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Angiotensin Il effects at the AT, and AT,
receptors
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Stimulate superoxide for mation
Adapted from McConnaughey et al. J Cliin, Phamacol 1999; 39 547-54




SRA.
LOCALIZACION Y FUNCION DE
LOS RECEPTORES AT1 RENALES
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RECEPTORES AT1

LOCALIZACION
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RECEPTORES AT2
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Beneficios del bloqueo SRA para
NEFROPROTECCION

Efectos Hemodinamicos

Reduccion PA sistémica
Reduccion P capilar glomerular
Reduccion Proteinuria

Efiectos No Hemodinamicos

Estimulacion degradacion matriz extracelular
Inhibicion infiltracion macrofagos/monocitos
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The Renin-Angiotensin System
showing ACE and non-ACE

ez |7
(< 30%)

Angiotensinogen

_ Chymase
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Cathepsin

Angiotensin | K alliikrein

ACE \

Angiotensin

MecConnaughey et all. J Clin Phamacol| 1999;39: 547-5
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ESTUDIOS RANDOMIZADQOS IECA/ARA I
EN PROGRESION DE ERC

Ano |[Pacientes Comparacion
1993 |N=409, DM-1 |Captop. vs plc
1996 |N=583 D/ND |Benaz. vs plc
1997 |N=117 ND Ramipr vs plc
1998 |N=758 DM2 Capto vs aten
1999 |N=186 ND Ramipr vs plc
2001 |N=653HTANAE |Ramipr vs aml
2001 |N=1715 DM2 rbesart vs pl
rbesart vs aml
2001 |N=1513 DM2 _osart vs plc




RAMIPRIL EN LA PREVENCION DE
LA IRCT.ESTUDIO REIN

(GISEN, Lancet 1997; RUGGENENTI et al JASN 2001)

FG bajo |FG medio FG alto
, FG Ramipril 0,38 0,45 0,31
+ FG Convencional |0,49 0,58 0,48

IRCT % Ramipril 40,4 * 13,4 0~

IRCT % Convenc. |60 21.4 10,9

a Precocidad trat® & maxima Nefroproteccion.




Ramipril prolongs life and cost
reffective In chronic proteinuric

nephropathies
Ruggenenti et al Kidney Int 2001, 59:286-294

REIN, n=117
Ramipril (n=51) vs placebo (convencional, n=61)
-G, coste, supervivencia renal (ESRD)
Ramipril  retraso duplicacion Cr 1,5 a 2,2 anos
retraso ESRD 1,2 &a 1,4 anos
disminuy6 coste 16.605 a 23.894 $ (tpo vida)
2.422 a 4.203 $ (coste direct)




IECA EN LA PREVENCION DE LA
IRCT EN NIgA

(Praga et al, JASN 2003;14:1578-1583)

ENALAP |CONVENC |p
(n=23) |(n=21)
Objetivo | 3(13%) | 12 (57 %)

Sup 8 anos |92 % 55 %

Cr<1,5 3(13%) |11 (52 %)
mg/dl a 8 a.

Proteinuria |[2&a0,7 1.7 al9




FOSINOPRIL EN PROGRESION DE
LA IRC (ESTUDIO ESPIRAL)

(Marin et al 2002; J. Hypertens 2001; 10:1871-6

N= 241, IRC (Gn, NAE, Pq)
Randomizado Fosinopril (n=127) vs Nifedipino GITS (n= 11’
Seguimiento 3 afnos.

Fosinopril Nifedipina

Dupl cr /[ESRD |21 % 36 %
Proteinuria v57 % 17 %
RR {144 % -
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Worldwide Rates of Diabetes Mellitus
A Growing Epidemic

Year [ 1995 []2000 [ ] 2025

Estimated
prevalence i
(millions)

el il |

Africa Americas Eastern Europe Southeast Western
Mediterranean Asia Pacific

World Health Organization. The World Health Report 1997.




|ncidence of ESRD Dueto
Diabetes in Europe

5000 -

4000 -

Number 3000 -
of new

patients 2000 -

1000 -

1970 1972 1974 1976 1978 1980 1982 1984 1986 1988 1990

Year

Raine AEG. Diabetologia 1993;36:1099-1104.




Mechanistic Rationale for RAS Blockade
In Diabetic Renal Disease

Dilation of Efferent Arteriole Only

Glomerulus Bowman’s

capsule
Afferent

arteriole

Efferent
arteriole

~ Glomerular pressure
~ Albumin excretion rate

Valentino VA et al. Arch Intern Med 1991:151:2367-2372.




Course of diabetic renal disease

Pre-clinical Micro- .
Diabetic Renal Disease dbuminuria Overt Proteinuria,
< > <« > <« >

150)

140
iV0)

GFR

(mi/min)y &0

> 20
Time (yrs 10)

Adapted firom M ogensen CE. Kidney Int 1982;21:673,
and Friedman EA. Kidney Int 1982;21:780.




The effect of ACE inhibition on
diabetic nephropathy.

Lewis et al. N Engl J Med 1993;
329(20):1456-1462




ffect of ACE Inhibition on Nephropath
In Patients with Type 1 Diabetes

40 -

Captopril (n: 207)
B8 Placebo (n:202)

_ 30 4
Progression

to death,

dialysis or

transplant 20 -
(%)

I
2 3
Follow-up (y)

Collaborative Study Group
*p = 0.006 vs placebo. Lewis EJ etal. N EnglJ Med 1993;329:1456-1462.




CAPTOPRIL EN DM-1. Lewis et al

Captopril Placebo o
Duplicacion Cr. |25 (12 %) 43 (21%) |0,007

* RR Dupl.Cr 48%
Cr b. 2 mg/dl 76 %
1,5 “ 55 %
1 - 17 %
, Cl cr/ano 11+ 21

{Clcr/fanosicr. |23+ 25
pasal >1,5

. RRDCr/DITR |50 %, 26 p




Benefits of ACE Inhibition In
Type 2 Diabetes

460 - | 110 -
420 -
380 - )
340 - 1004 °

105 -

Enalapril

Proteinuria 300 Percentage

(mg/24 h) 260 -

of initial
290 - Placebo

value of 9Q-

140 -

100
60
20 75

Placebo

85
80

Years

Ravid M et al. Ann Intern Med 1993;118:577-581.




ACE Inhibitors vs. Other Antihypertensives
n Patients with Type 2 Diabetes and Proteinurie

Follow-up Declinein GFR
Investigator Treatment (y) Proteinuria (ml/min/yr)

NG = Non-ACE ACE Non-ACE
Inhibitor inhibitor Inhibitor inhibitor
Walker et a ACE inhibitor vs — —
(n=86) conventional therapy

3.0 4.1

Lebovitz et al ACE inhibitor vs

(n=46) conventional therapy ® 6.4 9.6

Bakris et al ACE inhibitor vs — (CCB)
(n=52) CCB vs beta blocker ~ (BB)

1.4 (CCB)

10 "33@B)

Nielsen et al ACE inhibitor

(n=36) vs beta blocker ® 7.0 6.5

Estacio et d ACE inhibitor
(n=83) vs CCB

Fogari et al ACE inhibitor
(n=51) vs CCB 2 20 12

5.5 5.5

Parving H-H et al. Curr Opin Nephrol Hypertens 2001;10:515-522.
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Effect of Losartan on Microalbuminuri:

N=14

— Type 2 Diabetes
] Type 1 Diabetes ®
Renal Transplant
Hypertension N=40

N=8
® 212

N=14 e 188

174
N=422 ® 153

N=18
® 115

® 101
69 66 \4

55




Antiproteinuric Effect of Angiotensin II
Receptor Antagonists (IgA N)

Washout Enalapril Washout
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*p <0.01 vs Day 0.
T p < 0.05 vs Day 0. Perico N et al. J Am Soc Nephrol 1998;9:2308-2317.




Antiproteinuric efficacy of losartan In
comparison with amlodipine In non-
diabetic  proteinuric renal diseases: a

double-blind, randomized clinical trial.
Praga et al, NDT 2003;18:1806-13

N= 97, proteinuria > 1,5 g/d and pl. creat < 2,5 mg/d|

Losartan 50&a100 mg/d vs amlodipino 5&a10mg/d

Losartan Amlodipine
Proteinuria |+ 50,4 % =

Ur. TGFB |} 22,4 % t 37,6 %
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LOSARTAN vs ENALAPRIL EN

DM-2 CON ND
(AM Castelao et al. JASN 1999, 10: 127 A).

Enal (n=12)

Losar (n=12)

TA sistolica

146+17

153+25

TA diastolica

77+13

76+11

Creat.pl

197+92

205+102

Prot2. Pre

3.08+3.8

2.7+2.2

Prot2. 18 mes.

1.9+2.4

1.6+1.4

HbAlc

7.0+14

6.8+1.4




PRIME

Time Course of Type 2 Diabetic
Renal Disease

O\

Prevention Protection

IRMA 2

Microalbuminuria Proteinuria

Cardiovascular Morbidity and Mortality

Early Stage Late Stage End Stage

Kidney Disease




IRMA 2

590 patients with type 2 diabetes,
microalbuminuria (albumin excretion rate 20— 200 ng/min),
normal renal function, and hypertension

Screening/Enrollment Double-blind treatment

Placebo

Irbesartan 150 mg

| rbesartan 300 mg

Up to 5 weeks Follow-up: 2 years

Parviing H-H et all. N Engl J Mied 2001;345:;870-8.




IRMA 2 Primary Endpoint
Time to Overt Proteinuria

AL — Control

— Irbesartan 150 mg
151 = Irbesartan 300 mg

Subjects
(%)

10 - ‘J,J

5 1 7
/l

12
Follow-up (mo)

O-l

Parving H-H, et al. N Engl J Med 2001;345:870-878.




IRMA 2 Primary Endpoint
Development of Overt Proteinuria

RRR=70%
| P<0.001
RRR=39%
P=0.08
14.9

Subjects

(%0)

5.2

Control 150 mg 300 mg
(n=201) (n=195) (n=194)

Parving H-H, et al. N Engl J Med 2001;345:870-878. Irbesartan




IRMA 2

Normalization of Urinary Albumin Excretion Ratt

40
35 34
30
25
20
15
10

45 P=0.006 ‘

Subjects
(%)

Control 150 mg 300 mg
(n=201) (n=195) (n=194)

Irbesartan
Parving H-H, et al. N Engl J Med 2001;345:870-878.




IDNT
Study Design

o 1,715 patients with hypertension, type 2 diabetes, and proteinuria 3
900 mg/day

Screening/Enroliment Double-blind Treatment

Irbesartan*

/ Control group*®

Amlodipine*
Up to 5 weeks Minimum follow-up:

s | | | | approximately 2 years
* Adjunctive antihypertensive therapies (excluding ACE
inhibitors, angiotensin Il receptor antagonists, and (average follow—up 2.6 years)
calcium channel blockers) could be added to all groups
to help achieve equal blood pressure levels. S

Lewis EJ et al. N Engl J Med 2001;345:851-860.

- A
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IDNT Primary Endpoint

Ime to Doubling of Serum Creatinine, ESRD, o
Death

— |rhesartan |
60 _ RRR 23% ‘

P=0.006

— Amlodipine —— RRR 20%

50 - P:NS |
Control | !

70 -

Subjects

30 -
A

10

0

0 6 12 18 24 30 36

Lewis EJ et al. N Engl J Med 2001;345:851-860. Follow-up (mo)




RENAAL Study Design

Losartan 100 mg qd Losartan 100 mg qd (+CT)

(+CT)

Losartan 50 mg qd
(+CT)

Maintain conventional
antihypertensive therapy (CT)* Goal trough BP:

excluding ACEi, AllA) < 140/<90 mmHg

Placebo
(+CT)

Placebo
(+CT)

Wks

Average follow-up 3.4 years

=conventional therapy: Open-label calcium channel blocker, diuretic, beta-blocker or alpha- blocker.




RENAAL
Change from Baseline in Proteinuria

pP=0.0001
35% Overall Reduction

()
(@)
-
®
L
O
)
-
(D)
(@)
| -
)
al
-
©
@)
)
=

—— P (+CT) 762 632 529
—— L(#CT) 751 661 558

Proteinuria measured as the urine albumin:creatinine ratio from a first morning void.




RENAAL
Primary Composite Endpoint
Doubling of Serum Creatinine/ESRD/Death

Intention-to-treat analysis Per-protocol analysis

" Risk Reduction: 16% " Risk Reduction: 22%
| p=0.024 " p=0.008

<+
c
)
>
o
L
=
=
x

DD DD

— P(+CT) 762 689 554 295 36 760 584 431 214
— L(+CT) 751 692 583 329 52 746 612 479 263




IDNT and RENAAL Trial Results

Comparison of Major Endpoints

Doubling of Creat,
ESRD, or death

Doubling of Creat

ESRD
Death

CV Morbidity
& Mortality

RRR (%)

RENAAL

IDNT

Losartan vs
control

Irbesartan vs
control

Irbesartan vs
amlodipine

Amlodipine
VS control

16 (P=0.02)

25 (P=0.006)
28 (P=0.002)
-2 (P=0.88)
10 (P=0.26)

Lewis EJ et al. N Engl J Med 2001;345:851-860.

Brenner B et al. N Engl J Med 2001;345:861-869.

20 (P=0.02)

33 (P=0.003)

23 (P=0.07)
8 (P=0.57)
9 (P=0.4)

23 (P=0.006)

37 (P<0.001)
23 (P=0.07)
-4 (P=0.8)
-3 (P=0.79)

-4 (P=0.69)

-6 (P=0.60)
0 (P=0.99)
12 (P=0.4)
12 (P=0.29)
v

RBESARTAN HORTALITY/MORBIDITY EY




PRIME
Clinical Impact

e Treating 10 hypertensive patients with type 2
diabetes and microalbuminuria with
Irbesartan 300 mg for 2 years would prevent
one patient from developing overt diabetic

nephropathy within 2 years

Treating 15 hypertensive patients with type 2
diabetes and proteinuria with irbesartan for 3
years would prevent one patient from
developing a doubling of serum creatinine,
ESRD or death within 3 years

— Potential cost savings of $2.5 billion within 3 years




Public Health Implications of RENAAL

For diabetic patients at risk over a 3.5 year period,
It is estimated*:
— one case of ESRD can be prevented for every
16 treated
— losartan reduces days with ESRD by 32%
— the reduction in days with ESRD saves $3,000 net
of losartan per treated patient

Extrapolating these results to the 595,000 type 2 diabetic

patients with proteinuria in the U.S.**:
— 37,500 fewer new ESRD patients

— 56,000 fewer years with ESRD

— $1.8 billion net savings

— In Spain: 5.536 E/pac/4 y ( AM Castelao, 32° Congreso SEN,
Oct 2002)

* Assumes annual cost of ESRD is $56,000 based on Medicare (USRDS 2000). Drug cost based on AWP.
** NHANES Il diagnosed diabetic patients with proteinuria (> 300mg/g) assumed to have type 2 diabetes
based on age of diagnosis > 30 years

Data on file, MSD
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BLOQUEO DOBLE DE SRA.
ENFERMEDAD RENAL NO DIABETICA
DOSIS ANTIPROTEINURICAS

OPTIMAS.
Laverman et al. Kidney Int 2002;62:1020-25)

Proteinuria No Diabetica, 4,5 gr/d, Cl cr 80 ml/m.

Losartan: maxima eficacia AP con 100 mg/d
- 46%

Lisinopril:  méaxima eficacia AP con 40 mg/d
- 75%

Combinacion:
- 85%




BLOQUEO DOBLE SRA
ENFERMEDAD RENAL NO
DIABETICA (ERND)

EstudiO COOPERATE ( Nakao et al , Lancet
2002)

n=263 LOSART. |TRANDOL. [L+T

Duplicacion
creat/IRCT

* p=0.02




Effects of dual blockade of the RAS

IN primary proteinuric nephropathies.
Luno et al. Kidney Int.62 (supl.82):47-52

N= 45, prospectivo, randomizado.
Lisinopril, 40 mg/d, Candesartan 32 mg/d, combinacic
Objetivo I: reduccion cociente proteina/creat. orina

Lisinopril |Candesar. |Lisno+ Can

| prot/creat or. |50 % 48 % 54 %
P 0.03 0.023 0.004




BLOQUEO DOBLE SRA
DM-1 + ND

Jacobsen et al JASN 2003:14:992-999

N= 20 PLACEBO |BENAZ |VALSAR |[B+V

PAS (mmHg) 144 15 + |15 1 122 |

PAD * 79 6 ! |6 ¢ |13 v
Creatinina (umol/) | 115 umol/l |114 117 106

Proteinuriamgd) [ 701 mg/d |[656% | [65% | |80 %~
Renina (mun) 30 161 163 331
Ang-I1 (pmoln) 13 7 44 11




BLOQUEO DOBLE SRA
DM-2 + ND (MALDB)
EStUdiO CALM (Mogensen et al, Br M

J2000;321:1440-1444)

N=199, 24 sem.

CANDES

LISINOP

C+L

| PAS (mm Hg)

10,4

0,7

16,3

| PAD *

14,1

16,7

25,3

| Coc
Alb/creat

24

39

50




BLOQUEO TRIPLE IECA/

ARA Il /| ESTATINA
Zojaet a, JASN 2002;13:2898-2908

Ratas monorrenas Nefritis Pasiva Heymann (NPH)

4 grupos vehiculo
ISInopr |
Isinopril + L-158809 (ARA 11)

Isinopril + L-158809 + Cerivastatina




BLOQUEO TRIPLE
(Zoja et al)

)

e
<
P

=
st —
> .S
QL
L) =
w2
gﬂ.
on
<E
———
—
e

vehicle ceriv. ACEIi ACEi Control
+
AlIRA

+
cerrv.

E activity in kidney homogenate from passive Heymann nephritis
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OLMESARTAN




Olmesartan Medoxomil Olmesartan RNH-62
(active metabolite)

Koike et al. J Hipertens 2001;19 (suppl 1):s3-s14



Receptor Binding

Results: AT1 receptor binding

CGsa (NM)

coBEEEESEEE
|

- = .
Dlmesartan Losartan EXP3174 Candesartan

Epike et al J. Hyparans 2001;
18 {Smed 125 3-14




Receptor Binding

Results: AT2 receptor binding

4 > 100. 000
100,000 —
s ’
C i
3 100 -
ﬂ, I B aaaSSS—_——— T ...................... | .................... T ............
Olmeasartan Losartan EXP3174 Candesartan

Kpike et al J. Hyparians 2001;
18 (Suppd 15 314




Superior blood pressure reduction th

Change in blood pressure at week 4
Systolic Diastolic

-6.4*

4 BP (mmHg)

L
=

1
En
1 1 | 1 | 1 1 | 1 1 | [ | [ | [ | [ ]

_9_5* -9.1

-13.0

=i

‘p < 006 vE Olmetec* B Olmetec* (10 mgfdy L losartan {50 mo/d)
B patients with a diastolic blood pressure between 35 mmHg and 114 mmHg were included.
impe and Ludwig. J Hum Hypertens 2002 16 (Suppl 2k & 24-23




Superior blood pressure reduction i
Change in diastolic blood pressure at week 8

[l -
T Olmetec® losartan valsartan irbesartan
T (20 mo'd) (50 ma/d) 180 mosd) (150 mgid]
3.1
k-
E =
. =
@
-‘ =
- -8.2* -7.9°
40 4+
- -9.9*
;'T p=0.0005 0. 0005 pre0.02
va. Olmetec” ve. Olmetac” Ve Dimetes”®

8 patients with a diastolic blood pressure between 100 mm Hg and 115 mm Hyg were included over B weeks,
sl at al. J Clin Hypertens 2001: 3: 283-91




Excellent tolerability

eatment-emergent adverse events in = 1% of Olmetec® patients in

acebo-controlled, parallel-group studies
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shinet. J Hum Hypertens 2002 16 (Suppd 2% S 13-18
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Olmetec”

Summary | |

High responder rate
superior blood pressure reduction

E Fast onset of action

X 24 h blood pressure control
Excellent tolerability
m No metabolisation by cytochrome P450




Effect of different doses of OLMESARTAN
Medoxomil compared to LOSARTAN on
proteinuria, renal function and inflammatory
markers in type 2 Diabetics with
NEPHROPATHY

Multicentre, randomized clinical trial
OLMESARTAN doses 20, 40 y 80 mg/d
LOSARTAN doses 50 mg/d

+ Conventional treatment (HCTZ, atenolol).




SRA-A

EPLERENONA




SIGNIFICACION CLINICA DEL
BLOQUEO DE LA
ALDOSTERONA

Insuficiencia cardiaca
Infarto de miocardio
Arritmias

Diabetes

Nefropatias




BLOQUEO DOBLE A-ALD

Blogueo de la ALD sobre la funcidon endotelial

Importancia de los niveles en tejido ( “accion
local”)

Disminucion del péptido pro-colageno 3N en
ICC.




EPLERENONE (SC-66110)

 Antimineralocorticode, nucleo base
esteroideo

e Accion selectiva y competitiva sobre receptor
de Aldosterona a nivel tisular

 Grupo 9,11 epoxido
v efecto progestacional
v efecto antiandrogénico
alta selectividad ALD-r




EPLERENONA

P A.

oroteinuria y dano renal en ratas
o | fibrosis miocardica

* | fibrosis vascular

o texcrecion renal de Na, agua

e yexcrecion de K.




Effect of Eplerenone

coadministered with a fixed dose
of Enalapril in Type 2 Diabetic
patiens with microalbuminuria




enal 20 + epleren 50 mg

Randogm.

Open-label enalapril enal 20 + epleren 100
20 mg Run-in

I'een

enal 20 mg + placebo




EPLERENONE IN TYPE 2 DM +
MALB

Objetivo| Efecto sobre Microalbuminuria

Objetivo 2 Efecto sobre funcion renal
K
citokinas




CONCLUSIONES.1.

 Farmacos anti SRA son imprescindibles
para frenar la PROGRESION de la

Enfermedad Renal (maxima inhibicion del
SRA posible)

+




CONCLUSIONES.2.

+

PREVENCION MULTIFACTORIAL de
FACTORES de RIESGO de PROGRESION:

* Dieta *
* Glucosa / hiperinsuilismo *
* Control PA *
* Tabaco *

Homocisteina
Hipo K
Hiper P

Dislipemia

* Anemia * Aspirina
* Estrogenos de sustitucion (mujeres) ?




