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ESC Guidelines for the diagnosis and treatment
of acute and chronic heart failure 2008

The Task Force for the Diagnosis and Treatment of Acute and
Chronic Heart Failure 2008 of the European Society of Cardiology.
Developed in collaboration with the Heart Failure Association of the
ESC (HFA) and endorsed by the European Society of Intensive Care
Medicine (ESICM)




Stage C Therapy
(Reduced LVEF with Symptoms)

Recommended Therapies:

eGeneral measures as advised for Stages A and B
eDrug therapy for all patients
eDiuretics for fluid retention
*ACEI
*Beta-blockers
eDrug therapy for selected patients
eAldosterone Antagonists
*ARBs
eDigitalis
eHydralazine/nitrates
oICDs in appropriate patients
eCardiac resynchronization in appropriate patients
eExercise Testing and Training
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EVENTS DESPITE THERAPY

12 month event rate reductions:

CRT = by 35.8%
RT-D = by 39.5%

p <.001, CRT-D vs. OPT

‘—-—h.{fp <.001, CRT vs. OPT

12 month ~
OPT Event Rate

(1-y) = 46.1%

120 240 360 480 600 720

Days from Randomization

— CRT-ICD
CRT
— OPT

840 9e0 1080

N Engl J Med 2004; 350; 2140-50
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Spectrum of heart failure in older patients: results from
the National Heart Failure project.

Havranek EP, Masoudi FA, Westfall KA, Wolfe P, Ordin DL, Krumhaolz HM.
Am Heart J 2002 Mar;143(3):412-7

Elderly patients with HF are a heterogeneous
group and appear to differ substantially from
patients enrolled in clinical trials. Evidence-
based guidance for treatment in the context of
multiple comorbid conditions, poor renal
function, HF with preserved left ventricular
systolic function, and residence in long-term
care facilities is urgently needed.



Pharmacogenetics

Links differences in gene structure (inherited
polymorphism) to drug metabolism and response

Genetic G— Drug metabolism
Polymorphism & response

(Genotype) (Phenotype)

All patients with same diagnesis

(not all respond to therapy)
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Genomic variation

SNPs: Single Nucleotide polymorphisms and
Variable number tandem repeats

Point Mutatinn_m _ ™
PN

Informative SNP Non-Informative SNP

Insertions/deletions

wild Type —IN A G C
Insertion - AGC |

Deletion —TRN AGC |




Examples of Genes Implicated in Variable Outcomes of Drug Therapy in
Cardiovascular Medicine

Drug Gene Reported Association

Pharmacokinetic mechanisms

Dgoan ABCB1
Warfarin CYP2C9
Losartan, irbesartan CYPECT
Metopralol, timaolol, propafencne CYPEDG
Procainamide narz

Pharmacodynamic mechanisms
. |
UT-prolonging drugs KONH2, KCNE2, KCNOT, KCNET, SCNSA Increased torsade de pointes risk

B-Blockers ADRET, ADRB2

Variable drug levels resulting from variable binavailability and clearance
Greater anticoagulation with hypofunctional alleles

Greater blood pressure drop with hypofunctional alleles

Poor metabolizers display greater B-blockada

Poor acetylators at greater risk for drug-induced lupus

ACE inhibitors
B-Blockers

Fluvastatin

Pravastatin

Estrogen
Lipid-lowering therapy
Antiplatelet drugs
Antiypertensive dnigs
Amiloride
Antibypertensive dnigs
Diuretics

ACE
ACE
ABCAT
CETP
ESR1
Lrc
ITGE3
AGTRT

Epithelial sodium channel genes

GMAS
ADD1

Altered extent of heart rate slowing or blood pressure lowering
Decreased response in subjects with the DD genctype
Increased response in subjects with the DD genotype
Fluvastatin resistance

Variable regression of atherosclerosis

Variable HOL elevation during estrogen therapy
Variable lipid lowering

Variable antiplatelet effects ex vivo

Mo relation to antiypertensive effects
Antihypertensive effect in black subjects

Variable blood pressure lowering

Variable stroke incidence, variable blood pressure response
iespecially when analyzed as a function of ACE polymorphism)

Roden DM. Cardiovascular pharmacogenomics. Circulation. 2003;108: 3071-3074




Genetic polymorphism and HF therapeutics

Gene Polymorphysm Functional significance Potential Therapeutic

Influence

ACE D higher ACE activity

ACE inhibitors
and Ang II levels

Beta blockers

Aldosterone Synthase Promoter -344 T/C -344C higher transcriptional
(CYP11B2) activity and aldosterone

production

ACE inhibitors
Aldosterone receptor
antagonist

B adrenergic B1AR Arg389Gly

Arg: tadrenergic signal
Receptors

B blockers
B1AR Gly49Ser Gly: enhanced down regulation B blocker

B2AR Gly16Arg GIn27Gly Receptor down regulation B blockers

a adrenergic

receptor a2C receptor a2C deletion Deletion: |uptake of norepinephrine B blockers
signaling




Why is clinical application of pharmacogenetics
Important?

% pts with < therapeutic effect
Angiotensin 2 Antagonists 10-25%

ACE inhibitors 10-25%
Beta-blockers 15-25%
Beta-2 adrenergic agonists




Renin—angiotensin—aldosterone system and polymorphisms

Angiotensinogen

AGT Thr235 l ¢— Renin

RENIle351
Angiotensin |

Angiotensin i
ACE inhibitors l \/AHBS

Angiotensin Receptor
ATTRC1166 l

Ald

aldactone

CYP1182C-344




Stage C Therapy
(Reduced LVEF with Symptoms)

Angiotensin Enzyme Converting
Inhibitors (ACEIs)

I lla 11b (Il

or prior symptoms of HF and reduced LVEF,
unless contraindicated.

AII ACEIs are recommended for all patients with current

I ”Iaib & Routine combined use of an ACEI, ARB, and aldosterone

antagonist is not recommended for patients with
current or prior symptoms of HF and reduced LVEF.

™
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Captopril after Thrombolysis Study (CATS)

Relationship between
angiotensin-converting enzyme
(ACE) genotype
(insertion/deletion [I/D]
polymorphism) and ACE
inhibition on end-systolic
volume index (ESVI) in patients
who received either captopril or
placebo after thrombolysis for a
first anterior myocardial
infarction. After 1 year,
patients with the DD ACE
genotype developed
significant ventricular
dilatation, which was
effectively blunted by
captopril (*P< 0.05).

B Placebo
0O Captopril

12 7

ESVI: mesan change in ml . m?

Pinto YM, et al J Am Coll Cardiol 1995; 25: 1622-6.



Pharmacogenetic Interactions Between [J-Blocker Therapy
and the Anglotensin-Converting Enzyme Deletion
Polymorphism in Patients With Congestive Heart Failure Circulation. 2001;103:1644-1648.)
Dienms M. McWNamara, MDY, Rechard Holobkow, PhD, Karen Jamosko, RN, MSM, Ay Palmes, M4,

Jue J. Wang, M%; Guy A. Macleowan, MDD Snmvas Murali, BT, Wamen D. Epsenblom, MD;
Barry London, MO, PhD; Arthe M Feldmes, M0, PhD
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Transplant-free survival by ACE genotype. Patients
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GRACE (Genetic Risk Assessment of Cardiac Event) study

479 patients with ischamic/nonischamic CMPLLVEF:0.25 = 0.08]

low dose ACEI therapy

Chvaral

high dose ACEI therapy
| pelB4

: e

% Evarid- Fims

Relative risk of death/transplantation
by ACE inhibitor dose use

B B 11 1 14 3 W 42 4 M B
Months of Follow-ap

McHamara O, et & J Am Coll Cardol 30044430713




GRACE (Genetic Risk Assessment of Cardiac Event) study

479 patlents with Ischemic/nonischemlic CMPILVEF:D.25 £ 0.08)

owverall
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Mo beta-blocker
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Relative risk of death/transplantation
by beta-blocker use

ACE Il — ACE D = ACE DD
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Mchamara DM, & al J A Coll Cardiol 2004 44 2019
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Does the Angiotensin-converting enzyme (ACE) gene
insertion/deletion polymorphism modify the response to ACE
inhibitor therapy? - A systematic review

Background: Pharmacogenetic testing to  individualze ACE inhibitor therapy remains
controversial. \We congucted a systematic review to assess the effect Mogmcation of the INserton
mP-ﬁhnmrphism of the ACE gene on any outcome in patients treated with ACE
inhibitors for cardiovascular and/or renal disease.

Methods: Our systematic review involved searching six electronic databases. then contacting the
investigators (and pharmaceutical industry representatives) responsible for the creation of these
databases. Two reviewers independently selected relevant randomized, placebo-controlled trials
and abstracted from each study details on characteristics and quality.

Results: Eleven studies met our inchusion criteria. Despite repeated efforts to contact authors,
only four of the eleven studies provided sufficient data to quantify the effect modification by
genotypes. We observed a trend towards better response to ACE inhibitors in Caucasian DD
carriers compared to Il carriers, in terms of blood pressure, proteinuria, glomerular filtration rate,
ACE activity and progression to end-stage renal failure. Pooling of the results was inappropriate,
due to heterogeneity in ethnicity, clinical domains and outcomes.

Conclusion: Lack of sufficient genetic data from the reviewed studies precluded drawing any
COmMINCIng Conciusions, betier reportng ol gensnc data are neaded Lo Conhirm our prehmmnary
observations concerning better response to ACE inhibitors among Caucasian DD carriers as
compared to Il carriers.

Madlaina Scharplatz, Milo A Puhan, Johann Steurer,Annalisa Perna and Lucas M BachmannCurrent Controlled Trials in Cardiovascular Medicine 2005, 6:16




Stage C Therapy
(Reduced LVEF with Symptoms)

Aldosterone Antagonists

SRR IDI Addition of an aldosterone antagonist is recommended in selected

B II patients with moderately severe to severe symptoms of
HF and reduced LVEF who can be carefully monitored for
preserved renal function and normal potassium concentration.
Creatinine should be less than or equal to 2.5 mg/dL in men or
less than or equal to 2.0 mg/dL in women and potassium should
be less than 5.0 mEg/L. Under circumstances where monitoring
for hyperkalemia or renal dysfunction is not anticipated to be
feasible, the risks may outweigh the benefits of aldosterone
antagonists.

| lla Ilb Il

Routine combined use of an ACEI, ARB, and aldosterone
C antagonist is not recommended for patients with current or
prior symptoms of HF and reduced LVEF.




Aldosterone Antagonist

Spironolactone
Placebo

Survival (%)
) o
o

EPHESUS

RR = 0.70, P<0.001

| | | | | | | | | | | p
6 9 12 15 18 21 24 27 30 33 36 lacebo

Eplerenone
|

Months
NYHA III-1V,LVEF < 35%

RR = 0.85 (95% CI, 0.75-
0.96) p=0.008

9 12 15 18 21 24 27 30 33 36
Months

post-AMI, LVEF< 40%




CYP11B2 Gene Polymorphism

Polymorphism in the promoter area i.e.

transcriptional regulatory region

The nucleotide in -344 position can be either

cytosine (C) or thymidine (T)

Three CYP11B2 genotypes:
-344CC,
-344CT,
-344TT
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Aldosterone Synthase Promoter
Fu]nl‘mrl‘rlllhrn Predicts Outcome in
African Americans With Heart Failure
Resules From the A-HeFT Traal

C allele associated with
>Aldosterone levels

0.62

GRACE [white subset) AHeFT

W-344 TT C-344 TC B -344 CC

Genotype frequencies for the aldosterone synthase (CYP11B2) 344 T/C polymorphism in the white heart failure
cohort in the GRACE trial and the African American heart failure cohort from GRAHF substudy.

The prevalence of the T allele is significantly higher (p < 0.001) in African Americans.

D Mc Namara et al.,J Am Coll Cardiol 2006;48:1277— 82)



Aldosterone Synthase Promoter
Polymorphism Predicts Outcome in

=
African Americans With Heart Failure 2 [ Piacabo
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Impact of therapy with isosorbide dinitrate
and hydralazine (I/H) on outcomes in HF

m

=
=
i

| Placobo W vH

% Event-Free Survival
&
=

B 7.4 7 7.3

[ *] '
L= ] (=]
A1 ]
b
i}
o
=
q\

=]

106 400

200 i)

Diays of Fallow up

Improvement in ol Score
o

Aldosterone Synthase polymorphisms
might alter response to drugs that

modify the aldosterone pathway Change in quality-of-life scores

D Mc Namara et al.,J Am Coll Cardiol 2006;48:1277— 82)



| lla b I

d b

I IIaIIb III

B

Stage C Therapy
(Reduced LVEF with Symptoms)

Angiotensin Receptor Blockers (ARBs)

ARBs approved for the treatment of HF are recommended
in patients with current or prior symptoms of HF and
reduced LVEF who are ACEI-Intolerant.

ARBs are reasonable to use as alternatives to ACEIs
as first-line therapy for patients with mild to
moderate HF and reduced LVEF, especially for
patients already taking ARBs for other indications.




Polymorphism in the human CYP2C9

Allele Triwial Effect of En:‘jym:
name nucleetide chasges  activity

CWPea*y CYPAC 0y 100 ' [ & [ & | & ] & | & ] ¥ | & |

PR ! . o T x T » 1T a T 3 T
CYPaca=2? frgnaag Cys 12% - Gt

e et I i} I'd':'iFf_'ILu'J {5% i | & | & | & | &

&1 bstrabe dependant

substrate drugs:
Phenytoin, S—warfarin, tolbutamide, glipizide, glibenclamide,
torsermide, losartan, irbesartan,non—steroidal anti—inflammatory drugs

Frodrug losartan ot f ot EXP31/74

activation

Irbesartan naciivalion Metabolite




Etfect of the CYP2C9*3 allele on pharmacogenetics of
| osartan in healthy Japanese subjects
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SILVHIA (Swedish irbesartan LV hypertrophy
investigation vs atenolol) trial

L L L D . DL D O L

—p l.'}-.-iil:':l':'r—l

Ak N

CYP2C9*1/*1 CYP2Cg"1/*2 CYP2C89*1/*1 CYP2Cg"1/*2

Hallberg P, et al. J Hypertens 2002;20:2089.




Deleterious Effects of Norepinephrine
iIn CV Disease

Injury to the heart (eg, MI;, HTN, DM)

v

T Levels of norepinephrine

e

Negative cardiac effects Negative vascular effects Negative renal effects

/l\ : / \

Olq Olq

By | | o4
Cardlac injury v l
Hypertrophy Vasoconstriction<— " :r.g [~ Sodium retention

Arrhythmias l /

Disease progression

Activation




Representation of a synaptic gap with
the main components of the cardiac

adrenergic signaling. Release of
Norepinephrine norepinephrine is regulated by
presynaptic a2c-adrenergic
receptor (AR). After being released,
norepinephrine binds to B-AR, that
are G-protein-coupled
transmembrane receptors. On
binding to ligands, the stimulatory
G-protein (Gs) activates
adenylate cyclase and the
inhibitory G-protein (Gi)

, \ 2 reduces its activity.
s (/ ?'_E

cAMP

I \ . The
_ _ stimulation and function of these
B> ’ o receptors modulate effector molecules
CMvo-:vw Myocyte responsible for regulating
ontraction  Hypertrophy cardiomyocyte contraction and
hypertrophy.

*70-85% of AR




Stage C Therapy
(Reduced LVEF with Symptoms)

Beta-Blockers

I lla 1lb 11l Beta-blockers (using 1 of the 3 proven to reduce mortality,
i.e., bisoprolol, carvedilol, and sustained release
metoprolol succinate) are recommended for all stable
patients with current or prior symptoms of HF
and reduced LVEF, unless contraindicated.




Crirorlic rlasirt
rFailure

/ B blockers\

responder  non-responder

CAUSE

Plasma Concentration > Polymorphisms
of B blocker Drug Metabolizing Enzyme

Function of Target —_— Polymorphisms
Molecules of 3 blocker AR and Target Molecules




Drugs metabolized by cytochrome PA50 206 (CYP2D6)

Analgesica

Anti-ADHD drugs

Antiarrhythmics

Antidementia drugs

Incyclic antidepressants

Antidiabetic

Antiestrogen

Antihypertensives Alprenolol
Antiemetics Bufuralol
Antihistamines Bunitrolol
Antipsychotics Bupranolol
Appetite suppressants _ Ccamvedilol

Beta-adrenergic blockers \‘ Metoprolol

Calcium antagonists Propranolol
MAC—inhibitors Timolol

Hecreational drugs
Vasodilators

LZangear LM, et al. Nauvnyn—-3chmiedebeargs Arch Fharmaceol 20048648524,
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MEtOpFOlOl Clearance in pharmacokinetic parameter consequences for the PM
Healthy Subjects relatve w EM

broavatlabaliy

1. CYP2D6*1 and *2 "‘;f’f“'“"' FApREE
alleles code for normal ALC
enzyme activity (EM) half life

. 20 variant a||e|e5, metabolic clearance
including CYP2D6*4
and *5, code for null Journal of Clinical Pharmacology, 2004;44:447-456
enzyme activity (NM)

. CYP2D6*9, *10 (which
includes *10A, *10B,
and *10C), *17, *36,
and*41 variant alleles
code for decreased
enzyme activity (PM)

. Gene duplication
resulting in extra copies
classified as ultra-
extensive metabolizers
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"‘L Sympathetic

--___.-"' neryve

A

|
Norepinephrine
i '-l

Receptor Effect Expected Effect
Polymorphism inVitro in Vivo

a,-Del322-326  Decreased  Increased
function norepinephrine
release at synapse

B,Arg3ag Increased Increased response
function at cardiomyocy te

o, cAdrenergic receptor
{activation inhibits norepinephrine releasal

B,-Adrenergic receptor

{activation stimulates contractility)

Cardiomyocyte




B, adrenergic receptor

Codan Palymorphizm  Allele frequency Functian in vitro

By
389 Argl Gy 0.70/0_30 Arg = gain of function (TcAMP)
48 Ser/Gly 0.85/0.15 Mo data




Gly 389

Change in LVEF
(percentage points)
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Arglang
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Beta 1-adrenergic receptor
polymorphisms confer
differential function and
predisposition to heart
failure

....nemodynamic responses to
beta -receptor blockade were
greater in Arg389 mice, and
homozygosity for Arg389 was
associated with improvement in

ventricular function during carvedilol
treatment in heart failure patients.

eArg homozygous demonstrate
increased efficacy of b-AR
agonists by 3-4 fold

e increased myopathic potential

ialet Perez et al. Nature Medicine 9, 1300 - 1305 (2003)




MERIT-HF substudy

Metoprolol CR/XL 200 mg/d vs placebo

_ Arplily & GlyGly

Cumulative Evant fres Survisal

ArgArg

a 3l

Time to first evant (days)

Metoprolol CRIXL

Pliesbo
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20 200
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MERIT-HF Study Group. Eur J Heart Fail 2003;5:463




BEST Substudy

Whites
Heterozygotes 42%

. = o,
" Wy T, Arg, buc (247138} Gly homozygotes 9%

- Arg homozygotes 49%

Surstval Probabidiy
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Death
Death + hospitalizations
Combined

Placebo group (n = 525)
Bucindolol group (n = 515)
Total

BEST Substudy

Bucindolol vs Placebo
Arg389 Homc zygous Gly389 Carriers
HR 95% C . P HR 95% CI
0.62 0.40-0.S> .02 0.62-1.30
0.64 0.46-0.&3 .006 0.64-1.15
0.66 0.50-0.&3 .004 0.67-1.11

Arg Arg/Gly (c])Y; (c])Y
Homozygous Heterozygous Homozygous Carriers

236 237 52 289
257 216 42 258
493 453 94 547




Impact of Bl-Adrenergic Receptor Polymorphisms on Susceptibility
to Heart Failure, Arrhythmogenesis, Prognosis, and Kesponse to
Beta-Blocker Therapy

—

HylGly

Arg carriers +
high-dose BB

&
5

Arg carricrs +

low-dose BB
Log-rank = 0.0003 0T NON-USErs
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HF-related survival according to the 1-Arg389Gly polymorphism and use and dosage of beta
blockers (BB)

Am J Cardiol 2008;102:726 —732




A novel polymorphism in the gene coding for the
beta,-adrenergic receptor associated with survival in
patients with heart failure

B1AR Ser49Gly and Risk of death or
cardiac transplantation

E [ wild type gene (n=123)
2 a0
_.;: n P = 0004
.-:
s 20 -
L
o
= »
2L | | Se|r49GIy vaimant (n:|61)
0 1 2 3 1 0

Follow-1 p (yea rale

Bo" rjesson M et al. European Heart Journal (2000) 21, 1853—1858



B ;AR Ser49Gly and Risk of death or cardiac transplantation for
patients with HF according to the use of beta-blockers
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A Ser49 homozygotes without b-blockers (n=63)
A Gly49 variant without b-blockers (n=28)
¥  Ser49 homozygotes With b-blockers (n=59)
* Gly49 variant with b-blockers (n=33)
AT
p=0.12
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5 -blocker is more effective
L__ in Patients with Gly allele
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Follow-up (years)
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Bo" rjesson M et al. European Heart Journal (2000) 21, 1853—1858




B, adrenergic receptor

e G, 101,

COOH

Polymarphism

Allele frequency Functicn in vitro

ArgiGhy
GiIn/Glu
Thr/lbe

0,40/0.60 Gly = enhanced downregulation
0.55/0. 45 Glu = resistance to downregulation
0.95/0.05 lle = loss of function




The lle164 (;-Adrenergic Receptor Polymorphism Adversely Affects the Qutcome
of Congestive Heart Failure

justed RR = 4.61, p < Q.00

300 400 00 600

Days from anfry nto study

Allele frequency <1%

Stephen B. Liggett et al. J. Clin. Invest.1998. 102:1534-1539.




B ,AR GIn27/Glu adrenergic receptor
polymorphism

Ratio of Responders

GIn/GIn 26%

GIn@GIu/GIu 62%

Responder ; Improved LVEF by 10%
Improved FS by 5%

GIn27Glu is a potential determinant for
the response to carvedilol in heart failure

Kaye, DM, et al Pharmacogenetics (2003) 13 ; 379-382

Decreased down regulation




[3,-Adrenergic Receptor Genotype
and Survival Among Patients
Receiving p-Blocker Therapy

After an Acute Coronary Syndrome

GIn/GIn

______

Cidmibiabres Incclancs, %

0 E 12 18 24 3 38
Kt

214 e 1eE 184 181 120
i 2 257 251 242 A0 M2 1

T 7 TG TE TG 55 44

Mortality of Patients Receiving Beta-Blocker Therapy by Mortality of Patients Receiving Beta-Blocker Therapy by

ADRB279 C to G= Genotype ( GIn27Glu) ADRB246 G to A= Genotype (Gly16Arg)

David E. Lanfearet al JAMA. 2005;294:1526-1533



B2-Adrenergic Receptor Genotype
and Survival Among Patients
Receiving p-Blocker Therapy

After an Acute Coronary Syndrome

Mortality of
Patients
Receiving
Beta-Blocker
Therapy

by ADRB2
Composite
Genotype

Arg/Arg-Gln/Gln

Cumulative Incidence, %

No. at Risk

C 93 86 81 77 74 73 48
B 386 3768 368 355 352 312 200
A Iis 74 73 73 73 03

David E. Lanfearet al JAMA. 2005;294:1526-1533




Role of [i1- and i2-adrenoceptor polymorphisms
in heart failure: a case-control study

2-AF foogon 18
g 1tshy
A

Gl

16 by
1 eraly

Alleie freqmiemy

Odds ratio (ORs) for heart failure adjusted for age and sex and 95% confidence
intervals (95% CI) according to bl- and b2-adrenoceptor genotypes

Covolo L et al.European Heart Journal (2004) 25, 1534-1541




Heart failure and Polymorphism of « 2c AR

Decreased Function in vitro

Sympathetic — ’ : : J Q ¢ AR Del322-325

Allele frequency

e

B , Arg389Gly
Increased o i ) ) )
Function in vitro Synergistically to increase the risk of heart failure in

black. N Engl J Med (2002) 347, 1135-42




Downregulation of B-AR signaling

GRK2

— predominant function in the acute regulation of B-AR signaling
— No nonsynonymous polymorphism

« GRK5

— more important for chronic regulation of B-AR signaling

— 4 nonsynonymous polymorphism at cDNA nucleic acid position 122
(A/T), 840 (G/A), 1274 (C/T) and 1624 (C/G)

— amino acid change at residues 41 glutamine
to leucine (GRK5-Glu41Leu variant)

- Allele frequency >2% (African American

GRK5-Leu41 41%) S ek e Down-regulation




A GERS polymorphism that inhibits [i-adrenergic
receptor signaling is protective in heart failure
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“Enhanced 3-AR desensitization of excessive catecholamine signaling by GRK5-Leu41
provides a ‘genetic B-blockade’ that improves survival in African Americans with heart

failure, suggesting a reason for conflicting results of B-blocker clinical trials in this
population”



Lack of Association Between Adrenergic
Receptor Genotypes and Survival in Heart

Failure Patients Treated With Carvedilol or Metoprolol
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J Am Coll Cardiol 2008;52:644-51



Results of Genetic Studies in beta-blocker—Treated
Heart Failure Patients With Survival End Points
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I ITalIbIII

Stage C Therapy
(Reduced LVEF with Symptoms)

Digitalis
Digitalis can be beneficial in patients with current

or prior symptoms of HF and reduced LVEF to
decrease hospitalizations for HF.




Polymorphism in drug transport

P—glycoprotein

« a member of ATP-binding cassette superfamily

« drug transporter across the cell membrane
responstble tor the resistance to anticancer drug

- renal drug transporter

— efflux pump from CNS for selected drugs

— barrier o drug absorplion in the intestinal wall

 gnooded by MDBE-1 gene




Functional Consequences of Genetic Polymorphisms in the

Human P-Glycoprotein Transporter Gene ABCEI (or MDRI)

43S C—T
I11451

Digondn

e

h at
i 5 e r o & =l P |

g :’??3 S o S ey o g B
_-Z.‘E'El,-:_r"-. T O O e _L._-.-;:_- H
o o x o
L* [ OO T -y BT ey
el = fantgie SPUSNT 2

Digawin € (wg/liter)

e n e ey Ly
T
'I. o | 1
g, S
. ...:."..::.3'.-.
, _:.__" o
oy |
|
& 55'3
% ”%ﬁ-‘-‘
i
i
B

0.0 T T
CC 11
(=T (M=T]




Meta-analysis of the influence of MDR1 C3435T
polymorphism on digoxin pharmacokinetics and MDR]
gene expression
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Conclusions ..... meta-analysis of available studies indicates that the synonymous MDR1 C3435T
SNP does not affect the pharmacokinetics of digoxin and the expression of MDR1 mRNA.

Br J Clin Pharmacol 60 :2 159-171 159, 2005



The Management of Heart Failure
The Past, the Present, and the Future

Eugene Braunwald, MD

The genetic determinants of the responses to drugs have

important implications for the clinical course and manage-
ment of HF

We are
now on the threshold of many additional advances in phar-
macogenetics, advances that during the next decade or two
will enhance both risk stratification of patients with or likely
to develop HF and selection of the most appropriate therapy.

Circ Heart Fail 2008;1;58-62




AmpliChip® CYP450 Test
The first FDA cleared microarray




Fitting the drug
to the patient

Susan Mayor, BMJ 2007;334;452-453






