Calcium Channel Blocker
beyond BP lowering Effect
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Role of BP reduction
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Coronary heart disease
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lajor cardiovascular events
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Antihypertensives Market

- Annual Market Share -
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Antihypertensives Market

- Market Share in 2004 -

Hypertension Market

All 1,680
27%
CCB 2,807
44%
ACE 849

1Bfuretic 172 g_pjocker 811
3% 13%



History of Calcium Channel Antagonists

= First introduced for clinical use in late 1970's

= First generation prototypical CCAs problematic with
hemodynamic fluctuations

= Evolution to longer acting agents and third generation
formulations




Current Recommended Uses of CCAs

= Hypertensive Therapy

= Symptomatic relief of stable angina

= “Stabilized” UA/NSTEMI

a Symptomatic relief of diastolic heart failure

= Rate control of persistent afib



Voltage-Gated Ca*™ Channels
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T-Type

N-Type
P-Type
Q-Type
R-Type

Characteristics of Ca** Channel Carried Currents
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L-type currents require strong depolarization (high activation threshold), are

long lasting (slow inactivation rate) and are blocked by organic calcium

antagonists of dihydropyridine, phenylalkylamines and benzothiazepine

chemical classes. They are the main currents recorded in muscle and
initiating contraction and secretion.

T-type currents are activated at weak depolarization potentials, are
transient (fast inactivation) and resist to L-type and N- and P/Q-type
blockers. They are involved in the shaping of the action potentials and
controlling patterns of repetitive firing in a wide variety of cell types.

These currents also require strong depolarization stimuli for activation, but
are resistant to L-type blockers. They are blocked by specific polypeptide
toxins isolated from cone snail and funnel web spider venoms. These currents
are found primarily in neurons where they initiate neurotransmission at the
most fast synapses and contribute to Ca** transient in cell bodies and
dendrites.

L=long lasting; N=neither L nor T currents, neuronal; P=Purkinje fibers; Q=?; R=remaining, toxin resistant;

T=transiently activated.



Main Functions of L-Type Ca** Channels in the CV System

Cardiac action potential Excitation-contraction
generation and coupling In the heart

propagation (AV-conduction)

Vascular contraction

Regulation of pacemaker activity

Main Functions of T-type Ca** Channels in the CV system



Ca*™| Entry into the Cardiac Myocyte Induces Ca** Release
from the Sarcoplasmic Reticulum Necessary for Contraction

Q‘ ™
®

ey R R Y
o S S S S S S S S SO SIS ER5 535S ARAIRLINEINS BhansansasaeN
S S S S S B S S S S S35 83883883 L BRSNS ER 885
i S S S S S53553sssss S S SEEB S B35S
S S s R
:::%%%%%%%%}j.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\\\\\\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\\\\\\.\.\.\.\.\.\.\.\.\.\.\.\.\.\. ‘ e \.\.\.\.\\)&% %%%%
T T T T T T TR T 22T , 4 D AR IGaGIN D 2000
ERINIIRNY < TNV - ! \ S E s SEESEIt NS Bsss
FNINIINN i NSNS ++ _ 45 Ee ) SN EEs SN SSEIsSRs asss
FNINIINN § NN 453 e s S S E 5553
FNINIINN [N s . . el it 553 L85 e e e
PRI NIINN i 54 S5Ss NIV EIIE IR NN E Y
KRR NENNY § ) ev | 1DITI ¥ PR R AN SRR PR R RSP E R
KERNENNNY - adds ¥ SINI SV PRRNEELENAL SRR R RSP PP PSSR LR
PINNININY | N e . y PSS S I I IR KRS
PRI NIINN NN contractile A YINIINY RV EREIN NN PNV
FNINIINN ) RSSS] N AVNIINY B EELEERES R
PEREEREN EEREEEEEREEE R RN By SENEREY € RN RN
FIVNIIRY SN IINIINIINY SRV S s sas S IFERERREN S B
FEVEITIY LRI EI R RIS VSRR SRRV Y N NVINNINNY NS IV SRS VY
FIVNIINY INIIIIINIINY SNV N NN WSS ERRREY PR
D . o T T T T oy S IeY ey
S S S S S S SO SIS SN E35 83 VIS VI
SAAASAATSSAS 34 B A S A St S S EssAsy VIS PR
FRIN IS v B S S S S SRS E3ss 4 PSR EEL R EE
G L SR R e e S5 SEREENNNEE NN
o e S S S S S OSSO S S8 sssss PRI III IS bR
e S S A S S S S SRS E3sss NIV, i WIIINIINY SNV
A 2300004 3 20000 A NN SNy
PEIP IR N S PN PRIV PRI PRI PRI PRI IR E I PR NP R PR N PR PR II PR PR P I IR E I P I PN F I PRI PR PSP N RN S PN REPE YRRV IR NP IRy
A 202202
B B G B G B B B B B G B G B B B B B S S B BB S BB a5 5855555y
L 00000000002
B S S S S S S S S S SIS SRS 53553

TP E L PP P L L L VP PP L L L VPP P L L LAV P PP LS ARV

L-type cardiac Ca** channels open at a level of depolarization of
~-60 mV. The entry of small amount of Ca** triggers Ca*t
release from SR. Thus, blockade of this channel produces
negative inotropic effects.




Classes of CCB

Chemical Group

Tissue
Selectivity

1St
Generation

2nd
Generation

3rd Generation

Dihydropyridines

Vascular >
Myocardium

Nifedipine
Nicardipine

Nifedipine
SR/GITS
Nicardipine
SR
Felodipine
Isradipine
Nimodipine
Nisoldipine
Nitrendipine

Amlodipine
Lacidipine

Benzothiazepines Vascular = Diltiazem Diltiazem SR
Myocardium
Phenylalkylamines | Vascular Verapamil Verapamil SR

< Myocardiu

Yy

Gallopamil




Cardiovascular Effects of CCB

Intended: Unintended:

= Vascular smooth
muscle cell relaxation 4 Reflex activation of

sympathetic system
= Negative inotropic

effects = Reflex activation of
renin-angiotensin-
= Negative chronotropic ~ aldosterone system

effects



Calcium channel
blocker in Hypertension



Clinical Trials With 1st Generation CCAs

= Short acting nifedipine

Nifedipine may paradoxically exacerbate the frequency of angina pectoris!!!
Am Heart J 1983;106(4 ptl):644-52

Short acting nifedipine (when given in doses > 60 mg/day)

iIncreases mortality in patients with CAD!-
Circ 1995;92(5)1326-31

Diltiazem treatment associated with 63% increase Iin
rate of Ml in hypertensive patients!!!
J Am Geriatr Soc 1995;274(8):620-5

Diltiazem increases risk of decompensated CHF and death in pts
With post-MI LV dysfunction!!!
Circ 1991;83(1):52-60




What Happened?

= :.'_ L K,

= Rapid onset and short duration of short-acting formulations
lead to neurohormonal activation, which can be detrimental in
CAD and CHF

= Because arterioles are more affected by CCA than larger
epicardial arteries, “coronary steal” (to non-ischemic
myocardium) via collaterals may worsen angina

= Other RCTs demonstrated that verapamil had no adverse
cardiac effects, and even mortality reduction in some cases

— Verapamil is metabolized to long-acting norverapamil



2"d and 3" Generation CCAs

-

= Meta-analysis of placebo . | e
controlled trials with S S 115
longer-acting CCA suggest
mortality benefit in treated
patients (HTN, post-MlI,

CHF, CAD)!

= RCTs with amlodipine? and
felodipine?® in pts with LV
dysfunction revealed
equivalent (if not
improved) mortality rates

10pie LH. JACC 2000;36(6):1967-71
2Packer et al. NEJM 1996;335(15):1107-14
3Cohn et al. Circ 1997;96(3):856-63



Anti-hypertensive trials with CCB’s

e Placebo controlled
— STONE
— Sys-Eur
— Sys-China
e Comparative trials with other anti-HT drugs
— NORDIL
— STOP-Hypertension-2
— INSIGHT
— ALLHAT



Syst-Eur Primary Endpoint

Fatal and Nonfatal Stroke

B Placebo (n=2,297) P=0.003
B Active treatment (n=2,398)

Events per 100 patients
O R N W b 01 O

i i i .
0 1 2 3 4
Years since randomization

Syst-Eur=Systolic Hypertension in Europe Trial

Staessen JA, et al. Lancet. 1997;350:757-764.
Reprinted with permission from Elsevier Science. www.hypertensiononline.org



Percentage relative
risk reduction (95% ClI)

Syst-Eur

Cardiovascular Disease Endpoints
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Staessen JA, et al. Lancet. 1997;350:757-764.



Treatmsant Compan s

Active treatment vs placeko

ACE inkibimor vs placsts
HOP

Mlore mtansive vs less imteansive regimeans

MAP - r d .-; : 194 O hrapathy, & oo BIOOd Pressure

R S N R B o'
RABs w cnmal g Treatment

ICHT rhe=aran vs placshoh 1B 40 #nephropaihy 24
SOPEs Candecartan ve plsoabof HEP 70.50 ors A4 Trialists’

e — Collaboration: A
v HEP nephropsthy, Afr 41 Meta-Analysis Of

HEF. 65-34 yaars

Hi 51 Clinical

HEFR. 724 yaars

e - QOutcomes

. Lancet 2003.Vol 362;1527-35




Lancet 2003._ Vol 362;1527-35

Trials Events/participants Difference in BP* Relative risk p
1st listed 2nd listed (Mean. mm Hg) (95% CI)
Stroke

lacebo!821222627 5 473/9111 660/9118 -5/-2 0-72 (0-64-0-81) 0-33

More vs [ess

Coronary heart disease
elhynlS,21,22 26 27

More vs lessif2430,21 274/74894 348/13394 —4/-3 0-95 (0-81-1-11) O-26

Heart failure
ACE| vs placebopl921.22.2627 §

219/8233 269/8246 -5/-2 0-82 (0-69-0-98) 0-60

More vs lessa9.31,35.43 4 477494

Major cardiovascular events
A nlacehold.21,22,26,27

12/13 394 —4/—3 0-84 (0-59-1-18) 0-11

More vs |lesslf24,3021 482/8034 719/13948 —4/-3 Q-85 (0-76-0-95) 0-27
Cardiovascular death

ACEl vs placebpl®21.22.2627 &

488/9111 614/9118 -5/-2 0-80 (0-71-0-89) 0-29

More vs [ess

Total mortality

placebol¥21,22,26.27
(]

More vs lesslf2428-21

404/8034 549713948 —4/-3

—] 0-96 (0-84-1-09) 0-09

[ 1
0-5 1-0 2:0

Relative risk
Favours 1st listed Favours 2nd listed
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Enhancement of Inhiition of SMC
endothelial Migration and

NO production proliferation

Lipid o : Endothelial
Antioxidant 3" generation Cell

activity Calcélljm kChannel cytoprotection
oCcKer

Remodelling of
Atherosclerotic Modulation of

Membrane ECM metaboliksm
Structure

potential anti-atherosclerotic mechanism of action for Calicum channel blocker



Classical Effects

Cell Plasma Membrane
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Membrane Biochemical Effects

Cell Plasma Membrane

Phaospholipid Bilayer
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Armlodipinge blocks free radical
propagation in the ligid bilayer




Amlodipine Inhibits Membrane Lipid

Peroxidation as compared to Other CCBs
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AmlodipineFelodipine Verapamil Diltiazem Captopril

% Inhibition of Lipid Peroxide
Formation by Drug (1.0 uM)
N
o

0

Mean * SD.
*P< 001 vs control.
Mason et al. J Mol Cell Cardiol. 1999;31:275-281.



Nitric Oxide Biology

Cell Plasma Membrane
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Amlodipine Protects Against

NF-a—Induced Endothelial Cell Apoptosis

40 -

30 A

20 A

10 A

% Inhibition of Apoptosis

10 nM 100 nM

Apoptosis determined by Hoechst 33258 assay

Data on file. Pfizer Inc. : )
Mason. Am J Hypertens. 1998:11:254A. 20 ng/mL TNF-a 24-h incubation.

Abstract.



Amlodipine: Additional Mechanisms Under

Investigation May Impact on Atherosclerosis

e Membrane-stabilizing effects

e Inhibition of smooth muscle cell
migration/proliferation

e Increased nitric oxide production

Mason et al. J Mol Cell Cardiol. 1999;31:275-281.
Tulenko et al. J Cardiovasc Pharmacol. 1995;26(suppl A):S11-S17.
Zhang and Hintze. Circulation. 1998;97:576-580.



CCB and Atherosclerosis

s CCB may have some antioxidant properties

= Small animal studies suggest that some CCBs:
— Reduce influx of LDL into arterial wall
— Suppress progression of atherosclerosis in aorta
— Decrease thromboxane A2 production

= Human studies limited, less compelling

- Some evidence suggests decrease in new plaque
formation

- Enhanced effect when given with pravastatin?
— Stronger evidence for carotid plaque regression

Hernandez. Am J of Therap 2003;10:409-14



Carotid IMT Regression — Clinical trials

with Calcium Antagonists

Study No Comparative Results
name patients duration drugs
ELSA 2259 4 years Lacidipine vs Slgnlflcaptly'less pqrqtld LU
progression in lacidipine
] atenolol group
(Zanchetti et al, 1998)
No difference in rate of
MIDAS 883 3 years HEGIVIERYS carotid IMT progression
hydroch|or0thiazide between treatment groups
(Borhani,et al 1996)
VHAS 498 4 years Verapamil vs Regression of larger lesions
significantly greater in
' verapamil grou
(Zanchetti et al, 1998) chlorthalidone P group

(Pitt et al, 2000)

placebo

progression
in amlodipine group



Effect of Long-acting Nifedipine on Mortality

and Cardiovascular Morbidity in Patients With
Stable Angina Requiring Treatment (ACTION)

= Goal: to determine effects of long-acting CCA on pts
with SAP

= Patients: 7665 pts with treated SAP

= Design:
— Double-blind, randomized, placebo-controlled trial
— Nifedipine GITS 60 mg PO QD vs Placebo

= End-point:

— Combination of death, acute Ml, refractory angina, new onset
CHF, debilitating stroke, peripheral revascularization

Poole-Wilson et al. Lancet. Vol 364 Sept 4, 2004; 849-857



ACTION: Baseline Treatment
Regimens

Mifedipine (n=3825) Placebao (n=3840)

Antiancginal drug

B blocker 3032 (79%) 3066 (B0

Cirrganic nitrate, as needed 2 (GG 2175 (57%)
Crrganic nitrate, dailky maintenance : G (38%) 1417 (37%)
Ctherwvasodilator 158 (41 T3 (408

Aoy of the abowve 3775 (99%) 784 (99%)

Ay twwo of the abowve : 3 (9% 1950 ( 51%)

Ay three or four of the abowe T (15%)

Lipid-lowering
Statin 2409 (63
Fibrate 242 (69

Oither i L

&y of the abowe (GE)

Blood-pressure low ering

ACE inhibitor

Angictensin-ll antagonist
Divratic
Cther

Ay of the abowe

Other cardiovascular

Acetylsalicylic acid 3293 (86%)
Yitamin K antagonist 156 (45
Cardiac ghrcoside 30 (1%)
Amiodarone, sotalol, or other antiamrbythmic 138 (4]

Data are num ber of patients (%,




ACTION: Incidence of Clinical
Events

Mifedipine (n=3825) Placeho (n=3840) Hazard ratio” (95% Cl) P
Total number of events  Mumberof patientswith event  Total number of events Mumber of patients with event

(incidence per 100 patient-years (incidence per 100 patient-years

at risk) at nsk)

All-cause mortality 310 310 (1.64) 201 291 {1.53) 1.07 (0.91-1.25) 0-41
Mon-cardicvascular 132 132 (0:70) 114 114 (0.60) 1-16(0-90-1-49) 0-24
Cardiovascular or unknownd 178 178 (0.94) 177 177 (093] 1.01(0.82-1.24) 093

Myaocardial infarction 320 267 (1.46) 296 257 (1-39) 1.04(0.88-1.24) 0.62

Refractany angina 171 150 (0.81) 190 174 (094) 0.86(0.60-1.07) 0.18

Meve civert heart failure 117 86 (0-45) 158 121 (0455) 07 170.54-0-54) 0.015

Dekilitating stroke 82 77 (0.41) 108 09 (0.53) 0.78(0.58-1.05) 0.10

Paripheral revascolarisation 187 146 (0:79) 144 118 [0463) 1.25(0-98-1.59) 0.073

Caoronary angiography 1200 805 (5.46) 1357 1068 (H60) 082 (0.75-0.00) =0.0001

Percutanecus coronary intervention L1z 385 (2:15) Cd8 417 (2:34) 0.92 (0.80-1.06) 0.25

Caronary bypass surgery 299 204 (1.62) 373 371 (2.06) 079 (0.68-0.92) 00021

*Comparisan of nifediping with placebo. Tincludes cause vnknown (24 nifedipine, 28 placebo).

Poole oNn et a ance 0l 364 ept 4 004: 849-8



JEvent

INICa

Time to First CI

Proportion Having an Event (%)

i Nifedipine Death, MI, RA
— Placebo CVA, HF, PREYV,
PCIl, CABG e
p=0.0012 oy
- -
A -
a-"r-l-.
30— Death, MI, RA
CVA, HF, PREV
P=0.54
20— g
Deatn, MI,
- CVA p=0.86
_—---‘-
—H
£ : Death
P=0.41
| | | | |
0o 1 2 3 4 g &

Time in Study (yrs)

Poole-Wilson et al. Lancet. Vol 364 Sept 4, 2004; 849-857
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1851/1916
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Mo

Yes
Diabetes

Mo

Yies

21152121
17101719

3260/3295
565/545

Past use of calcivm channel blockers

Mo
Tes

On [} blockade at entry
Mo

Yies

On lipid-lovering drogs at entry

Mo

Yies

On ACE inhibitor or angictensin-

Mo
Tes
Ejection fraction (%)
<45
=4c

29713017
854/823

7937774
3032 -'IIL_ 4]

12181249
26072591

Il antagonist at entry
206G/20960

BLO/8E0

1055/1074
27497 2744

SBP =140 mmHg or DEP =92 mmHg

Mo

Yies

18471837
19752002

Mumber of patients
with ewent {rate™)
Mifedipine/placebo

B4 (4.50)/828(4-75)

337 (3-52)/362 (3-79)
467 (5:93)/466 (5-90)

G638 (4-591/681 (4-95)

155 I_—1--L_ [§] VL7 (4-00)

345 (4011388 (4-43)
459 (5180 440 ( 5-05)

418 (4.32)/420(4-32)
386 (4-96)/408 (5-29)

640 (4-25)/658 (4-34)
164 (6-81)/170 (7-42)

596 (4.39)/620(4.51)
208 (5.34)/208(5-63)

154 (4281166
GO (4-09)/ 552 (

296 (5500297 (5.39)
508 (4.211/531(4-45)

620 (4-56)/615 (4-53)
184 (4.76)/213 (5.50)

284 (6.02)/281(5.86)
517 (4-08)/541(4-31)

3 (4.28)/328(3-84)
439 (4.90)/500(5-61)

0.6

0.8 1

Favours nifedipines

Poole-Wilson et al.

0

Favo

Lancet. Vol 364 Sept 4, 2004; 849-857
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ACTION: Conclusions

In pts with SAP on adequate medical therapy,
nifedipine GITS:

= Lowered BP
» Raised HR

= Decreased incidence of:
— New overt heart failure
— Coronary angiography
— Coronary artery bypass surgery
= Did NOT effect:
— Cardiovascular or all-cause mortality
— Incidence of myocardial infarction



INTACT (International Nifedipine Trial on AtherosClerotic
Therapy)

— Fewer new lesions with CCBs

MHINT (Montreal Heart Institute Nicardipine Trial)
— Less progression of minimal lesions with CCBs

CAPARES (The Coronary AngioPlasty Amlodipine
REstenosis Study)

— Reduce need for PTCA & combined endpoint of major adverse
clinical events

PREVENT (The Prospective Randomized Evaluation of the
Vascular Effects of Norvasc Trial)



Effect of Amlodipine on the Progression of

Atherosclerosis and the Occurrence of Clinical
Events (PREVENT)

= | Goal: to determine the effects of amlodipine on atheroslicerotic
progression and cardiovascular clinical events

= Patients: 825 pts with angiographic CAD

= Design:

— Prospective, multicenter, randomized, placebo-controlled, double-masked
clinical trial

— Treatment with amlodipine vs placebo
— 3 yr follow-up
= QOutcomes measured:
— Angiographically evaluated (non-intervened) coronary atherosclerosis
— Carotid artery atherosclerosis (ultrasound)
— All-cause mortality, cardiovascular events

Pitt et al. Circ 2000;103(13):1503-1510



PREVENT: Clinical
Events/Procedures

Amlodiping Groug (n=417) Placebo Group (n=408)

e =

ho. of Annigalized Mo, od finmisalized bR
Parficipams Rate pex Farticipamts Rate per {Amlodipiney 05%% Cl for Life-Table
Ewent With Event 100 With Event 10d Placebo) HR* -~

All-cause mortality & 0.5 g 0.7 0.74 0.26-2.12 057

Major vascular ewenis
Fatalinoniatal M 19 1.5 20 1.6 0.94 0.50-1.76
Fatalinontatal strole 5 0.4 -] 0.4 0.99 0.28-3.41
her 1atal vascular events L] 0.0 4 0.3 &
Ay magor vastular event 23 1.8 28 2.3 n.az2 0.47-1.42
[ther documenied nondfatal wascular events

Major vascutar procedures
CARG
Other major procedured

*From proportional hazands modets (P values presented only for prespecified composite event oulcomash
Tinclsdes angioplasty, stenting, and arthrectomy.
FPrespecified pvent of imtexast

Pitt et al. Circ 2000;103(13):1503-1510



PREVENT: Other Endpoints

vascularizati

AL

250+

20.0~

1604

10D~

B0 -

Cumulative Event Rate, %

Cumulalive Procedure Rate, %

EEREREEE R Placebo

Cumuilative Event or
Procedure Aate, %

Pitt et al. Circ 2000;103(13):1503-1510



PREVENT: Other Endpoints

vascularizati

AL

250+

20.0~

1604

10D~

B0 -

Cumulative Event Rate, %

Cumulalive Procedure Rate, %

EEREREEE R Placebo
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Pitt et al. Circ 2000;103(13):1503-1510



PREVENT: Effect of Amlodipine on Carotid

Atherosclerosis by B-Mode Measurement of IMT

| .
B
0 = Amlodipine
. P=.007 Placebo
= 0.05 -
= T
=0
(¢b) I 0.00 __-
L
5 ® 005 -
5 © 0.0126 0.033
% 240 - 1 0. mm t 0. mm

Pitt et al. Circulation. 2000;102:1503-1510.



PREVENT: Occurrence of Major

Vascular Event or Procedure

30.0
)
™
2 250 Placebo (n=408) -~ 1
G
iy @ 20.0
ad
()
> 0
pros 5 15.0
85
3 4 Amlodipi =417
0 10.0 mlodipine (n= )
5 @)
| .
ON ¥
5.0
0.0
0] 6 12 18 24 30 36

Months of Follow-up

Pitt et al. Circulation. 2000;102:1503-1510.



PREVENT: Effect of Amlodipine besylate on

arotid Atherosclerosis by B-Mode Ultrasound

Amlodipine besylate (n=192)

0.043 Placebo (n=185)
€
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Months

N=27,478 observations.
Average baseline IMT=0.95 mm.



CAPARES: Amlodipine Treatment

Reduced Need for Repeat PTCA

e N=635 B Placebo (n=294)
P=.007
No change in primary 50 1 ® Amlodipine (n=291)
endpoint: loss in minimal 40
lumen diameter 40 ~
ol i i \ P=.011
Significant reduction in €
composite clinical g 30 1
endpoint and repeat PTCA ,,“_J 20
°  20-
o)
2
10 -
O B |
Repeat Composite Endpoint
PTCA (Death, MI, CABG,

_ Repeat PTCA)
Jgrgensen et al. 3 Am Coll Cardiol. 2000;35:592-599.



ect of Antihypertensive Agents on Cardiovascular
Events in Patients With Coronary Disease and Normal

Blood Pressure (CAMELOT)

= Goal: compare the effects of amlodipine or enalapril vs placebo
in pts with CAD

= Patients: 1991 pts with angiographically documented CAD and
diastolic BP <100 mmHg

= Design: Multicenter, double-blind, randomized, placebo-
controlled trial

= Qutcomes measured:

— Incidence of cardiovascular events (cv death, nonfatal Ml, cardiac arrest,
coronary revascularization, hospitalization for angina/CHF, CVA/TIA, PVD)

— Subgroup analysis with IVUS to determine antiatherosclerotic effects
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CAMELOT: Mean Blood Pressure

Sitting Systolic Blood Pressure
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Months After Randomization

Diastolic Blood Pressure, mm Hg

Sitting Diastolic Blood Pressure

O Placebo @ Amlodipine A Enalapril
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Months After Randomization

P<.001 for both vs placebo

Nissen et al. JAMA 2004;292(18):2217-26



CAMELOT: Event Rates

Cardiovascular Event Rates, Amilodipine vs Placebo Amiodipine vs Enalapril Enalapril vs Placebo
No. (%)

i 11 110
I 1 Hazard Ratio P Hazard Ratio P Hazard Ratio P
Amilodipine Placebo Enalapril (95% CI) Value {95% CI) Value {95% CI) Value

14 (2.1) 1929 11(1.6) 0.73(0.37-1.46) . 1.32 (0.60-2.90) . 0.55 (0.26-1.15)
Stroke or TIA 6 (0.9) 12 (1.8) 8(1.2) 0.50(0.19-1.32) . 0.76 (0.26-2.20) . 0.66 (0.27-1.62)
Cardiovascular death 5 (0.8) 2 (0.3) 5(0.7) 2.46(0.48-12.7) . 1.07 (0.31-3.70) . 2.33 (0.45-12.1)
Hospitalization for CHF 3 (0.5) 5 (0.8) 4(0.6) 0.50(0.14-2.47) . 0.78 (0.17-3.47) . 0.78 (0.21-2.90)
Resuscitated cardiac arrest 0 4 (0.6) 1 (0.1) NA NA ; 0.24 (0.03-2,15)

Mew-onsat pariphearal 5 (0.8) 2 (0.3) 8(1.2) 2.6 (050-13.4) . 0.63 (0.21-1.93) . 3.91 (0.83-18.4)
vascular disease

All-cause mortality 7 (1.1) 6 [0.9) B(1.2) 1.14({0.38-3.40) .82 0.92 (0.33-2.53) .87 1.26 (0.44-3.65)
Abbreviations: CHF, congestive heart failure:; Cl, confidence interval: M|, myocardial infarction; PCl, percutaneous coronary intervention; TlA, transient ischemic altack.

Nissen et al. JAMA 2004;292(18):2217-26



CAMELOT: Cumulative Event Rates
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Lipich-Lowering Therapy
Treated With Statin
Mot Treated VWith Statin

Age, y

Sitting Systolic Blood Pressune
=hean
=hean

All Patiants

2-¥aar Event Rates, No./Total (96)

[

Armilodipine
9a/551 (16.9)
17/112 (15.2)

84/487 (17.2)
26/176 (14.8)

88/506 (17.4)
227157 (14.00

51/340 (15.0)
59323 (18.3)

110/663 (16.8)

1
Flacebo
135/552 (24.5)
167103 (15.5)

109v498 (21.9)
42/157 (26.8)

110v478 (23.0)
417177 (23.2)

77/359 (21.4)
73/205 (24.7)

151/655 (23.1)

CAMELOT: Amlodipine vs Placebo
Subgroup Analysis

Favors @ Favors
Amiodipine | Placebo

0:5 D.I?S 1 :{J 1 .r5 2.0
Hazard Ratio (95% Confidence Interval)

Nissen et al. JAMA 2004;292(18):2217-26



US Progression: Percent Atheroma Volume

All randomized patients (n=274) Patients with BP =mean (n=136)
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CAMELOT: Conclusions

In normotensive pts with CAD, additional amlodipine therapy:

= Further decreases
— Overall adverse cardiovascular events
— Rates of coronary revascularization
— Hospitalization for angina
— Revascularization after Ml
— Rate of coronary atherosclerotic progression

= Did not effect rates of:
— Cardiovascular and all-cause mortality
— Nonfatal Ml or CVA
— Hospitalization for CHF






= Not all CCBs are created equally

— 15t generation, short-acting formulations may
be detrimental in CAD, CHF

—2Md & 3'd generation, long-acting formulations
are generally safer

JR—

s CCBs have a well-established role In
treating HTN and angina



In stable pts, CCBs:

= May have additional benefits of carotid plaque
regression and CVA reduction

= Have equivalent mortality rates compared to
diuretic, beta-blocker and ARB therapy

= Have equivalent (or more favorable) rates of Ml

= Decrease anginal symptoms and need for invasive
procedures

= (DHPs) do not increase risk of CHF



Thank you for your attention

antihypertensive CC B

antiatherosclerotic
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