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Natural history of diabetic nephropathy
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Progression of Diabetic Renal Disease
 in Patients with Type 2 Diabetes
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RAS study, normomtensive
 normoalbuminuric Type 1 (n=285)
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Odds ratio (

 

95% CI)
0.8 1 1.2 1.4 1.60.60.40.2

EUCLID 0.75 (0.36;1.58)

DIRECT 1.04 (0.76;1.44)

BENEDICT 0.57 (0.31;1.05)

DIRECT 0.91 (0.70;1.20)

ADVANCE 0.79 (0.72;0.86)

Type 2 diabetes

Type 1 diabetes

HOPE 0.80 (0.67;0.95)

RASS-enalapril 0.66 (0.18;2.42)

RASS-losartan 2.97 (1.11;7.95)
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ODDS RATIO FOR DEVELOPMENT OF MICROALBUMINURIA WITH 
RAS BLOCKADE



Should all type 1 diabetic microalbuminuric
 patients receive ACE inhibitors? A meta 

regression analysis (n=698)

–
 

62% reduction in progression to nephropathy

–
 

Regression to normoalbuminuria was 3 times 
greater

–
 

50% reduction in urinary albumin excretion at 2 
years 

–
 

Preservation of GFR

Nish Chaturvedi
 

et al. Ann Intern Med -
 

2001
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IRMA 2: Primary Endpoint –
 

Time to
 Development of Overt Nephropathy
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EARLY INTERVENTION
Response to spironolactone 25 mg

21 type 1 diabetic patients with microalbuminuria

-60%
(-21 to -80) %

-3
(-8 to 3)
mm Hg

0
(-3 to 3)
mm Hg

R
el

at
iv

e 
ch

an
ge

(%
)

Albuminuria 24hour Blood
 

Pressure

Baseline:
 

90 (61-121)mg/d 135 (3) 65 (2) mm Hg

C
ha

ng
e

(m
m

 H
g)

SBP
 

DBP

S Nielsen Diabetic

 

Medicine

 

2011



Progression in microalbuminuria in type 
1 diabetic

 
patients without

 
AHT
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DETAIL study: ACEi
 

vs
 

ARB

AH Barnett NEJM 2004
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RENAAL; Losartan
 

more renoprotective
 

than placebo in 
type 2 diabetes; 
similar blood pressure, different albuminuria
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What
 

should
 

we
 

do in the
 

normoalbuminuric
 

patients?
CKD in DEMAND eGFR<60 ml/min/1.73m2
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New Renoprotective
 

Treatment
 

Modalities

•
 

Dual
 

RAS blockade

•
 

High
 

dose
 

RAS blockade

•
 

Aldosterone
 

blockade

•
 

Renin
 

inhibition



Additional effects of irbesartan 
900 mg vs. 300 mg
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DROP (n=391)
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CV risk
 

factor reduction
 

with
 

dual 
RAAS blockade

 
in diabetic

 
nephropathy
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The ONTARGET Investigators. N Engl J Med 2008;10.1056/NEJMoa0801317

Kaplan-Meier Curves for the Primary Outcome in the Three Study Groups



Diabetologia 2011,54:2978-86

Time to primary composite renal endpoint in type 2 diabetic patients 
with overt proteinuria

 
and renal insufficiency. Solid line, olmesartan; 

dashed line, placebo 
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Urinary Proteomics
 

Technology platform: CE/MS Technologie
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CE-MS peptidome
profile
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RAAS Blockade
 

in Diabetes
 Conclusions

•
 

Renoprotective: primary, secondary
 

and tertiary
 prevention

•
 

but no
 

effect
 

in normoalbuminuric
 

normotensive
 subjects

•
 

Postpone
 

ESRD / death

•
 

Discussions
 

about
 

optimal blockade
•

 
high

 
dose, dual

 
blockade, DRI

•
 

Cardio-vascular
 

protection

•
 

Role
 

of
 

aldosterone
 

blockade?

•
 

How
 

to treat
 

normoalbuminuric
 

patients with
 

low
 eGFR?

•
 

Is ACEi
 

and ARB the
 

same?
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