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Economic Burden

25% will be Readmitted within 30 days
50% will be Readmitted within 6 months

90% will be Readmitted due to Congestion

Medicare has Levied Penalties for Hospitals

with Readmission rates above expected since
2015

Readmissions Predict Mortality AHJ 07
154:260-266



Signs and Symptoms

Don’t let your symptoms of heart failure WORSEN

Weight gain - |
Orthopnea i; \
Resting more than usual wﬁ:\:E’SI\JP
Shortness of breath

Edema CALL
Non-productive cough Call your cardiologist

for help!



Guideline Medical Therapy for

HFrEF

 ACE/ARB

* Beta Blockers- carvedilol and metoprolol
succinate

e Spironolactone
* |sordil combination with Hydralazine
* Digoxin

e |vabradine
* Entresto



Diuretic for HFrEF

Class |

No studies

Relieves Congestion
Activates RAS

Decreases MAP, Renal blood flow, and Stroke
Volume

DOSE Trial - 2.5X Oral Lasix Dose IV Twice Daily



ADHERE Registry Gathered Nationwide Data

Change in Weight During Hospitalization
January 2001 to April 2006 (n=96,094)

27% 48% of pts discharged with

30

a loss of less than 5 Ibs
25 26%

21% of pts discharged
20

with weight GAIN
15

10

Enrolled Discharges (%)

(-20 to -15) (-15 to -10) (-10to -5) f (-5 to 0) (5 to 10)

(<-20) (0to 5) (>10)

Change in Weight (lbs)

Are current treatment strategies producing desired patient outcomes?

6 European Heart Journal 2005 c hf S O | Ut iO n S



Loop Diuretics

® Furosemide- 50% bioabsorbed, delayed with food T1/2
2.7hrs

® Bumetanide-90% bioabsorbed, T1/2=1.3 hrs

® Torsemide- 90% bioabsorbed, T1/2=6hrs




SENTARA HEART

D iuretic resistance Table 1. Causes of Diuretic Resistance.

Inadequate dose of diuretic

Nonadherence

Not taking drug

* Diuretic resistance is High sodium intake
. . Pharmacokinetic factors
deflned dS the fallure Of Slow absorption of diuretic because of gut edema
dluretlcs to aChleve Impaired secretion of diuretic into the tubule lumen
. . Chronic kidney disease
decongestion despite the y

Aging

use of maximal Drugs

Nonsteroidal antiinflammatory drugs*

recommended doses. P

Hypoproteinemia

Hypotension

Nephrotic syndrome

Antinatriuretic drugs
Nonsteroidal antiinflammatory drugs*
Antihypertensive agents

Low renal blood flow

Nephron remodeling

Neurohormonal activation

Ellison DH, Felker GM. Diuretic Treatment in HF. N Engl J Med 8
2017, 377:1964-1975



Mechanisms of Loop Diuretic Resistance

Pathophysiclogy Mechanisms of loop diuretic resistance
{ CO
t CvP Reduced absorption of lcop diuretic

} Plasma albumin

Unable to bind to albumin

Bowman's
+ RBF and GFR N\ capsule Reduced filtration
t RAAS and SNS

Proximal Na reabsorption
Organic acids like blood urea nitrogen
competitively bind to OAT, reducing
diuretic availability in the tubule

Albuminuria Filtered albumin binds to furosemide,

reducing availability at cotransporter

Braking phenomenon

4 RAAS and SNS Distal Na reabsorption

ter Maaten, J. M. et al. Nat. Rev. Cardiol. 12, 184-192 (2013),

-



7.4. Renal Replacement Therapy—
Ultrafiltration

CLASS lIb
1. Ultrafiltration may be considered for patients with obvious

volume overload to alleviate congestive symptoms and fluid
weight (319). (Level of Evidence: B)

2. Ultrafiltration may be considered for patients with refractory
congestion not responding to medical therapy. (Level of
Evidence: C)




CENTRAL ILLUSTRATION: Ultrafiltration for Fluid Overload in Heart Failure

Decreased cardiac output due to chronic heart failure

Cardio-renal syndrome: _
Abnormal hemodynamics, neurohormonal activation, excessive tubular sodium reabsorption,
inflammation, oxidative stress and nephrotoxic medications

Decreased water clearance and increased sodium reabsorption

I

A Unpredictable elimination of sodium and water

A Development of diuretic resistance

Risk of hypokalemia (low potassium levels)
A and hypomagnesemia (low magnesium levels)

Insufficient symptom relief:
A Persistent congestion, failure to lower sodium levels

A Worsening heart failure, increased mortality
after discharge, increase in re-hospitalization rates

° Predictable removal of sodium and fluids
° Restoration of diuretic responsiveness

° No change in electrolytes,
particularly potassium and magnesium

° More effective decongestion and fewer
heart failure events compared to loop diuretics

o Improved glomerular filtration rate
G Efficacy, and improved outcomes

Costanzo, M.R. et al. J Am Coll Cardiol. 2017;69(19):2428-45.
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Aquapheresis Training

The hemofilter
contains a bundle of
hollow fibers. The
pores in the walls of
these fibers allow
smaller molecules
such as water and
electrolytes to pass
through, but too small
to pass blood cells or
larger proteins such as
albumin.

The fluid that passes
through the fiber
walls, called
ultrafiltrate, fills the
space between fibers
and exits through a
port near the top of
the filter case.

Blood returns to patient

' Hemofilter ‘

A

v
Rotary pump 4 ﬂ Rotary pump
(blood) 4 (ultrafiltrate)

1 Ultrafiltrate
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| 3
) ,
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I I = Ultrafiltrate
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Blood return Blood entry | =
to patient from patient

©2017 CHF Solutions, Inc. Chf SOl UtiOnS

Aquadex Capabilities

* Blood Flow: 40 ml/min
 UF Rate: 50-500 ml/hr
*  Pressure Alarms

*  Treatment time

e  Total fluid removal

The Matters of Co$t

One Filter $980
Rental $ 1000 per month

Purchase $31,000

13






Continuous Ultrafiltration fOr
Congestive HeaRtFallurk

* Milan, Italy

® N=56 with Class Ill or IV, EF<40, Weight Gain >4kg
® LD(29) vs UF(27)- 19+10 Hrs

®* Endpoint was Rehospitalization for HF at 1 year

® Diuretics were continued in both groups

® 37% of Patients Dead at one Year
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Fig. 2. Freedom from rehospitalization for congestive heart failure
at 1 year in patients treated with ultrafiltration or standard therapy.
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Fig. 3. Freedom from the combined end point of rehospitalization
for congestive heart failure and death at 1 year in patients treated
with ultrafiltration or standard therapy.



Aau‘t Heart Transp‘ants

% of Patients Bridged with Mechanical Circulatory Support*
(Transplants: January 2005 — December 2015)
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s
Adult Heart Transplants

Kaplan-Meier Survival by Era
(Transplants: January 1982 — June 2015)

100
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25 1 All pair-wise comparisons were significant at p < 0.05.
Median survival (years):
1982-1991=8.6; 1992-2001=10.5; 2002-2008=12.2; 2009-6/2015=NA
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HeartMate II™ LVAD system overview

)

HeartMate II LVAD _ s —— Light, long-lastingbatteries
* Surgicallyimplanted, y + Rechargeable1-1b batteries deliver up

continuous-flow rotary system \ to 12 hours of uninterrupted support

, on a single charge.

* Indicated for patients in NYHA

Class ITIB and IV and clinically

proven for both short and long-

term support. /‘

e Durable, percutaneous
7 S driveline

* Sends power and operating signals
to the LVAD

Pocket controller

+ Enables alternative tunneling
techniques that may reduce the
risk of driveline infection

* Small and light enough to fit
in a pocket

* Built-in backup battery,
onboard driveline diagnostics

and intuitive user interface Mobile Power Unit
ient 2
enhance patient safety -. + Lightweight, discreet and
| highly portable

ﬁ * Provides power while
patient is not active

SIM-HM3-0517-0020 | Item approved for U.S. use only. 87



Post Implant Survival: PRIMARY OVERALL
Primary Prospective Implants: June 23, 2006 to June 30, 2017
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Note: These results reflect unadjusted survival estimates. Observed differences may be due to patient
selection, device selection, clinical care and or other factors.

Shaded areas indicate 70% confidence limits

p (log-rank) = 0.0014

Event: Death (censored at transplant or recovery) I nter m@CS




HeartMate 3 LVAD with Full MaglLev ™ Flow Technology

A BETTER EXPERIENCE FOR CLINICIANS AND PATIENTS

Features a thin,
mechanical apical
cuff lock for quick
and easy pump
attachment

Designed for
intrapericardial
placement

SIM-HM3-0517-0020 | Item approved for U.S. use only.

Incorporatesa
modular driveline
that facilitates
simple replacement
of externalized
portion

Offers up to 17
hours of battery life
for greater patient
confidence and
convenience
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