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Synergy Micro-Pump Technology
• Small, implantable blood pump

• Implanted via a minithoracotomy
with pump placed superficially in a 
pacemaker-like pocket 

• Provides partial support: ~3L/min

• Intended for patients with severe 
heart failure despite appropriate 
medical therapy but not yet 
inotropic dependent

• 27 Patients implanted in EU
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�

Synergy System

• Micro-pump, Outflow Graft, and Inflow 
Cannula

• External Controller and Batteries
– 18 – 20 hours battery power
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CircuLite Patients Baseline Characteristics
(n=27)

Mean SD Mean SD
Age (years) 54.8 10.0 50.1 13.1

BSA (M2) 1.9 0.2 2.0 0.3

BMI (kg/M2) 25.6 3.4 26.8 5.9
N %

Gender
   Male 22 81.5% 105 79.0%
   Female 5 18.5% 27 21.0%
CHF Etiology
   ICM 22 81.5% 49 37.0%
   DCM 5 18.5% 84 63.0%
INTERMACS  
   2 1 3.7%
   3 1 3.7%
   4 25 92.6%

Circulite HeartMate II BTT
n=27 n=133



CircuLite Patients Baseline Characteristics

Mean SD
Hemodynamics
  SBP (mmHg) 98.0 12.7
  CVP (mmHg) 12.8 4.6
  PAP (S, mmHg) 54.5 15.2
  PCWP (mmHg) 27.5 7.8
  CI (L/min/M2) 2.0 0.4
  PVR (Wood Units) 2.6 1.2
Peak VO2 (ml/kg/min) 9.8 2.4
EF (%) 21.4 5.9
Laboratory Findings
  BNP (pg/ml) 6272.7 5421.6
  Creatinine (mg/dL) 1.4 0.5
  Total Bilirubin (mg/dL) 0.9 0.6
  AST (U/L) 28.1 12.5
  ALT (U/L) 36.6 22.3

Circulite



Long Term Hemodynamic Improvements
(n=14)
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Long Term Hemodynamic Improvements
(n=14)
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COMPARISON TO HeartMate II

Miller LW, et al.  Use of a continuous flow 
device in patients awaiting heart 
transplantation. NEJM 2007;357:885-96 



Comparison to HeartMate II

6384226Non-ischemic

37497821Ischemic

CHF Etiology

2127195Female

791058122Male

Gender

%N%N 

5.926.83.525.7BMI (kg/M 2)

0.32.00.21.9BSA (M 2)

13.150.19.655.5Age (years)

SDMeanSDMean

HeartMate II
(n=133)

CircuLite
(n=27)



Comparison to HeartMate II

5.716.37.422.3LVEF (%)

Echocardiography

1.53.01.22.6PVR (Wood Units)

0.62.00.52.0CI (L/min/M2)

7.926.17.827.2PCWP (mmHg)

9.736.59.437.2PAP (M, mmHg)

8.828.29.026.3PAP (D, mmHg)

14.153.015.454.8PAP (S, mmHg)

7.813.54.613.1CVP (mmHg)

11.361.79.464.0DBP (mmHg)

14.695.813.097.3SBP (mmHg)

18.591.815.778HR (bpm)

Hemodynamics

SDMeanSDMean

HeartMate IICircuLite



Comparison to HeartMate II

8911882Inotrope(s)

n/r4010Statin Drug

22205Warfarin

3040369Aspirin

n/r7218Aldactone

57256ARB#

30406015ACE Inhibitor

38518020� -Blocker

8210910025Diuretic

74986817ICD

4864265CRT

%N%NTreatments

HeartMate IICircuLite



Comparison to HeartMate II 
(from SS&E)

117106Median duration of device support (days)

102.593Median time to transplant (days)

105 (83%)22 (92%)*
Patient survival to hospital 
discharge/transplant

12 (10%)1 (4)%30 day (peri-operative) mortality

(Primary cohort 
N=126)(N=27)

HeartMate II **        CircuLite
Study Outcome



Comparison to HeartMate II
Most Events occur in first 30 days, and appear significantly 

less in the CircuLite experience to date

Selected Adverse Events 0-30 Days >30 Days 0-30 Days >30 Days
Bleeding requiring surgery 2.62 0 4.41 0.06
Bleeding requiring transfusion 1.05 0.42 8.33 0.85
Ventricular arrhythmias 1.57 0.21 2.55 0.45

Driveline or pump pocket infection 0.52 0.21 0 0.45
Local infection, not device related 0.52 0.84 3.63 0.64
Sepsis 0.52 0.21 1.77 0.39
Renal failure 0.52 0.42 1.47 0.08
Stroke
   Thromboembolic/hemorrhagic 0.52 0 0.89 0.08

   Embolism during pump exchange 0 0.21
Spinal cord infarct 0 0 0 0.02
TIA 0 0 0.2 0.08
Other neurologic* 0 0.21 0.29 0.14

CircuLite HeartMate II
Event rates:  Events/patient years of support
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Rate and severity of long term SAEs are Decreasing a s we 
have Learned How to Optimize Surgical Implantation 
Techniques and Medical Therapy during Follow Up 

(A Preliminary Analysis)



Summary of Clinical Experience

• The CircuLite system can be implanted safely and 
patients are experiencing clinical benefits
– Successfully clarified characteristics of CHF patients mostly likely 

to benefit from long-term partial support

• Significant and sustained improvements in hemodynamics

• Significant improvement in quality of life

– Successfully demonstrated that implantation of a smaller device 
with a less invasive procedure can result in less adverse events

• Device can be implanted in a 90 minute off-pump procedure

• Recovery is rapid: ~3 ICU days and discharged in ~14 days

– Patients managed the external components with ease

– If needed, device can be changed in a 45-60 min procedure



EndovascularEndovascularSurgicalSurgical

Possibility to Evolve into an Endovascular Procedur e


