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Multi-institutional, prospective,
open labeled trial in ACE inhibitor
intolerable patients with chronic

heart failure to evaluate valsartan
for the effects on surrogate
markers of heart failure
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Background:

Aims of heart failure management

To improve symptoms
B Diuretics

B Digoxin

B ACE inhibitors

To improve survival

B ACE inhibitors

B [ Blockers

B Oral nitrates plus hydralazine
B Spironolactone

Davies et al. BMJ 2000;320:428-431




Pharmacological Therapy

B ACE-inhibitors

— Clear agreement : Cornerstone of the
treatment for heart failure (evidence level
of A and a class | recommendation)

— ESC and CCS guidelines : particular ACE-
inhibitors and doses shown to be effective
In randomized, controlled, outcome trials.

— ACC/AHA guideline : wider range of drugs
— HFSA guideline : not specify drugs




Patients Not Receiving ACEls

Possible underuse
N = 2127 Contraindication

0
73% A SR 20%

25%
33%

Other AEs Cough

167 Cardiology and 250 Internal Medicine Clinics, Feb 14-25, 2000.
Data from TEMISTOCLE Registry, ANMCO.




Patients Not Receiving ACEls

B Old age, Female TABLE Il Incidence of ACE Inhibitor-Related Cough in Hong
Kong Versus Auckland Patients

[] 0 I'i en ta I ' Chinese Caucasian
{Hong Kong) [Auckland)

] Korean; 40%, Capopril 32/59 |54%) 5/26 (19%)
o Enulur:uril 27752 (52%) 4/23 (17%)
esp., fema|e; 50 A) Cz:‘;::nad ACE 50/111 [53%)* 5/49 [18%)+t
Odds ratio 5.1 38

Am J Cardiol. 1995 May 1;75(14):967-8

East Asian Relative rigk Relative rigk
Study (n/N) (fimed) (95% CI) (fixed) (95% C1)

Woo 1905 50411 ‘ S 2.89 (1,56 to 5.36)
Marimoto 2004b 47 = 192 (0.79 10 4 67)

Tootal {95%: CI) 128 266 (158 tod 47)
Total events: 63 (East Asian), 70 (whitz)

Test for heterogeneity: x2=0.20, df=1, P=0.44, [*=0%

Test for overall effect; z=3.69, P=<0.001

BMJ. 2006 May 20:332(7551):1177-81.




Angiotensin Receptor blockers

— ESC guideline : evidence level of B

—The ESC guidelines :only one specific trial in the
patients intolerant of ACE-inhibitors i.e. CHARM-
Alternative trial.

— Other three guidelines : evidence level of A

-The North American guidelines appear to have
accepted the separate publication of a
retrospective subgroup analysis of the effect of
valsartan on ACE-inhibitor untreated patients as
equivalent to a prospective randomized trial.

— all : class | recommendation




Val-HeFT Study:

Valsartan
40 mg bid titrated to
160 mg bid

5,010 HF patients
>18 yr; EF <40%; NYHA II-IV

Receiving usual therapy including
ACEi, diuretics, digoxin, 3 blockers
(stratified randomization)

Randomized to

906 deaths (events recorded)

Placebo

Cohn et al. J Card Fail 1999;5:155-160




Val-HeFT:

13.2% risk reducticln
Valsartan p=0.009

== Placebo
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Val-HeFT:

Combined Mortality

Morbidity/Mortality ( )
Valsartan (n = 185

- Placebo (n =181)

44.0% Risk reduction 33.1% Risk reduction
P =0.0002 P =0.0171
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*First morbid event, including death or hospitalization
Adapted from Maggioni AP et al. J Am Coll Cardiol. 2002;40(8):1414-21.




The final piece of the ARB CHF jigsaw

ELITE 2
ELITE 1

Val-HeFT




ARBs: Important Differences In Effect
According to Agent and/or Dose

Valsartan

Placebo ™

Probability of Event-free
Survival {35)

All-cause mortality
S - Hazard ratio 0-77

(95% CI 0-67-0-89), p=0-0004

adjusted hazard ratic 0-70, p<0-0001

e e L
9 12 15 18
Manths since Randomization

Proportion with cardiovascular death
or hospital admission for CHF (%)
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- ---Losartan

—— Captopill Placebo

Probability of Event

.~" Hazard ratio 0-85
(95% CI 0-75-0-98), p=0-011
Adjusted hazard ratio 0-85, p=0.010

Relathe risk 113
(95% €1 0-99-1:28) p=0060

]
Number at risk o ] lIS 2‘4 3‘“ 3‘5

I T T T 1 1 T 1
Leartan 2744 7504 2432 2380 2340 230 1285 y - - 0 05 10 15 2.0 25 30 35
Capiopil 2733 7534 2463 2423 2374 2329 130 Months Time (years)

ELITE Il, OPTIMAAL Val-HeFT, VALIANT CHARM

Proportion with cardicvascular death
or hospital admission for CHF (%)

Trend worse than Better than placebo, Better than placebo for
captopril equal to captopril sxs and survival




Polypharmacy in CHF

Portions of in CHF

= Real practice : 17.2 % for optimal
Tx (ESC)

m Study Practice : 55 % of BB In
Charm trial, 82 % of ACEl in COMET




Real Practice

100
/f Initial

80 -1 Maintain

60

10

| |

ACEI =]=] ARB Digoxin DU ALD
*: p<0.05

The patients with not approaching target dosage of any drugs was 82.5%

Yoo BS et al. Euro. H Failure. 2006




Current Guideline vs. Real Practice
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Objectives

B To evaluate valsartan for the effects on

surrogate markers of symptoms, sign,

exercise tolerance and prognosis in ACE
inhibitor intolerable patients with chronic

heart failure (NYHA Class Il — IV).

B To evaluate valsartan for tolerability In

Korean patients
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Multi-institutional, prospective, open labeled trial




Method :

B ACEIls intolerable patients or not using current

medication
B Age = 18 years
B Heart failure (NYHA Class Il to IV) for at least 3

months before screening

B Ejection fraction < 40% and LV end-diastolic

internal diameter > 2.9 cm/m?2 in initial

echocardiography (Val-HeFT)

B Pt’s written permission




Method :

Pregnant or breast-feeding female
Rt. Side heart failure
Postpartum cardiomyopathy Hx.

Acute exacerbation of heart failure

Acute or recent myocardial infarction

PTCA or cardiac surgery within 3 months
Cardiac transplantation Hx.

Unstable angina or coronary artery disease needed
PTCA or CABG




Method :

B Persistent ventricular arrhythmia in existence of syncopal

attack within 3 months

Mitral stenosis or mitral regurgitation (except secondary mitral

regurgitation due to LV dilatation)

Aortic stenosis

Standing systolic blood pressure < 90 mm Hg

CVA within 3 months

Life-threatening hepatic disease
Severe kidney disease or Cr > 2.5 mg/di
Contraindication of angiotensin Il receptor blocker

Administraion of class IC antiarrhythmic agent




Method :

Primary

Change of BNP from baseline

Secondary

Echocardiographic parameter : LV end- diastolic
internal diameter, EF

Heart rate variability : SDNN, pNN50, RMSSD

KASI idex

Exercise ability : total exercise time of treadmill
test by naughton protocol

Major adeverse cardiovascular event

— Death

— Readmission due to exacerbation of HF

— IV administration of vasodilator or inotropics
— Resuscitation of sudden cardiac death

CT ratio of chest X-ray




BNP changes
according to the clinical course

Presistent Stable Complete

Decompensated Heart Failure Resolution
Heart Failure
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Lopez L. et al. EJHF 2004:301




Val-HeFT: Baseline BNP values

B |RMA BNP-32 Shionogi

N

SD
Median
Minimum

Maximum
BNP change

The largest neurohormonal database in an HF trial




BNP changes from baseline at end-point
visit: Valsartan vs. placebo

0<0.0001
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Hazard ratios for all-cause mortality
& morbidity according to neurohormones

FRA - S35 ngirndl

EE = IS4 pgdrmil

ERF = 97 pagdeml

Alfoateroree = 101 pagdeml

Haz=ard ratic

= Mo rtality amod W orib o ity
FRA - 5355 ngimmilSs

FIE = 394 pggevmil

R. Latini et al.EHJ, 2004: 25; 292




Method :

Primary

Change of BNP from baseline

Secondary

Echocardiographic parameter : LV end- diastolic
internal diameter, EF

NYHA Class

KASI idex

Exercise ability : total exercise time of treadmill test by
naughton protocol

Major adeverse cardiovascular event

— Death

— Readmission due to exacerbation of HF

— IV administration of vasodilator or inotropics
— Resuscitation of sudden cardiac death

CT ratio of chest X-ray

Heart rate variability : SDNN, pNN50, RMSSD




KASI index
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Method :

160 mg  Valsartan twice daily

80 mg
40 mg

Time 2w 0w 4w 8w 12w 24w
Every 1 months

until study end
Visit 1 2 3 4 5 6

I I

NYHA, BNP, Echo, Others




Method :

B Dose Up

— Persistent standing SBP > 90 mm Hg

— No Sx. of hypotension at current dose medication

(syncope, LOC, dizziness at standing up)

— No increase of Cr (more than 50 % from basal level)

B Dose down

— Persistent standing SBP < 80 mmHg

— Sx. of hypotension at current dose medication

(syncope, LOC, dizziness at standing up)

— increase of Cr (more than 50 % from basal level)




Method :

B Dose maintain
— 80mm Hg = standing SBP < 90 mm Hg

— No Sx. of hypotension at current dose
medication (syncope, LOC, dizziness at

standing up)

— No increase of Cr (more than 50 % from basal

level)




Method :

= Overall significance level : 0.05
— continuous variables : t-test
_ categorical variables : x?-test

m Efficacy : PP (per protocol)
m Safety : ITT (intention to treat)




Results :

B Enroliment No. : 83 persons
B Period : Feb. 2005 — Apr. 2007
B Hospital (Total :
— Asan Medical Center
— Ehwa Womans University Hospital
— Konkuk University Hospital
— Seoul National University Hospital
— Wonju Coll. of Med., Wonju Christian Hospital
— Yonsei University Severance Hospital




EF=40, NYHA |

Study Drop-Out : 6

- Orthostatic hypotension : 1
- Study refuse : 3

- MACE : 2

Study completion
N=58

| |

Target dose Suboptimal dose
N=27 N=31

Target dose ; =160mg/day




Results :

K=Val-Hekl: Val-HeFl CHARM

(alternative)
Age* 59.5+10.1 62.2+10.4 67

Sex (male %) 59.4 % 71.3 % 68 %
HTN Hx. (%) 17.2 % 16.7% 50 %

DM Hx. (%) 21.9 % 25.9 % 27 %
CVA Hx. (%) 3.2 %

MI Hx. (%) 10.9 % 61 %
CAD Hx 33.3 %* 67 %
BWt. (kg) 63.91+9.8

Ht. (cm) 163.7+8.3

NYHA (2/3/4) (%) 73/20/7 62.1/36.1/1.7 48/49/3
A-fib (%) 12.8 % 12.0 % 25 %
LBBB (%) 21.3 %




ARB CHEF trials

Val-HeFT ELITE-II
Characteristic (4/97 - 3/99) (6/97 - 5/98)
Number 5010 3152

Age (years) 63 71
Female (%) y{\) 31
NYHA Class ll/lll (%) 62/36 49/51
Mean LVEF (%) 27 27
Treatment (%)
ACEI 93
Diuretic 86
Digitalis 67

Eeta-blocker 35

pironolactone 5

McMurray et al, Eur J Heart Fail 2003




K-Val-HeFT
Bl ValHeFT




Results:

Y0 of patients

Beta blocker (%) 73.0 %
Aldosterone antagonist (%) 65.1 %
Digoxin (%) 47.6 %
Diuretics (%) 85.7 %
CCB (%) 1.6 %
Nitrate (%) 22.2 %
ARB (%) 6.3 %
ACEi (%) 14.3 %




Results :

B Reasons for ACEI disuse
— Judgment of investigator : 15.8 %
— Cough : 52.6 %
—Low BP : 31.6 %




Beta blocker (%)

Aldosterone AT(%)

Digoxin (%)

Diuretics (%)

ACE inhibitor (%)

K-Val-HeFl

52.1 %*

60.4 %

52.1 %

81.3 %

Val-HeET
34.5 %
5%
67.1 %
85.8 %

92.6 %




Results:

(%)
60

1.6

40mg 80mg 160mg 320mg

Mean Dose : in K-Val-HeFT




Results :

Forced Titration Method : Same Method
B Korean Val-HeFT
- 68.8 % : approaching dose of 160 mg/day
- : approaching dose of 320 mg/day
B Val-HeFT

- Definition of Target dose: 160 mg twice (Total
320 mg/day),

- : approaching dose of 320 mg/day




Result :

B Reasons for failed up titration ( 75%)
— Judgment of investigator : 25.2%
— SBP (= 90 mmHg and > 80 mmHg ) : 54.5%
— Sx. of Dizziness : 20.3%




Results:

EF (%)
LVDd (cm/m?)

LVDs (cm/m?2)
CT ratio

SBP (rest)
DBP (rest)
SBP (stand)
DBP (stand)
HR (rest)
HR (stand)
NYHA class
BNP (pg/ml)
TMT (sec)
KASI score

Initial
29.0+7.5

3.97x0.72

3.34+0.73
0.559+0.057

117.0£16.0
73.51+12.3
114.0+18.4
73.7t12.1
74.11t14.2
74.3113.5
2.29+0.50
226.41+437.6
745.31+456.0
42.5+17.3

6" month E/U

34.21+11.5
3.83x0.80

3.09+0.78
0.540+0.068

115.5+20.7
70.6+11.9
115.5+21.7
70.81+14.5
72.0£10.5
74.3112.0
1.94+0.48
132.41+226.5
717.61+334.6
45.0+18.6

P value

0.000
0.002

0.000
0.011

0.541
0.079
0.491
0.069
0.201
0.959
0.000
0.025
0.567
0.211




Results:

PND*

Neck vein distention

Rales
Cardiomegaly *

Acute pul. edema

S3 gallop

Increased venous pressure
Positive hepatojugular reflux

WHt. loss Criteria

Initial
18.8 %
8.3 %

21 %
62.5 %

2.1 %

6.3 %
21 %

4.2 %
0 %

6" month F/U

6.3 %
21 %

2.1 %
52.1 %

0%
21 %
0%
21 %
0%

* p<0.05




Results:

Ext. edema
Night cough®
DOE*
Hepatomegaly
Pleural effusion
Tachycardia
Decreased VC

6" month F/U

10.1 %
0%
35.4 %
2.1 %
0%
0%
0%

* n<0.05




Mean BNP : 226.49+437.63
Range : 2-2545 pg/ml
Median 89.55 pg/ml
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Results:

BNP Kit

N

SD
Median
Minimum
Maximum

BNP change

K=Val-HekEl

IFA, Bayer
58
226 pg/mL

437
89

2
2545

-94 + 230

Val=Hekl
IRMA, Shionogi
4,305
181 pg/mL

230
97

y




Results:

Initial
132.4+226.5 B F/U

paired t-test




Total Target suboptimal

Changes

-94.1+282.3 -88.3+292.6 -106.8+267.6

P=0.489

Indepedent t-test
Target dose ; = 160mg/day




Results:

454.6L777.9

231.41+331.6 initial

135.3+191.3 mF/U

93.4+171.5




Results:

~ ‘ \ ‘ 33.25+11.00 ‘
34.2£11.5 36.27+12.8

29.0+7.57 28.54£7.79 30.2747.22

| initial
HF/U

Target Suboptimal

paired t-test




Results :

P=0.133

3.97+0.72 4.0240.79 \ 3.88+0.596

3.83+0.80 3.741+0.71

initial
HF/U

Target Suboptimal

paired t-test




Result :

Initial BP
Follow-up BP
SBP Reduction
DBP Reduction
HTN Hx

K=Val-HeET
(6imonth)

174 mg (25%7*)

Rest

Stand

Charm Val-HekE T
(Alt:) (4 month)

27.8 mg

254 mg(84%"
(82.3%) mg(847%7)

Valsartan Placebo

130/77 123/76 124/76

9.21+15.8 1.2+14.8

50% 16.7%

*; Proportion of Target dose




Results :

P=0.322 P=0.065 P=0.267

117.3+16.4 \ ‘ ‘

~ 114.21+22.2 117.5+18.3
11

73.2+12.9 74.5+12.4 __
69.3+12.7 71.1+14.6 Initial

HF/U

SBP(rest) DBP(rest) SBP(stand) DBP(stand)

*; suboptimal dose < 160mg paired t-test




Results :

mmHg
P=0.656 P=0.808 P=0.489 P=0.273

140 | \
16.6+15.8

118.5+£17.4

120 106.8+17.3
109.5+20.2
100

30 74.3+11.4 72-1111-7701“49 o
73.7+9.9 SR Initial

60 HF/U

40
20
0

SBP(rest) DBP(rest) SBP(stand) DBP(stand)

paired t-test




Result :

B Direct drug related side effect (possible)

— Peptic ulcer : 1 case

— Dysarthria : 1 case

— Tingling sensation : 2 cases

— Death 2 cases : AMI Hx
(1 case; Telephone contact d/t F/U loss :
sudden death at home , 1 case : Sudden
cardiac death at working : expired at ER)




Result :

B Reasons for failed up titration ( 54.2%)

— Judgment of investigator : 25.2%

— SBP (= 90 mmHg and > 80 mmHg ) : 54.5%

— Sx. of Dizziness : 20.3%
B Study drug withdrawal or adjustment due to adverse events
K-Val-
HeET*
All disc due to AE 9.9 7.2 0

Dizziness 1.6 04
Hypotension 1.3 0.8

Adverse Event Valsartan| (%)~ Placebo (%)

Renal impairment 1.1 0.2 0

- Study drug withdrawal due to adverse events (Val-HeFT)
- *; patients with adverse event, but without withdrawal




Result :

Valsartan
M Placebo

0.2
__§ . _ 0

hypotension renal impair

Dizziness hypotension renal impair Dizziness

Failed up titration
due to adverse events

Study drug withdrawal (K-Val-HeFT)

due to adverse events
(Val-HeFT)




Summary

B Clinical Characteristics: similar to Val-
HeFT study

B Valsartan in ACE inhibitor intolerable
patients with systolic HF: effective and
tolerable, but relatively lower dose than
other major clinical trials

B End-point difference : Significant
— BNP, NYHA class
— EF, LV end-diastolic internal diameter
— CT ratio




Clinical Implications

B Important Clinical Experience
— Prospective Clinical Study for CHF
— Approaching Target Dose
—Try to Useful Functional Test

—Information for BNP Change, Echo
Data, Other Clinical Parameters

—Western vs. Korean




Study Limitations

B No placebo - active drug trial
B Incomplete Medical Record
— Cause of HF
— Medication History
— BP Check
B Small sample size
M Inclusion bias
— ACEIl intolerance patient : ACEI Hx. (14.3%)
— Forced Titration




Conclusions

B Valsartan significantly improves some composite
endpoints (BNP, EF, NYHA) in patients with CHF and
LVEF <40% when added to standard therapies
including beta-blockers, diuretics and an
aldosterone antagonist.

B Despite prior intolerance or not using to ACE
Inhibitor, valsartan was well tolerated.

B This approach offers the clinician an opportunity to
make additional information in the treatment of CHF
patients when left ventricular systolic dysfunction is
present.




Thank You for Your Attention




