Heart Failurre Review

Heart Failure

m Einal common pathway fer many,
cardievascular diseases whose natural history:
results in symptomatic or asymptomatic left
ventricular dysfunction

m Cardinallmanifestations of heart failure include
dyspnea, fatigue andlfiuidi retention

m Risk off deathiis 5-10% annually: in patients
with mild symptoms and increases to as; high
as) 30-40% annually  in patients with advanced
disease

Why: IS It so Important?

US Annual HF Annual Annual
Incidence Prevalence Morbidity Mortality

12-15 million visits
6.5 million hospital days

HF management cost $ 27.9 billion in 2005

*AHA. Heart and Stroke Statistics — 2005 Update.




Causes of HF:
Anything that affects the pumping efficiency.

Systolic HF — Most common HF (70%), due to contractile
failure of myocardium or inability to empty ventricles,
EF<40%.

- CAD and Ischemic Cardiomyopathy
- Hypertension

- Diabetes

- Thyroid Disorders

Diastolic HF — Inability to fill or to relax, contractility can be
normal or increased. (Think Frank-Starling)
- CAD - Systemic Hypertension
- Valve Disease - Constrictive Pericarditis
- Hypertrophic Cardiomyopathy.

NYHA Classification of heart
failure

m Class I Noilimitation of physicall activity.

m Class [l Slight [imitation of physical
activity/

m Class lli: Marked limitation: of physical
activity/

m Class IV: Unable to carry out physical
activity without discomfort

New: classification of heart
failure

m Stage A: Asymptomatic with norheart
damage but have risk factors for heart
failure

m Stage B: Asymptomatic but have signs; of
structural heart damage

m Stage C: Have symptoms, and heart
damage

m Stage D: Endstage disease

ACC/AHA guidelines, 2001




Factors aggravating heart failure

Myocardial ischemia or infarct

Dietary sodilm excess

Excess fluid intake

Medication noncompliance

Arrhythmias

Intercurrent illness (g infection)

Conditions associated with increased metabolic demand
(eg| pregnancy, thyrotoxicesis, excessive physical
activity)

Administration of drug with negative Inotropic properties
or fluid retaining properties: (e. NSAIDs, corticosteroids)

Alcehol

Goals of treatment

m [0 improve symptoms and guality: of lifie

m To decrease likelihood! of disease
progression

m To reduce the risk of death)and need for
hospitalisation

Approach to the Patient with: Heart Failure

Assessment of LV function
(echocardiogram, radionuclide
ventriculogram)
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Compensatory changes in heart
failure

m Activation ofi SNS

m Activation ofi RAS

m Increased heart rate

m Release of ADH

m Release of atrial natriuretic peptide

m Chamber enlargement

m yocardial hypertrophy,

Relation between plasma noradrenaline and
mortality in patients with heart failure
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Carvedilol in Heart Failure

US Multicenter Program

ANZ Multicentre Heart Failure Trial




Effect of carvedilol on progression
of congestive heart failure

COPERNICUS: Effect on
Mortality

Carvedilol (n=1156) Placebo (n=1133)

COPERNICUS: Mortality reduction in
special patient groups with carvedilol




Carvedilol vs. Metoprolol

Metoprolol Carvedilol

Dosage guidelines for Carvedilol in heart
failure

Management of Complications




Management of Complications (contd.)

A pause to think and digest ...

Body’s Compensatory Response

Baroreceptors

RAASystem Sympathetic nervous system

l Renin l l Nor-epi l
epi
Water, sodium | | Vasoconstriction

retention (after load) HR, contractility

(pre load)
v

CO and BP




ACE Inhibiters: physiclegic benefits

Arteriovenous; Vasodilatation

= ¥ pulmonary arterial diastolic pressure
m | pulmonary capillary wedge pressure
m | left ventricular end-diastolic pressure
m | systemic vascular resistance

m | systemic blood pressure

= | maximal oxygen uptake (MVO)

ACE Inhibitors: physiclogic benefits

m 1 LV function andl cardiac output
s | renall, coronany, cerebral blood flow.

m Noichange in heart rate or myocardial
contractility,

= No neurechormonal activation
u resultant diuresis and natriuresis

ACE Inhibitors: clinical benefits

m INcreases exercise capacity,

m improves; functional class

m attenuation of LV remodeling pest Ml

m decrease in the progression ofi chronic HE
m decreased hospitalization

= enhanced quality of life

B improved survival




Asymptomatic Patients

Enalapril

EF<350%6
J HF progression, ¥ hospitalization

Captopril

Post M, EF <409%6
J overall mortality, ¥ re-infarction
J hoespitalization, ¥ HE progression

Symptematic Patients

Hydralazine + Isesoerbide dinitrate

J mortality, improved functional class
as compared with use of digoxin and diuretics

proved less effective than enalapril

Guidelines tor ACE Inhibitor Therapy:

m Contraindications
— Renal artery stenosis
— Renal insufficiency: (relative)
— Hyperkalemia
— Arteriall hypoetension
— Cough
— Angieedema
m Alternatives
— Hydralazine + ISDN, AT-11 inhibitor




Guidelines ta ACE Inhibitor Therapy:

All patients with symptomatic heart failure and
those in functional class I with significantly.
reduced left ventricular function should be
treated with an ACE inhibitor, unless
contraindicated or not tolerated

m ACE inhibitors should be continued indefinitely.

m it is important to titrate to the dosage regimen
used in the clinical trials ... in the absence of
symptoms or adverse effects on end-organ
perfusion
In very severe heart failure, hydralazine and
nitrates added to ACE inhibitor therapy can:
further improve cardiac output

Diuretics

m Indicated inj patients with symptoms ofi heart
failure who have evidence of fluid retention

m Enhance response to other drugs in heart
failure such as beta-blockers and ACE
Inhibitors

m Tiherapy: initiated! with low’ deses followed by
increments; in dosage until urine eutput
Increases and weight decreases by 0.5-1kg
daily;

Digexin
Enhances LV function, nermalizes barereceptor-
mediated reflexesiand increases cardiac output at
rest and during exercise
Recommended to improve clinical status of patients
withrheart failure due tor LV dysfunction and should
be used in conjunction with diuretics, ACE inhibitors
andl beta-blockers
Also recommended in patients with' heart failure who
have atrial fibrillation
Digoxini initiated and maintained at a dose of 0.25 mg
daily;
Adverse effects include cardiac anrhythmias, Gl

symptoms and neurological complaints (eg. visual
disturbances, confusion)




Summary: ofi drug treatment for
CHE

Asymptomatic LV dysfunction  Mild toimoederate CHE  Mod to severe CHE

ACE Inhibitor Digoxin: Digoxin
Beta blocker Diuretics Diuretics
ACE Inhibitor ACE inhibitor
Beta blocker Beta blocker
Spironolactone

HE Clinicall Evaluation

Objectives:

1. Reveal the root cause of the HF:

— Ischemic Heart Disease
Hypertension
Infections (e.g., viral myocarditis, Chagas’ disease)
Toxins (e.g., alcohol or cytotoxic drugs)
Valvular Disease
Prolonged Arrhythmias
Idiopathic Cardiomyopathy

. Assess cardiac dysfunction

3. Assess functionall capacity,




Multi-dimensionall Appreach

Optimal Medical Regimen

Intervention Patient care

Assess HF severity

History assessment:

Previous MI, Cardiomyopathy
Atrial Fibrillation, other rhythm disturbances
EF — LV function

Minnesota Living With Heart failure Questionnaire
QRS duration

Six-minute walk test

Brain Natriuretic Peptide (BNP) blood test
Peak VO,

ECHO

ECHO — important diagnostic tool

u 2-DIECHO) - to assess:
= LV size
= Ejection Fraction
= Valvular status (regurgitation, stenosis)

B Stress ECHO) - to assess:

= the occurrence of new wall motion
abnormalities with exercise




Challenge for Drug Therapy.

Drug therapy: is considered| the gold standard! for
treatment of HFE

HE patients  are prescribed an average of six
medications

Only 10% patients are fully: compliant

1/3 of patients never refill their prescriptions

Stand by for a
really important
message ...

Cardiac Resynchronization
Therapy.

Indicated for the treatment of CHF:
Optimal Drug Therapy
IVCD >120ms (implies v. dyssynchrony]
LVEF < 35%
NYHA Class 111 or IV (not all 1Vs qualify)

Studies have indicated improvement in
quality of life, functional capacity, and
reversal of ventricular remodeling.




“Remodeling’”

m \Ventricular remodeling = wersening HE

Reverse ventricular remodeling suggests:
— | overall size ofi the heart — primarily: LV
conduction delays; are improved
U Mitral valve regurgitation
Improved LV contraction; dynamics
therefere 1 €O and | HE symptoms

Does CRT really work?

Yes — look at what happened ... CRT on for three months, then off for 4 weeks!

‘Bassline 1wk 1mo  3ms oftmmed off-iwk off-éwk

New: Directions in HE therapy:

m \Work is now! in identifying| “responder™ to
resynchronization therapy - CRT
— (1/3 don’t respond)

m |[dentification: off mechanical dyssynchrony.
— (Wide QRS inadeguate)

m Echo enhancement ofi tissue doppler flow,




Need Eor Better Selection| Criteria

®m QRS duration: has been an inclusion criteria in all major trials
— mechanical dyssynchrony may be absent in approx 30% of pts
with HF & BBB
— present in 40-50% of pts with a normal QRS.13

m Since LV contractility is not dependent on QRS width,
pt selection with something like Tissue Velocity Imaging (TVI)
measuring contractility of myocardial fibers in a longitudinal plane
would be a better measure of dyssynchrony than a wide QRS*

m Identify lagging segments for optimal LV placement !

Lead Placement

m 233 patients with NYHA Class I11-1V and EF <35%
— Group 1: LV lead in anterior or anterolateral branches (66 pts.)
— Group 2: LV lead in lateral or posterolateral branches (167 pts.)

m LVEF by echo did NOT improve significantly in Group 1
— Pre-LVEF = 18% vs. Post-LVEF = 20%

m LVEF by echo DID improve significantly in Group 2
— Pre-LVEF = 19% vs. Post-LVEF = 27%

m Conclusion:

— Placement of CS lead in lateral and posterolateral
branches is associated with significant improvement in LV
function as a measure of post-implant LVEF.

\/enogram

Postero-Lateral/
Lateral veins

Balloon

Middle /&

Cardiac
Vein

Biotronik, Inc. Education
Department




Good Anatomical Distance

m LV lead in lateral or
postero-lateral position

= RV lead in apex or at
septum

= Good distance between
the leads tips

Biotronik, Inc. Education
Department

LV Systems - Implantation
Suceess

Insync Overall Miracle Miracle ICD
(N=117) (N=597) (N=460)

Inc. Education

nt

As a Reward for the Effort:
Successiul Bi-ventricular Therapy.

42 year old patient with DCM before and during CRT
Biotronik, Inc. Education
Department 51




When LV placement fails ... then

what ?
go for epicardial lead
placement (via
laparoscopy)

m ... call the
surgeon: ...

Heart Failure Concepts

m| CRI represents aniimpoertant new: therapy. for
patients with' Class II/IV heart failure, low:
ejection fraction andl a wide QRS

u| CRY has the potential te improve symptoms and
functional status; reduce ventricular remoedeling
and improve survivall

m| CR witha defibrillater (CRI-D)) provides added
protection  against sudden death: infheart failure:

CASE STUDIES




Case |

m 74 year old male, 2 previous
hoespitalizations for CHF over a 4 month
peried, known! ischemic CM, EF'20-25%.

m EKG: LBBB.

m \eds: B. Blockers, ACEI, Diuretics,
Digexin, spironelactene.

Case 1 (contd.)

m [reatment: BiV'lcdl placed: in 2007.

m Have followed for 3 years, no
hospitalizations for CHE.

m Benefits tol Pt: able to work in yard daily,
builds Bbg's.

m Has gone from Class IV to Class |1, no
change in EE, MR Improved.

Case Il

m 65 year old female, multiple
hospitalizations for CHF over 1 year
period; EE 20%, 3#+MR:

m Biv lcd placed in 2009.

m Benefits: EE inc. to 30%, MR 1-2+, no
hospitalizations for CHE, fully functional.




