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Heart Failure in US:

Growing Epidemic

e Affects ~5.5 million patientst
o ~1 of every 100 people >65 yr
e 550,000 new cases each yr

e Mortality
o 33% at 1 yr?
e 50% at 5 yr3
e In-hospital 3.9%*
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Presentation Notes
HF in US: Growing Epidemic
Nearly 5 million Americans have HF, with over half a million new cases diagnosed each year.1 
Because of the aging population, it is projected that there will be 10 million patients with HF within the next 35 years.2 The prognosis for HF patients is poor. One fifth of patients die within 12 months and half die within 5 years of initial diagnosis.3 In-hospital mortality is 3.9%.4
HF is a primary or contributory cause of death in nearly 300,000 patients annually.5

1.	AHA, ASA. 2004 Heart and Stroke Statistics—2004 Update. Available at: 	http://www.americanheart.org/downloadable/heart/10729697669040HSStats2004Update.pdf
2.	Aghababian RV. Rev Cardiovasc Med. 2002;3(suppl 4):S3 
3.	Jong P et al. Arch Intern Med. 2002;162:1689
4.	The ADHERE® Registry 3rd Quarter 2003 Benchmark Report. Available at�	www.adhereregistry.com/national_BMR/index.html.
5.	 Hunt SA et al. Circulation. 2001;104:2996
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HF Readmission Rates
This graph shows the rate of hospital readmission of HF patients following initial diagnosis in the ED. Readmissions are due to a number of factors, ranging from the worsening of the underlying cause of the patient’s HF to noncompliance with treatment.1

Aghababian RV. Rev Cardiovasc Med. 2002;3(suppl 4):S3



Medication Noncompliance or
mistakes = 24% readmission
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Pathophysiology of

ADHF




Acute Decompensated Heart
Failure (ADHF)

HF, a complex clinical syndrome, can result
from any structural or functional cardiac
disorder that impairs ability of ventricle to
fill with or eject blood.

Cardinal symptoms are fatigue and
dyspnea, and clinical signs are fluid
retention and exercise intolerance

Hunt SA et al. Circulation. 2001:;104:2996
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Presentation Notes
Acute Decompensated Heart Failure (ADHF)
HF is a clinical consequence of any structural or functional cardiac abnormality that impacts the ability of the ventricles to fill with or eject blood to the circulatory system, leading to symptoms of fatigue, dyspnea, and fluid retention. The most common cause �of HF is underlying CAD.1

Hunt SA et al. Circulation. 2001;104:2996



Heart Failure with Normal EF

e Old term: Diastolic Heart Failure
e 20-50% of all heart failure patients

e Elderly, often female, usually obese/history of HTN
and diabetes

e Mortality high, hospitalization rates are equal

e Standard therapies not well studied in randomized
trials, BUT treatment with diuretics, agents to slow
heart rate, ACE-I/ARB, and spironolactone usually
recommended




Pathophysiology of ADHF | 2

Myocardial Injury ‘ > Fall in LV Performance

Activation of RAAS and SNS
(endothelin, AVP, cytokines)

A /

Peripheral Vasoconstriction

Sodium/Water Retention

Myocardial Toxicity ]
Change in Gene Expression

\/
Morbidity and HF Symptoms

Mortality
Shah M et al. Rev Cardiovasc Med. 2001;2(suppl 2):S2



Presenter
Presentation Notes
Pathophysiology of ADHF
This diagram illustrates the role of neurohormones in the pathophysiology of HF. The process begins with a myocardial injury, which can result from CAD, MI, long-standing hypertension, cardiomyopathy, valvular disease, and other causes. LV dysfunction results from the myocardial injury. The fall in LV performance triggers the activation of neurohormones such as those of the RAAS, SNS, and endothelin to try to compensate in the short term for the fall in cardiac output.
Activation of the SNS results in an increase in heart rate. This is the body’s attempt to maintain cardiac output. Activation of the RAAS also results in vasoconstriction (angiotensin) and an increase in blood volume and preload from retention of salt and water (aldosterone). Endothelin, another vasoconstrictor, is also activated.
Natriuretic peptides such as ANP and BNP are also released, promoting vasodilation and natriuresis, but these beneficial neurohormones are overwhelmed in acute decompensation.1

Shah M et al. Rev Cardiovasc Med. 2001;2(suppl 2):S2



Physiologic Actions of
Endogenous hBNP

Hemodynamic?!:?

(balanced vasodilation)
« Veins ¢

e Arteries
« Coronary arteries

> Neurohormonal2

{ aldosterone?
J endothelin?

. ( ) d norepinephrine®
Cardiac? PINep
e Lusitropic Renall s

e Antifibrotic T diuresis
e Antiremodeling T natriuresis

IMarcus LS et al. Circulation. 1996;94:3184; ?Zellner C et al. Am J Physiol. 1999;276(3 pt
2):H1049; 3Tamura N et al. Proc Natl Acad Sci U S A. 2000;97:4239; “Abraham WT et al.
J Card Fail. 1998;4:37; °Clemens LE et al. J Pharmacol Exp Ther. 1998;287:67


Presenter
Presentation Notes
Several studies with hBNP have demonstrated
Favorable effects on hemodynamic parameters via balanced vasodilatory action on veins and arteries (ie, coronary arteries)1,2
Inhibition of neurohormones, including aldosterone,4 endothelin,2 and norepinephrine4
Renal effects (ie, heightened diuresis and natriuresis)1,5
Cardiac effects3 (ie, lusitropic, antifibrotic, and antiremodeling)
The clinical status of the patient and attendant risk factors would determine which effects would predominate in the clinical setting

Marcus LS et al. Circulation. 1996;94:3184
Zellner C et al. Am J Physiol. 1999;276(3 pt 2):H1049
Tamura N et al. Proc Natl Acad Sci U S A. 2000;97:4239
Abraham WT et al. J Card Fail. 1998;4:37
Clemens LE et al. J Pharmacol Exp Ther. 1998;287:67
Hobbs RE et al. Am J Cardiol. 1996;78:896
Mills RM, Hobbs RE. Congest Heart Fail. 2002;9:270
Natrecor® (nesiritide) for injection prescribing information. Physicians’ Desk Reference®. 58th ed. Montvale, NJ: Thomson PDR; 2004:3100


Patient Assessment,
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ADHERE® Registry Demographics

All Enrolled Discharges (N = 105,388) October 2001-January 2004

Median Age (yr) 75.0
Gender (%)
Male 48
Female 52
Race/Ethnicity (%)
Asian <1
Black 20
Hispanic 3
White 72
Other 1
Primary Insurance (%)
Medicare 72
Medicaid 7
Commercial FFS/PPO 8
HMO 8
None/Self-Pay 3
VA/Champus 1
Other 2
In Experimental Trial 1

Data on file. Scios Inc.
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ADHERE® Registry Demographics
All Enrolled Discharges (N = 105,388) October 2001–January 2004
National demographics of ADHERE enrollees are summarized in this slide. The mean age was 75 years with 52% female patients, both demographics of which differed greatly from previous controlled HF studies. 72% of patients received Medicare benefits, which was consistent with the advanced mean age.1

  Data on file. Scios Inc.



Past Medical History

All Enrolled Discharges (N = 105,388) October 2001-January 2004

CAD (%)

MI (%)

Hypertension (%)
Hyperlipidemia/Dyslipidemia (%)
Cardiac Valvular Disease (%)
Stroke or TIA (%)

Atrial Fibrillation (%)
Ventricular Tachycardia (%)
Ventricular Fibrillation (%)
Pacemaker or ICD (%)

LVAD (%)

IABP (%)

Peripheral Vascular Disease (%)
Chronic Renal Insufficiency (%)
Chronic Dialysis (%)

Data on file. Scios Inc.

The Nation

57
31
72
35
23

17
31
9
1
20
<1
<1
18
30
5
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Past Medical History
All Enrolled Discharges (N = 105,388) October 2001–January 2004
A majority of ADHERE patients suffered from a previous medical history of CAD and hypertension. Many patients (31%) suffered from atrial fibrillation, and 20% had a pacemaker or ICD device.
A significant number of patients, 30%, suffered from renal insufficiency, which is consistent with a population of advanced age suffering from advanced HF.1

1. Data on file. Scios Inc.




Past Medical History

All Enrolled Discharges (N = 105,388) October 2001-January 2004

The Nation

Diabetes (%) 44
Insulin-Dependent Diabetes (%) 18
Liver Disease (%) 3
Thyroid Disease (%) 18
COPD or Asthma (%) 31
Active Malignancy (%) 5
Ever Smoked (%) 48
Current Smoker (%) 13

Data on file. Scios Inc.
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Past Medical History
All Enrolled Discharges (N = 105,388) October 2001–January 2004
Diabetes was also a significant comorbidity in the ADHERE population, affecting 44% of enrollees. 48% of participants also reported a history of smoking.1

1. Data on file. Scios Inc.



Treatments

e Oral medications
e |V medications

e Devices

e Heart replacement




Optimizing Therapies

e ACE - Inhibitors for stages B, C, D

e ARB for ACE - intolerant, probably similar
efficacy
e Beta Blockers for Stages B, C, D

Carvedilol
Long acting metoprolol



Optimizing Therapies

e Digoxin for symptomatic pts. low EF
Level <0.9 ng/ml

e Cardiac Resynchronization Therapy for bundle
branch block

e Aldosterone antagonist, stage C, D
(NYHA Il or IV)
Spironolactone
Eplerenone

e Consider hydralazine/nitrates (A-HeFT trial)
If no ACE or ARB



Use of Inotropes

e The use of intermittent Inotropes has fallen
out of favor.

e Continuous Inotropes should be started
only after oral medications have been
optimized and the patient has
demonstrated that he/she can not be
weaned without slipping back into CHF.

e |CDs should be implanted if the patient Is
going to be discharged on a continuous
Infusion.



Cardiac Resynchronization
Therapy

Cardiac resynchronization, in
association with an optimized W
AV delay, improves

hemodynamic performance by
forcing the left ventricle to

complete contraction and
begin relaxation earlier,
allowing an increase in
ventricular filling time.

Coordinate activation of the

ventricles and septum. ECG depicting cardiac
resynchronization



Heart Replacement Therapy

e Mechanical Circulatory Support
Ventricular Assist Devices
Total Artificial Heart

e Heart Transplant




First VAD implant Feb 1990

First Ventricular assist
devices were actually
iImplanted in the 1980’s

The first pneumatic LVAD
patient was implanted in
Feb 90 and is still alive.

LVAD patients discharged
with device Sept 1998.

Destination Therapy
approved in 2003.







Who are the patients? o2t




Pump Comparison

e First generation: o
Heart Mate XVE
PVAD/IVAD

e Volume displacement o
e HAVE a pulse

e HAVE a blood pressure ®
e Don’t do chest ¢
compressions o

e Find the hand pump

Second generation:
Heart Mate |l
Heart Ware

mpeller or Centrifugal

NO
NO
NO

_aminar Flow

pulse
plood pressure

nand pump



Second and Third Generation




Changes in the MCS strategy

e Destination Therapy

e Longer wait times on transplant list

e Smaller external components

e Longer lasting batteries

e More states allow VAD patients to drive
e Travel




Sept 11, 2001




MARPH to

e INOVA Fairfax Hospital

e \Washington Hospital
Center

e University of Maryland

e Johns Hopkins
University

e Medical College of
Virginia

MCSO

e Chicago
e State of Florida




Color Guides Coding

e Heart Mate ||

e Heartware

e Jarvik

e VentrAssist

e Thoratec PVAD
e Heart Mate XVE
e Levacor

Orange
Dark Blue
Lavender
Green
Light Blue
Yellow
Pink



Field Guides

(RERGE
HeartMate lI®

1. Canl do external GPRT
Cnly ¥ absoktely necessany

2. 1t not, s there 2 “hand pump® or axternal deviee to uce?
Mo,

3. If the deviee slows down (iow flow siate], what atarme will

go ottt
A g Bt s Bight Indicator and sheacy vl sl wil soond FAGs

W iesxs than 2.5 fm.
May not b2 abée t0 ool £uft pressure (axia fiow
4. How oan | cpsad up tha rie of the cevice? pump)
CheCk for RypGVDIEMYZ OF right hearn falure and reat Pump cornecied 0 electric line exiting patent's
5. De Insad i hepaninkzs the patisnd If It clows Sown? abdominal area and Is aitached to compuier which)
Lisaly o, but you well need i check Wit Impiaming cemter TLINE e pUrmg.
& Canthe patient be defbriliated while connected to the Nmﬁ?ﬂgm;ﬁn
o o hand pump 15 avallabie.
A 56t of batisries 3t approx 3 hours
7. It the patient van be defibrillxted, I there amything | have Any emergency mode of ransportation |s ok.
tn disoonnest befors defibrilisting * These pafients are permitied 2 My,
e Be sure o bring ALL of the patient's equipment

2. Dosc the patient have 2 pulce with this Sevice? wiih Tiem.

M3y e WESH puise OF ok of palpanle pulse.

2. What are scoeptable vital cign parameters?
MAP 70-00 mm Hg With 2 nanmow puise BrESSURE

14 Can thic pasient ba exiemaly paced?
¥es

i o o 1) P 1 ASTNC
e

TROUBLE SHOOTING: HeartMate 1I®

When the Pump Has Stopped
ek the Connections Detwesn e controder and the pump and the power sourme
Fir any loose conmeclion (5] io restart the pump.
I e pump coes not restart and Tve patient 15 connecied K0 batieries repiace the cument batieries with a rew, fully-charpged pair
{522 changing Caenes SECHON Mo NExT page)
™ i does mok nesian, change poniroiiens (see CRanging ConmleTs Seclion on ned sage)

Alarms: Emergency Procedures

Wedlow or Red Bathery Alarm: MWesd i Chanps Bameres. Rad Haart Flashing AlSm- This may ndicate a Low Fiow

Sem changing bameries s2ction on net cage. Hazard. Creck patent—he flow may be t0 k. If patent
hyporvoiemic, give volume. If patent s in fight heart falure—
ftrest per profocol. F the pump has stopped check conmectons,
balieniss and congoiiers 25 Instucsd In e S2Cton atove.




Future initiatives
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Presentation Notes
We polled EMS personnel about identfying these patients with stickers and tags. . . They all stated, the medical alert bracelets are the most uniform way you can “tag” your patient.  Thoratec has taken this to the next step and developed orange medical alert bracelets for our patients.


Emergencies on VADs

e Device related:
Power: Take extra batteries on transports
Controller: Bring back up controller
Pump: Each device has VAD parameter screens

e Patient related:
Arrhythmias: Shock as per ACLS
Volume: Give it
Bleeding: Gl and CVA
Clotting: Pump hemolysis, embolic CVA



< What do VAD centers do to
prepare patients for
emergencies in the community

e Teach patients and their support system
e Notify power companies

e Notify and teach 15t due EMS

e Email Field guides



Presenter
Presentation Notes
We tell our patients to visit their first due stations.  Just a short time ago, this all was okay when discharging patients.  Now we are sending our patients in the community – most without a palable pulse or blood pressure.  


Future

e Continue EMS training
e Involve Medical Directors

e Communicate with EMS providers:
Blackberry app
MCSO Web page
Conferences
On line resources (ex: Thoratec website)
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