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Worsening Chronic Heart Failure:
The Major Reason for Heart Failure
Hospitalizations

B Worsening chronic
heart failure (75%)

® De novo heart
failure (23%)

Advanced/ end-stage
heart failure (2%)

Fonarow GC. Rev Cardiovasc Med. 2003; 4 (Suppl. 7): 21
Cleland JG et al. Eur Heart J. 2003; 24: 442
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Increaseo Congestion — HF progression

—

Increased Congestion Increased Mortality
75 % of HF Hospitalizations " Congestion

—

HF Hospitalization 1 year mortality — 33 %

Predict Congestion Early
— Reduce hospitalizations
— Reduce mortality

Hemodynamic (high LVDP) congestion frequently
develops several days or weeks before the onset of
clinical symptoms and signs
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Congestion significantly increases mortality’
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Recovery

Staying out of hospital preserves cardiac function
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With each admission of acute Heart Failure syndromes, there
is a short-term improvement; however, the patient leaves the
hospital with a further decrease in cardiac function.
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Worsening
Heart Pulmonary Decreasec_l
_ Congestion Intrathoracic
Failure Electrical

Impedance
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Impedance

Pulmonary Congestion

As fluid accumulates in the lungs, intrathoracic
impedance decreases
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Impedance

Normal Lungs

As the lungs clear, intrathoracic
impedance increases
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Clinical Results

Hospitalisation for decompensation 0 :Ia-_.m

_mex
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Onset of symptoms -3d: |~

OptiVol Alert

Lung congestion increases,
intrathoracic impedance
decreases

Optid ®

Hospitalisations for decompensated HF

nsdnean followap 380 days

Whout Optis

Eher test

77 % sensitivity
75% alerts related to clinical events

1 Yuetal Circulation 2005; 112:841-848

2 Maines et al. Heart Rhythm Society. 2006 Scientific Sessions; May 19, 2006; Boston, MA. Abstract AB48-4
3 Vollmann et al. Eur Heart | 2007; epub
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Journal of Cardiac Failure Vol. m No. m 2009

Changes in Intrathoracic Impedance are Associated with
Subsequent Risk of Hospitalizations for Acute Decompensated
Heart Failure: Clinical Utility of Implanted Device Monitoring
without a Patient Alert

ROY S. SMALL, MD,' WILLIAM WICKEMEYER, MD,” ROBIN GERMANY, MD,* BOBBI HOPPE, MD," JOHN ANDRULLL DO,
PETER A. BRADY, MD,” MELODY LABEAU,” JODI KOEHLER, MS,” SHANTANU SARKAR, PhD,’
DOUGLAS A HETTRICK, PhD,” AND W. H. WILSON TANG, MD, FAHA®

Lancaster, Pennsylvania; Des Moines, lowa; Oklahoma City, Oklahoma; 5t Paul, Minnesota; Camden, New Jersev; Rochester, Minnesota;

Minneapolis, Minnesota; Cleveland, Ohio




«— 4 months —1

Evaluate Diagnostics Evaluate Clinical Events
in pre-follow-up period in post-follow-up period

» Retrospective multicenter study
« 326 patients tracked over 1 year,
pooled among seven clinics

8 Small R, et al. J Card Falil. In press.
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igher risk of HF hospitalizations. (OFISSER)

0 1-3 >3
INTRATHORACIC IMPEDANCE FLUID
INDEX THREHOLD CROSSINGS (yr™")

p=0.005 B

0.0
0 1-30 >30
DAYS WITH INTRATHORACIC IMPEDANCE
FLUID INDEX ABOVE THREHOLD (yr™")
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EiEh an OptiVol Fluid Index above thr T EMDiGeans
rerdat 8ighificantly higher risk of an HF event.
(PARTNERS HF)

Kaplan Meier Estimates of
Heart Failure Events

P-yalue = 0,003
Hazard Ratio = 2.31 (853% CI: 1.32, 4.05)
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Fluid Index Above Threshold
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Fluid Index Below Threshold
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Subjects with HF Adverse Event (%)
=2

1 2 3 4 5
Time from 6 Month Follow-up (Months)
Mo. at Risk

Above Threshold 67 A3 £ 53 A7

Below Threshold 576 . BE 3 810

N

% Whellan DJ, et al. Late-Breaking Clinical Trials. HFSA 2008.

Unadjusted Kaplan-Meier estimates
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Weights alone are good
enough
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e Don't discount weight changes

e Its not about which is better; OptiVol and
weights are both signs of worsening HF
and compliment each other.
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STABLE ACUTE WEIGHT GAIN

IMPEDANCE (ohms)

 Weight and Impedance are inversely correlated

« Acute weight gains of 3 Ibs are more w/in a week
were associated with a significant drop in

Impedance.
Andriulli et al., J card Fail, 2008;14:6S.



Predlctlng hospitalization due to worsening heart I
'f‘filil failure using daily weight measurement: analysis

of the Trans-European Network-Home-Care
Management System (TEN-HMS) study'

e The data for this study were collected as part of the
Trans-European Network-Home-Care Management
System (TEN-HMS) study.

 Primary Objective: Predict worsening HF
hospitalizations in the 14 days prior to the event
e 3 algorithms tested:
— 3lbs/day,
— 5lbs./3days,
— “MACD": moving average convergence/divergence

1. European Journal of Heart Failure (2009) 11, 420-427
2. JAm Coll. Cardiol... 2005;45:1654—-1664.
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Figure | Example of a patient’s weight measurement, symptom changes, and alerts produced by the moving average convergence divergence
(MACD) and rule-ofthumb (RaT) algorithms prior to a hospitaization due to worsening heart failure (H).

Only 20% of patients have weight gain in the period prior before a WHF
hospitalization or episode of worsening HF.

“Acute pulmonary edema can occur in the absence of weight gain”
“Lack of weight gain does not exclude the presence of worsening HF”

“It may be that weight alone is not sensitive or specific enough to
detect episodes of worsening HF
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17 Andriulli J, et al. J Card Fail. 2008;14:6S.



Acuracy of Fliud Index vs. Daily
Weight measurement
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—&— Fluid Index
—— Daily Weight

2 4 6 8 10 12 14 16
Unexplained Detections, Per Patient-Year
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A ’

— p < 0.001 —— p < 0.01—

p<0.0001
y=—7.117x
r*=0.596

NT-proBNP [% baseline]
Percent increase of BNP

before after

5 10 15
9+ 1 weeks 6+ 1 weeks

Percent increase of impedance

15. | {ithje L, et al. Eur J Heart Fail. 2007;9:716-722.. 16. Matsushita K, et al. Circ J. 2006;70:1462-1465.



oIt's NOT a contest

(e

eBNP is a useful clinical tool

eOptiVol is a useful clinical
tool

e\Weight is a useful clinical tool



