RCT 

4304 Dapagliflozin 10 
mg/placebo 

CKD was the main 
inclusion criterion. It 
was defined as 
estimated glomerular 
filtration rate (GFR) 
of 25 to 75 ml per 
minute per 1.73 m2 
of body-surface area 
and a urinary 
albumin-to-creatinine 
ratio (with albumin 
measured in 
milligrams and 
creatinine measured 
in grams) of 200 to 
5000 

The primary 
outcome was a 
composite of a 
sustained 
decline in the 
estimated GFR 
of at least 
50%, end-
stage kidney 
disease, or 
death from 
renal or 
cardiovascular 
causes. 
Among 
secondary 
outcomes: the 
composite of 
death from 
cardiovascular 
causes or HF 
hospitalization  

The independent 
data monitoring 
committee 
recommended 
stopping the trial 
because of 
efficacy. Over a 
median of 2.4 
years, a primary 
outcome event 
occurred in 197 of 
2152 participants 
(9.2%) in the 
dapagliflozin group 
and 312 of 2152 
participants 
(14.5%) in the 
placebo group 
(hazard ratio, 0.61; 
95% confidence 
interval [CI], 0.51 
to 0.72; P<0.001; 
number needed to 
treat to prevent 
one primary 
outcome event, 19 
[95% CI, 15 to 
27]). The hazard 
ratio for the 
composite of death 
from 
cardiovascular 
causes or 
hospitalization for 
HF was 0.71 (95% 

Met primary 
endpoint + 
secondary 
endpoint (CVD 
or HFH) 
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CI, 0.55 to 0.92; P 
= 0.009) 

Herrington, 
2023 

7 Patients with 
CKD 

RCT 

6609 Empagliflozin 10 
mg/placebo 

CKD was the main 
inclusion criterion. It 
was defined as 
estimated glomerular 
filtration rate (eGFR) 
of at least 20 but less 
than 45 ml per 
minute per 1.73 m2 
of body-surface area, 
or who had an eGFR 
of at least 45 but less 
than 90 ml per 
minute per 1.73 m2 
with a urinary 
albumin-to-creatinine 
ratio (with albumin 
measured in 
milligrams and 
creatinine measured 
in grams) of at least 
200. 

The primary 
outcome was a 
composite of 
progression of 
kidney disease 
(defined as 
end-stage 
kidney 
disease, a 
sustained 
decrease in 
eGFR to <10 
ml per minute 
per 1.73 m2, a 
sustained 
decrease in 
eGFR of ≥40% 
from baseline, 
or death from 
renal causes) 
or death from 
cardiovascular 
causes. 

Among the 
secondary 
endpoints: HF 
hospitalization 
or CV death. 

During a median of 
2 years of follow-
up, progression of 
kidney disease or 
death from 
cardiovascular 
causes occurred in 
432 of 3304 
patients (13.1%) in 
the empagliflozin 
group and in 558 
of 3305 patients 
(16.9%) in the 
placebo group 
(hazard ratio, 0.72; 
95% confidence 
interval [CI], 0.64 
to 0.82; P<0.001). 
Results were 
consistent among 
patients with or 
without diabetes. 

The risk of death 
for CV causes or 
HF hospitalizations 
was not 
significantly 
reduced (HR 0.84, 
95% CI 0.67–1.07; 
P = 0.15) 

Met primary 
endpoint. No 
differences in 
CVD or HFH 
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Nuffield 
Department of 
Population 
Health Renal 
Studies Group, 
2022 

35 Meta-
analysis 
study level 
of RCT 
comparing 
SGLT2ì vs 
placebo 
including 
CKD trials. 

 

90409 SGLT2i/placebo SGLT2 inhibitor trials 
that were double-
blind, placebo-
controlled, performed 
in adults (age ≥18 
years), large (≥500 
participants per 
group), and at least 6 
months in duration 
were included. 

The main 
efficacy 
outcomes were 
kidney disease 
progression 
(standardised 
to a definition 
of a sustained 
≥50% 
decrease in 
estimated 
glomerular 
filtration rate 
[eGFR] from 
randomisation, 
a sustained 
low eGFR, 
end-stage 
kidney 
disease, or 
death from 
kidney failure), 
acute kidney 
injury, and a 
composite of 
cardiovascular 
death or 
hospitalisation 
for heart 
failure.  

Compared with 
placebo, SGLT2 
inhibitor reduced 
the risk of kidney 
disease 
progression by 
37% (relative risk 

[RR] 0ꞏ63, 95% CI 
0ꞏ58–0ꞏ69) with 
similar RRs in 
patients with and 
without diabetes. 
In the 4 CKD trials, 
RRs were similar 
irrespective of 
primary kidney 
diagnosis. SGLT2 
inhibitors reduced 
the risk of 
cardiovascular 
death or 
hospitalisation for 
heart failure by 
23% (0ꞏ77, 0ꞏ74–
0ꞏ81) with similar 
effects in those 
with and without 
diabetes. 

Reduction in 
kidney 
progression 
and CV death 
or HFH. 

Bakris, 2020 10 Patients with 
CKD and 
type 2 

Diabetes. 

5734 Finerenone/placebo Eligible patients had 
a urinary albumin-to-
creatinine ratio (with 
albumin measured in 

The primary 
composite 
outcome was 
kidney failure, 

During a median 
follow-up of 2.6 
years, a primary 
outcome event 

Met primary 
endpoint. 
Finerenone 
better than 
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RCT milligrams and 
creatinine measured 
in grams) of 30 to 
less than 300, an 
estimated glomerular 
filtration rate (eGFR) 
of 25 to less than 60 
ml per minute per 
1.73 m2 of body 
surface area, and 
diabetic retinopathy, 
or they had a urinary 
albumin-to-creatinine 
ratio of 300 to 5000 
and an eGFR of 25 
to less than 75 ml 
per minute per 1.73 
m2. 

All the patients were 
treated with renin–
angiotensin system 
blockade that had 
been adjusted before 
randomization to the 
maximum dose on 
the manufacturer’s 
label that did not 
cause unacceptable 
side effects. 

defined as a a 
sustained 
decrease of at 
least 40% in 
the eGFR from 
baseline, or 
death from 
renal causes. 
The key 
secondary 
composite 
outcome was 
death from 
cardiovascular 
causes, 
nonfatal 
myocardial 
infarction, 
nonfatal stroke, 
or 
hospitalization 
for heart 
failure. 

occurred in 504 of 
2833 patients 
(17.8%) in the 
finerenone group 
and 600 of 2841 
patients (21.1%) in 
the placebo group 
(hazard ratio, 0.82; 
95% confidence 
interval [CI], 0.73 
to 0.93; P = 
0.001). A key 
secondary 
outcome event 
occurred in 367 
patients (13.0%) 
and 420 patients 
(14.8%) in the 
respective groups 
(hazard ratio, 0.86; 
95% CI, 0.75 to 
0.99; P = 0.03). 
However, There 
was no evidence 
of a reduction in 
HF hospitalizations 
with finerenone 
versus placebo 
(HR 0.86, 95% CI 
0.68–1.08). 

placebo for the 
secondary 
endpoint 
including HFH, 
but not for HFH 
as a single 
endpoint. 

Filippatos, 
2022 

34 Patients with 
CKD and 
type 2 

Diabetes. 

7437 Finerenone/placebo Eligible patients had 
a urinary albumin-to 
creatinine ratio (with 
albumin measured in 
milligrams and 

The primary 
outcome, 
assessed in a 
time-to-event 
analysis, was a 

During a median 
follow-up of 3.4 
years, a primary 
outcome event 
occurred in 458 of 

Met primary 
endpoint 
(including HF 
hospitalization). 
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RCT creatinine measured 
in grams) of 30 to 
less than 300 and an 
estimated glomerular 
filtration rate (eGFR) 
of 25 to 90 ml per 
minute per 1.73 m2 
of body-surface area 
(stage 2 to 4 CKD) or 
a urinary albumin-to-
creatinine ratio of 
300 to 5000 and an 
eGFR of at least 60 
ml per minute per 
1.73 m2 (stage 1 or 2 
CKD). Patients were 
treated with renin–
angiotensin system 
blockade that had 
been adjusted before 
randomization to the 
maximum dose on 
the manufacturer’s 
label that did not 
cause unacceptable 
side effects. 

composite of 
death from 
cardiovascular 
causes, 
nonfatal 
myocardial 
infarction, 
nonfatal stroke, 
or 
hospitalization 
for heart 
failure. The 
first secondary 
outcome was a 
composite of 
kidney failure, 
a sustained 
decrease from 
baseline of at 
least 40% in 
the eGFR, or 
death from 
renal causes. 

3686 patients 
(12.4%) in the 
finerenone group 
and in 519 of 3666 
(14.2%) in the 
placebo group 
(hazard ratio, 0.87; 
95% confidence 
interval [CI], 0.76 
to 0.98; P = 0.03), 
with the benefit 
driven primarily by 
a lower incidence 
of hospitalization 
for heart failure 
(hazard ratio, 0.71; 
95% CI, 0.56 to 
0.90). The 
secondary 
composite 
outcome occurred 
in 350 patients 
(9.5%) in the 
finerenone group 
and in 395 (10.8%) 
in the placebo 
group (hazard 
ratio, 0.87; 95% 
CI, 0.76 to 1.01). 

 

Agarwal, 2022 40 Patients with 
CKD and 
type 2 

Diabetes. 

13026 Finerenone/placebo Patients included in 
the FIDELIO-DKD 
and FIGARO-DKD 
trials 

Main time-to-
event efficacy 
outcomes were 
a composite of 
cardiovascular 
death, non-

The composite 
cardiovascular 
outcome occurred 
in 825 (12.7%) 
patients receiving 
finerenone and 

Finerenone 
reduces both 
CV and renal 
outcomes, 
including HF 
hospitalization 
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Patient-level 
Meta-
analysis of 2 
RCT 

fatal 
myocardial 
infarction, non-
fatal stroke, or 
hospitalization 
for heart 
failure, and a 
composite of 
kidney failure, 
a sustained 
>or=57% 
decrease in 
estimated 
glomerular 
filtration rate 
from baseline 
over > or =4 
weeks,or renal 
death. 

939 (14.4%) 
receiving placebo 
[hazard ratio (HR), 
0.86; 95% 
confidence interval 
(CI), 0.78–0.95; P= 
0.0018]. The 
composite kidney 
outcome occurred 
in 360 (5.5%) 
patients receiving 
finerenone and 
465 (7.1%) 
receiving placebo 
(HR, 0.77; 95% CI, 
0.67–0.88; P= 
0.0002). 
Finerenone also 
reduced HF 
hospitalization 
alone compared 
with placebo (HR 
0.78, 95% CI 
0.66–0.92; 
P = 0.0030) 

alone, in 
patients with 
CKD and 
T2DM. 

Kalra, 2022 12 Patients with 
HF, LVEF 
≤45% and 
iron 
deficiency. 

RCT 

1869 Intravenous ferric 
derisomaltose/ 
usual care 

Patients with HF, 
LVEF ≤45% and 
transferrin saturation 
<20% or serum 
ferritin <100 μg/L 

The primary 
outcome was 
recurrent 
hospital 
admissions for 
heart failure 
and 
cardiovascular 
death, 
assessed in all 

After a median 
follow-up of 2.7 
years, the 
reduction in the 
primary endpoint 
did not reach 
statistical 
significance (RR 
0.82, 95% CI 
0.66–1.02; 

Met primary 
endpoint only 
after censoring 
follow-up on 
September 
2020. 
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validly 
randomly 
assigned 
patients. 

P = 0.070). 
Hospital 
admissions for HF 
were also not 
significantly 
reduced (16.7 per 
100 patient-years 
vs. 20.9 per 100 
patient-years; HR 
0.80, 95% CI 
0.62–1.03). A pre-
specified COVID-
19 analysis, 
censoring follow-
up on September 
2020, showed a 
reduction in the 
risk of the primary 
endpoint with ferric 
derisomaltose vs. 
control (HR 0.76, 
95% CI 0.58–1.00; 
P = 0.047).  

Graham, 2023 44 Patients with 
HF and iron 
deficiency 

Study-level 
Meta-
analysis 
including 10 
RCT 

3373 IV iron/standard 
care or placebo 

RCT comparing IV 
iron versus standard 
care/placebo in 
patients with HF and 
ID in any clinical 
setting 

The main 
outcomes of 
interest were a 
composite of 
HHF and 
cardiovascular 
death, on HF 
hospitalization 
alone and on 
cardiovascular 

IV iron reduced the 
composite of 
recurrent HF 
hospitalization and 
CV death (rate 
ratio 0.75, 95% 
confidence interval 
[CI] 0.61–0.93; 
p<0.01) and first 
HF hospitalization 

IV iron reduced 
HF 
hospitalization 
or CV death in 
patients with 
HF and iron 
deficiency, but 
not mortality. 
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and all-cause 
mortality. 

or CV death (odds 
ratio [OR] 

0.72, 95% CI 
0.53–0.99; P = 
0.04). No 
differences were 
observed in 
cardiovascular 
(OR 0.86, 95% CI 
0.70–1.05; P = 
0.14) and all-
cause mortality 
(OR 0.93, 95% CI 
0.78–1.12; P = 
0.47). 

Salah, 2023 43 Patients with 
HF and iron 
deficiency 

Study-level 
Meta-
analysis 
including 10 
RCT 

3438 IV iron/standard 
care or placebo 

RCT comparing IV 
iron versus standard 
care/placebo in 
patients with HF and 
ID in any clinical 
setting 

Outcomes 
were the 
composite of 
CV mortality 
and first 
hospitalization 
for HF; all-
cause 
mortality; CV 
mortality; first 
hospitalization 
for HF; and 
total 
hospitalizations 
for HF. 

Intravenous iron 
resulted in a 
significant 
reduction in the 
composite of CV 
mortality and first 
hospitalization for 
HF [RR 0.0.85; 
95% CI (0.77, 
0.95)], first 
hospitalization for 
HF [RR 0.82; 95% 
CI (0.67, 0.99)], 
and total 
hospitalizations for 
HF [RR 0.74; 95% 
CI (0.60, 0.91)] but 
no statistically 
significant 

IV iron reduced 
HF 
hospitalization 
or CV death in 
patients with 
HF and iron 
deficiency, but 
not mortality. 
Also HF 
hospitalization 
considered as 
single outcome 
was reduced. 
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difference in all-
cause mortality 
[RR 0.95; 95% CI. 
(0.83, 1.09)] or CV 
mortality [OR 0.89; 
95% CI (0.75, 
1.05)]. 
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