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Heart Failure Hospitalizations
Clinical Impact

� HF is the worse readmission offender 
in medicine.

� Number of HF hospitalizations has 
been escalating and is expected to 
continue to increase In spite of 
evidence based and guidelines 
recommended therapy. 





Heart Failure Hospitalizations
Clinical Impact

� HF hospitalizations increase 
risk of early and subsequent 
mortality. 

� Volume overload and 
pulmonary congestion are the 
most common causes of 
hospitalizations in pts with HF.



Heart Failure Hospitalizations
Clinical Impact

� Volume overload and pulmonary 
congestion are the most common 
causes of hospitalizations in pts with 
HF.

� Early diagnosis and treatment may help 
to prevent hospitalizations, improve 
quality of life and possibly reduce 
mortality.



Change in PAD pressure  prior to hospitalization
(Adamson et al JACC 2003:41:565)



Implantable Hemodynamic 
monitoring devices

Chronicle (Medtronic) 

HeartPOD

ImPressure (Remon)

EndoSure
(CardioMEMS)

HeartPOD
(St. Judes)



Chronicle ® Implantable Hemodynamic 
Monitor (Medtronic) 

� The monitor 
includes pressure 
sensor and a 
memory to store 
continuous 
pressure trends as 
well as HR patients 
activity level and 
temperature. Sensor

Coil Antenna



Chronicle Data

1. . Bourge, RC, Abraham, WT, Adamson, PB, et al. J 
Am Coll Cardiol 2008;51:1073-9

� 1.RV Diastolic Pressure 
(RVDP)

� 2.RV Systolic Pressure 
(RVSP)

� 3.Estimated Pulmonary 
Artery Diastolic Pressure 
(ePAD)

ECG

ePAD (PAD=RVP)

RV dP/dt

RV press

PA press

RVDP

RVSP

1.

2.

.3





Chronicle ® System and Information 
Flow

Chronicle ® IHM Home Monitor Clinician 
access

Secure 
Network
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Source: Journal of the American College of Cardiology, Adamson PB et al. J Am Coll Cardiol.2003; 41: 565.
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Sensor module features
� Hermetic Ti housing /sensing diaphragm

� Custom ASIC measures LAP, IEGM,Temp
� Folding nitinol septal fixation anchors
� Full digital waveform telemetry

� RF power, no implanted battery
� Life spec 10+ years

Communications 
module (antenna)

Sensor 
module

Implantable 
Sensor Lead
(ISL)

Caution – Investigational device. Limited by 
Federal law to investigational use 

Proximal 
anchor

Distal 
anchor

Ti diaphragm 

3 mm

7 
m

m

HeartPOD™ stand-alone HF management system





1st LAP measurement
Catheter vs. HeartPOD� (unfiltered)

P    R

a    c    v

P    R

a    c    v
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Septal placement
and long-term tissue response

fossa ovalis

RA LA

LA RA

Duration:  37 months
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PAM
•Powers implant by 

RF

•Atmospheric 

reference

•Stores telemetry 

•Alerts patient to 

monitor

•DynamicRX ™ LAP-

guided therapy

– Meds, activity, MD 

contact 

Patient Advisor Module - PAM™

(s) carvedilol(25mg),1 tab
(s) lisinopril(20mg), 1 tab
*(d) furosemide(40mg),1 tab

Caution – Investigational device. Limited by 
Federal law to investigational use 
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Phase A
Baseline demographics

N 40
Age (range) 66 ±10 [47-83]
Gender (% male) 78%
ADHF prior 1 yr 1.5 ± 0.8
NYHA Class (median) 3

Prior MI 73%
Diabetes 60%
Renal dysfunction (GFR<60) 68%

Bi-ventricular pacemaker or ICD 55%
ACEI or ARB 97%
� -blocker 92% 
Loop diuretic 100%
Aldosterone inhibitor 47%

BNP (pg/ml) 357± 346
VO2max (ml/min/kg) 13.8 ± 4.4
LVEF (%) 32 ± 12 [10-60]*
PCW (mmHg) 19 ± 8
Cardiac index (l/min/m2) 2.2 ± 0.5

Elderly, with a high incidence of 
co-morbidities

High frequency of device and 
guideline-driven medical 
therapy

Partially compensated HF with 
reduced functional capacity 
and abnormal resting 
hemodynamics
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HeartPOD™ LAP vs. PCW
3 and 12 months post implant

R = 0.98
n = 630
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LAP-guided therapy
Improved pharmacological profiles

Furosemide dose 
decreased from 151 
to 111 mg/day  

LAP-Guided Therapy 
altered diuretic dose 
53% of days
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+37%
p =0.002

+40%
p <0.001

-27%
p =0.28

Error bars = 95% Confidence Intervals
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LVEF

LVEF 
baseline

LVEF 12-
Months

P-value

All patients (n=34) 33.6±12.7 40.7±14.0 <0.001

Systolic dysfunction 
(EF<0.40, n=25)

27.4±7.5 35.5±9.6 <0.001

Preserved systolic function 
(EF� 0.40, n=9)

50.5±7.5 55.2±14.3 0.38
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Clinical parameters in surviving patients

 Baseline 12-Months P-Value 

NYHA class 2.6±0.5 1.8±0.8 0.001 

eGFR (ml/min�1.73m2) 55±20 54±29 0.46 

 



��

ADHF episodes and duration 
Year prior vs. year after implant
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51 vs. 12
ADHF episodes

180 vs. 57
ADHF days
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Conclusions
Early feasibility data indicates that 

� LAP monitoring has a reasonable safety profile, is accurate, and sufficiently 

durable

� LAP is often controllable in ambulatory patients with severe HF

� LAP control may be associated with freedom from HF events

� Monitoring can be successfully combined with a physician-directed patient 

self-management strategy that may facilitate improving pharmacological 

profiles and outcomes

These data warrant consideration of a randomized controlled trial to evaluate the 

safety and clinical effectiveness of this monitoring/therapeutic system.
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Left Atrial Pressure 
To Optimize 

Heart Failure Therapy
Clinical Trial

���� � ����	

• Pivotal IDE to begin Q4 2009

• Randomized controlled trial of 730 patients at up to 75 centers, in 
Class III HF regardless of LVEF and � 1 ADHF hospitalization within 
12 months.
– HeartPOD� stand-alone LAP system

– Auricle� LAP /CRT-D system

– Physician directed patient self-management



Pulmonary 
Artery Devices



EndoSure Sensor (CardioMEMS):
Non-Continuous PA Pressure Recording

Nitinol anchoring loop

Sensor
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Pulmonary Artery Sensor 
Implantation



• No batteries or internal power source, sensor is  p owered by RF- energy 
provided by an external electronics module. 

EndoSure Sensor:
Non-Continuous PA Pressure Recording

Nitinol anchoring loop

Sensor



EndoSure Sensor



��

1 �+�2��	
��	 �++(����
���	 �34������		�555�*
�#�6(7 �	���
	�
������*���

1 ��
0����8����
��
9 ������$�#�����$�
�������������#�	�
���
���
��	�*
� #
��	
:�0���#	

1 ����������8����
��	
9 ���������$��#�����
�����0����������������		����$�� 0�-�	��
���
9 �������
����$�	�-;���	�#�	�
���
���
9 3�0-����$����	���
&�����	
����$�#�	�
���
9 ������<���
����$�=
$�����	����$��0��#���
���	����� �����%�
����

1 ���
�
�����8����
�� 9 ��	��8$$���
&���		���-	����

1 �
0
��
9 ����$
�
����:�������<>��(>( �%��������&����:������ �<���(>(

CHAMPION US Pivotal Study Design

������%�����������������������&!'�(�&��!���!���&�)� �&��



Conclusions

� LA and Pulmonary artery devices can be 
successfully and safely implanted in pts with HF.

� These devices provide accurate and persistent 
pressure measurements.

� Preliminary data suggest that control of LA/PA 
pressure results in clinical improvement.

� Larger scale studies are on going and should 
provide more information on the usefulness of this 
technology on morbidity and mortality in pts with 
HF.  
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1st International Congress on 
Cardiac Problems in Pregnancy
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