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Treatment of heart failure
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HFrEF treatment

ESC Heart Failure Guideline 2016
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HFrEF treatment

ESC Heart Failure Guideline 2016



Doses HFrEF treatment
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Physiology - pharmacokinetics
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• Lower weight/height/BMI

• Smaller organ size

• Lower cardiac output

• Lower hepatic flow

• Lower glomerular filtration rate

• Lower peripheral distribution volume

• Higher proportion of body fat (lipophilic drugs)

Regitz-Zagrosek, Nature Reviews Drug Discovery 2006 Soldin et al. Clin Pharmacokinet. 2009
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Aim

• To study potential sex differences in the association
between doses of ACE-inhibitors/ARBs and β-blockers
and clinical outcome in patients with HFrEF
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BIOSTAT-CHF

▪ 1,710 patients

✓ 1,308 men, 402 women

✓ 11 European countries

✓ New-onset or worsening heart failure

✓ LVEF <40%

✓ Not previously treated with ACE-i/ARBs and/or β-blockers, or receiving ≤50% of 
target doses

✓ Anticipated initiation or up-titration of ACE-i/ARB and/or β-blockers

Primary endpoint: composite of all-cause mortality or heart failure hospitalization
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ASIAN-HF

▪ 4,500 patients

✓ 3,539 men, 961 women

✓ 11 Asian regions

✓ Symptomatic heart failure

✓ LVEF <40%

Primary endpoint: composite of all-cause mortality or heart failure hospitalization
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• Women were older, 
lower body weight and height, 
higher systolic blood pressure

• NT-proBNP was comparable



Up-titration of therapies

• No sex difference in % that was 
on target dose

• No sex difference in median
dose level
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Men

(n=1308)

Women

(n=402)
P value

On target dose:

ACE-i/ARB 23% 25% 0.61

β-blocker 13% 14% 0.54

Median dose level:

ACE-i/ARB 50% [25, 75] 50% [25, 75] 0.50

β-blocker 25% [12, 50] 25% [12, 50] 0.54
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BIOSTAT-CHF

ASIAN-HF



STEPP analysis

17



18

▪ The optimal dose level of ACE-i/ARBs and β-blockers might
be lower in women than in men



Back to clinical practice

• Are we over-treating women with HFrEF?

• Are we under-treating men with HFrEF?
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CHAMP-HF Registry
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• 3,518 patients with chronic HFrEF

• 150 primary care and cardiology practices in U.S.
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‘Risk-treatment paradox’
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▪ Only 1% on target dose ACE/ARB/ARNI + β-blocker + MRA
▪ <25% received any dose of these 3 medications
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CHECK-HF Registry

• 10,910 patients with heart failure

• 34 centers in The Netherlands
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Conclusion

• The optimal dose level of ACE-i/ARBs and β-blockers might be
lower in women than in men with HFrEF

• In clinical practice: doses that might already be appropriate in 
women, under-treatment of men
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• Thank you!
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