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Agenda

• Peter Rossing covered RAS in general

• I will cover:

- ACEi   vs   ARB   vs  combo‘s ... 

- on outcomes:

- albuminuria, GFR, ESRD

- CV events 

- mortality



Agenda

• How?

• Separate studies of ACEi and ARB on the 

same outcomes (many studies, 

metaanalyses)

• head-to-head comparisons of ACEi  vs  

ARB (few studies)





Effects of ARB  on mortality
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Effects of ARB  on DSC
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Effects of ARB  vs  ACEi on proteinuria



Effects of ARB  vs  ACEi on proteinuria



Agenda

• How?

• Separate studies of ACEi and ARB on the 

same outcomes (many studies, 

metaanalyses)

• head-to-head comparisons of ACEi  vs  

ARB (few studies)



Prospective, randomized, double-blind,
forced-titration, multicentre, parallel-group, 5-year treatment

1 month 1 month 59 months

E R

Run-in

period

n = 250

Telmisartan 40 mg

Telmisartan 80 mg*

Enalapril 10 mg

Enalapril 20 mg*

*Optional dose-reduction to telmisartan 40 mg or Enalapril 

10 mg after 2 months

Telmisartan vs enalapril 
in diabetic nephropathy

Barnett et al. N Engl J Med 2004;351:1952–1961
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Total GFR Change in GFR 
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Barnett et al. N Engl J Med 2004;351:1952–1961. 

Erratum in: N Engl J Med 2005;352:1731

Barnet. Acta Diabetol 2005; 42 Suppl 1:S42–S49

Primary endpoint: GFR after 5 years

Telmisartan 40−80 mg after 5 years
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ONTARGET: Design

Ontarget Investigators NEJM 2008;358: 1547; Mann et al., Lancet 2008;372:547

History of vascular disease 

N = 25620
Randomized

Double-blind

Primary outcome: Composite MI, stroke, CV death or CHF hospitalization

Secondary outcomes: 

Components of the primary

Composite of dialysis, doubling of s-creatinine or death

Follow-up: Every 6 months for 5 years,including serum creatinine and urine albumin at 

6 weeks, 2 y and study end

Ramipril 10 / Telmisartan 80  

n = 8502

Ramipril 10 mg

n = 8576

Telmisartan 80 mg

n = 8542



ONTARGET: Results, prim. outcome



ONT: Results, prim. outcome, subgroups



ONT: Results, prim. outcome, subgroups



Renal-ONTARGET: Dialysis or doubling of s-
creatinine  (n= 613 outcomes in 25,620 participants)

Mann et al., Lancet 2008;372:547



Imai et al     Diabetologia (2011) 54:2978–2986

ORIENT trial:   ACEi  +  ARB in diabet. NPORIENT trial:   ACEi  +  ARB in diabet. NP

comparison: - Olmesartan

- Placebo

- 600 Pat with type 2 DM, hypertension, macroalbuminuria 

and serum-creatinine   1.2  - 2.5 mg/dl

- 75% treated with ACEi

- mean follow-up 3.2 years

- Prim. outcomes: Dialysis, doubling of serum creatinine or 

death      in   41%  vs  45%,     p=0.78

- CV outcomes:  18  vs  21 Pat.



Imai et al     Diabetologia (2011) 54:2978–2986

ORIENT trial:   ACEi  +  ARB in diabet. NPORIENT trial:   ACEi  +  ARB in diabet. NP

Olmesartan

Placebo

Dialysis, creatinine x2 or death





ALTITUDE TRIAL, 
preliminary results 



• Mortality: Evidence for reduction by ACEI, no 

such evidence for ARB

• Major renal & CV outcomes:  Evidence for no

difference of ACEi and ARB

• Proteinuria:  Evidence for no difference of ACEi 

and ARB

• Cough:  Evidence for ARB causing less cough 

than ACEi, evidence for no other major 

differences in harm

In people with diabetic nephropathy …..



• Combo of  ACEi & ARB or  ACEi/ARB & DRI  :

Evidence for no benefit

Evidence for harm

In people with diabetic nephropathy …..
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Strippoli et al

BMJ  2004;329:828-39

Meta-analysis of ACEI  &

ARB trials in people with

diabetic nephropathy on

renal outcomes and on 

mortality

Effects of ACEI on renal outcomes, 
doubling of serum creatinine & dialysis



Strippoli et al

BMJ  2004;329:828-39

Meta-analysis of ACEI  &

ARB trials in people with

diabetic nephropathy on

renal outcomes and on 

mortality

Effects of ARB on renal outcomes, 
doubling of serum creatinine & dialysis



Strippoli et al

BMJ  2004;329:828-39

Meta-analysis of ACEI  &

ARB trials in people with

diabetic nephropathy on

renal outcomes and on 

mortality

Effects of ACEI & ARB on mortality

A
R

B
  

  
A

C
E

I



Strippoli et al

BMJ  2004;329:828-39

Meta-analysis of ACEI  &

ARB trials in people with

diabetic nephropathy on

- all cause mortality

- renal outcomes

Renal outcomes* & ACEI

* Progression from micro - to macroalbuminuria
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