
Supplementary Table 1: Selected age- and HF-related characteristics in clinical trials on 
HFrEF patients  

Treatment 
group drug 

Trial name Age 
inclusio
n citeria 

Age, 
years (SD 
or range) 
in 
investigat
ed drug 
group 

HF clinical 
setting/ HF 
related 
Inclusion 
criteria 

LVEF % (SD 
or IQR) in 
investigated 
drug group 

Mortality subgroup analysis by age 

BETA BLOCKERS 
Bisoprolol CIBIS II1 18-80 61 (22-80) LVEF 

≤35% 
27.6 (5.5) No 

Carvedilol US 
Carvedilol 
Heart 
Failure 
Study2 

Not 
specifie
d 

57.9 
(±12.2) 

LVEF 
≤35% 

23 (±7) All-cause mortality HR <59 y versus 
≥59 y 0.30 (0.11–0.80) versus 0.38 
(0.19–0.77) 

Carvedilol Carvedilol 
Prospective 
Randomized 
Cumulative 
Survival 
Study 
Group3 

Not 
specifie
d 

63.2 
(±11.4) 

LVEF <25 19.9 (±4) All-cause mortality HR higher in ≥59 y 
versus <59 y) 

Carvedilol CAPRICOR
N4 

≥18 63 (29-88) LVEF 
≤40%, after 
AMI 

32.9 (±6.4) No 

Metoprolol 
succinate 

MERIT HF5 40-80 63.9 
(±9.6) age 
≥70 (32%) 

LVEF 
≤40% 

28 (±7) Mortality HR higher in upper versus 
middle and lower age tertile) 

Nebivolol SENIORS6 ≥70 76.1 
(±4.8) 

Hospital 
admission 
due to HF or 
LVEF 
≤35% 

36 (±13) All-cause mortality or cardiovascular 
hospital admissions<75.2y versus 
≥75.2y 16.6 versus 24.6 events per 100 
patient-years) 

Carvedilol or 
Metoprolol 
tartarate 

COMET7 Not 
specifie
d 

61.1 
(±11.3) 

LVEF 
≤35% or 
EDD 60 
mm or FS 
<20% 

26 (±7) All-cause mortality <65 y versus ≥65 y 
0.84 (0.70–1.01) versus 0·84 (0.72–0.9)) 

ANGIOTENSIN CONVERTING ENZYME INHIBITORS 
Enalapril CONSENS

US8 
Not 
specifie
d 

71 (N/A) NYHA IV, 
cardiomegal
y on Chest 
X-Ray 

N/A No 

Enalapril SOLVD9 18-80 60.7 
(N/A) 

≤35% 24.8 (N/A) No 

Enalapril SOLVD 
prevention10 

18-80 59.1 
(N/A) 

≤35% 28 (N/A) No 

Ramipril AIRE11 >18 64.9 
(±10.8) 

HF 
Signs/sympt
oms after 
AMI 

N/A All-cause mortality larger benefit in ≥65 
y versus <65 y 

Zofenopril SMILE12 18-80 63.9 
(N/A), 
29% >70 
years 

No HF/Post 
AMI 
patients 

N/A Mortality RR <65 y versus ≥65 y 0.68 
(0.35–1.34) versus 0.68 (0.35–1.34) 



Trandolapril TRACE13 >18 67.7 
(N/A) 

Wall 
montion 
index 1.2, 
LVEF 
≤35%, post 
AMI 

Not listed Mortality RR <65 y versus ≥65 y, 0.62 
(0.45–0.86) versus 0.83 (0.70–0.98) 

Captopril SAVE14 21-80 59.3 
(N/A), 
15% >70 
years 

≤40% 31% 
(measured by 
radionuclide 
method) 

Mortality RR reduction: ≤55y 8 (-34 to 
37); 56-64y 13 (-21 to 37); >64 25 (4 to 
42)   

ANGIOTENSIN RECEPTOR BLOCKERS 
Candesartan CHARM 

Added15 
≥18 64 

(±10.7), 
16.6% 
≥75 years 

≤40% 28 (±7.5) No 

Candesartan CHARM 
Alternativ
e16 

≥18 66.3 
(±11.0), 
23% ≥75 
years 

≤40% 29.8 (±7.6) No 

Valsartan Val-
HeFT17 

≥18 62.7 
(±11.1), 
range 18–
96 y 

<40%, 
NYHA II-
IV 

26.6 (7.3) Combined end point of 
 incidence of cardiac 
arrest with resuscitation, HF 
hospitalization, or receipt of intravenous 
inotropic or vasodilator 
therapy for at least four hours). RR 
reduction larger in <65 y versus ≥65 y 

Valsartan/ 
captopril 

VALIAN
T18 

≥18 64.6 
(±11.9) 

HF signs, 
LVEF 
≤35% on 
echocardiog
raphy 
or contrast 
angiography 
and LVEF 
≤40 

35.5 (±10.3) All-cause mortality in favor of <65 y 
versus ≥65 y (p 0.29) 

Losartan versus 
captopril 

ELITE 
II19 

≥60 71.4 
(±6.7) 

≤40%, 
NYHA II-
IV 

31 (±7.0) Death HR larger in <70 versus ≥70 y 
(1.33 versus 1.05)  

Losartan and 
captopril 

OPTIMA
AL20 

≥50 69.9 (±9) Physical or 
radiological 
signs of HF, 
LVEF <35; 
EDD >65 
mm; Post 
AMI 

Not listed No 

MINERALOCORTICOID RECEPTOR ANTAGONISTS 
Spironolactone RALES21 Not 

specifie
d 

65 (±12.0) NYHA III-
IV, LVEF 
<35 

25.6 (±6.7) Mortality RR reduction larger in ≥65 y 
versus <65 y versus 

Eplerenone EMPHAS
IS-HF22 

≥55 68.7 
(±7.7) 

NYHA II, 
LVEF <35 
(if >30 to 
35%, a QRS 
duration of 
>130 msec) 

26.2 (±4.6) Mortality RR reduction larger in <65 y 
versus ≥65 y 

Eplerenone EPHESU
S23 

≥18 64 (±11) LVEF ≤40, 
post AMI 

33 (±6) Mortality RR reduction larger in <65 y 
versus ≥65 y 

IF CHANNEL ANTAGONIST 



Ivabradine SHIFT24 ≥18 60.7 
(±11.2) 

Symptomati
c HF, LVEF 
≤35% 

29 (±5.1) Primary end point CV death and WHF 
hospitalization; HR reduction larger in 
<65 y versus ≥65 y (0.76 (0.67–0.87) 
versus 0.89 (0.77–1.02), p for interaction 
0.099) 

ANGIOTENSIN RECEPTOR-NEPRILYSIN INHIBITORS 
Sacubitril/ 
valsartan 

PARADI
GM-HF25 

≥18 63.8 
(±11.5) 

NYHA II-
IV, LVEF 
≤40% 

29.6 (±6.1) CV mortality RR reduction larger in <75 
y versus ≥75 y (p for interaction 0.62) 

Sacubitril/ 
valsartan 

PIONEER
-HF26 

≥18 61 (N/A), 
IQR 51–
71 

LVEF 
≤40%, NT-
proBNP 
≥1600 
pg/ml or 
BNP 400≥ 
pg/ml 

24 (IQR 18–
30) 

No 

SODIUM-GLUCOSE COTRANSPORTER-2 INHIBITORS 
Dapagliflozin DAPA-

HF27 
≥18 66.2 

(±11.0) 
NYHA II-
IV, LVEF 
≤40% 

31.2 (±6.7) Primary outcome (CV death and 
worsening HF) RR reduction larger in 
>65 y versus ≤65 y (0.72 (0.60–0.85) 
versus 0.72 (0.60–0.85)) 

Empagliflozin EMPERO
R-
Reduced28 

≥18 67.2 
(±10.8) 

NYHA II-
IV, LVEF 
≤40% 

27.7 (±6) Primary outcome (CV death and HF 
hospitalization) RR reduction larger in 
<65y versus ≥65 y (0.71 (0.57–0.89) 
versus 0.78 (0.66–0.93)) 

Sotagliflozin SOLOIST
-WHF29 

18-85 69 (63-76) presence of 
signs and 
symptoms 
of HF and 
received 
treatment 
with 
intravenous 
diuretic 
therapy 

35 (28-47) Primary end point: deaths from CV 
causes and hospitalizations 
and urgent visits for HF 
HR <65 y 0.79 (0.51–1.23) versus 0.62 
(0.47–0.82) in ≥65 y 

OTHER DRUGS 
Digitalis DIG30 Not 

specifie
d 

63.4 
(±11.2), 
26.7% 
>70 y 

LVEF 
<45% 

28.6 (±8.9) No 

Vericiguat VICTORI
A31 

≥18 67.5 
(±12.2) 

NYHA II-
IV, LVEF 
<45%, 
elevated 
NPs 

29 (±8.3) Primary outcome (CV death and HF 
hospitalization) RR <75 y 0.84 (0.75–
0.94) versus 1.04 (0.88–1.27) in ≥75 y 

Omecamtiv 
mecarbil 

GALACT
IC-HF32 

18-85 64.5 
(±11.3) 

NYHA II-
IV, LVEF 
≤35%, 
elevated 
NPs, current 
of recent HF 
hospitalizati
on (within 1 
year) 

26.6 (±6.3) Primary outcome (HF event and CV 
death) RR reduction larger in <65 y 
versus ≥65 y; 0.91 (0.82–1.02) versus 
0.94 (0.86–1.03) 
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