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Treatment of Advanced Heart Failure: Beyond Medical Treatment

Jin-Oh Choi

Division of Cardiology, Department of Internal Medicine, Samsung Medical Center,
Sunglkyunkwan University School of Medicine, Seoul, Korea

During last 2 decades, advance in the mechanical circulatory support has altered the management of end-stage heart failure and
cardiogenic shock. This includes percutaneous mechanical support devices such as extracorporeal membrane oxygenator (ECMO)
and implantable left ventricular assist devices (LVAD). Percutaneous devices may provide prompt circulatory support and save
lives of the patients with cardiogenic shock. But for a prolonged support, long-term devices such as implantable LVAD are
mandatory. LVAD is useful for both bridge-to-transplantation strategy and destination therapy for the patients with end-stage heart
failure. Newer LVAD using continuous flow pump has several advantages over those with pulsatile flow pump, which includes
smaller size and durability and showed better outcome in recent studies. In this manuscript, brief reviews of percutaneous and im-
plantable devices for the management of advanced heart failure will be provided. (Korean J Med 2012;82:658-666)

Keywords: Mechanical circulatory support; Heart failure; Ventricular assist device
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Table 1. Comparison of percutaneous ventricular assist devices
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membrane oxygenator, ECMO) 5-¢] 3l o1} =jofli= ECMOE
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support device, PCPS)TFo] AF&-%| 11 QItH(Table 1).

IABP TandemHeart Impella Recover System ECMO
Pump mechanism Pneumatic Centrifugal Axial Centrifugal
Insertion Retrograde 7-9F balloon 21F inflow cannula into 12F catheter (13F 18-31F inflow cannula
catheter into the the left atrium via the sheath) retrograde into the right atrium via
descending aorta via the  femoral vein and across the aortic valve  the femoral vein and
femoral artery transseptal puncture and via the femoral artery 15-22F outflow cannula
15/17F outflow cannula into the descending aorta
into the femoral artery via the femoral artery
Difficulty of insertion + - ++ ++
Degree of circulatory + (Increased CO by 0.5 +++ (Increased CO by 3.5  ++ (Increased CO by ++++ (Increased CO to
support (with ideal SVR)  L/min) 4.5 L/min) 2.5 L/min) >4.5 L/min)
Implantation time, min 10 25-65 11-25 10-15
Limb ischemia risk + +H+ ++ +H+
Hemolysis 0 ++ -+ -+
Bleeding risk + - ++ -+
Evidence of efficacy Increased CO and Increased CO, MAP, Increased CO and Increased CO, MAP, and
coronary and peripheral ~ MVO2, and urine output;  MAP; decreased lactic ~ oxygenation
perfusion; deceased decreased lactic acid, acid and PCWP

afterload

creatinine, and PCWP

Adopted and modified from Kar et al. [17].

SVR, systemic vascular resistance; CO, cardiac output; MAP, mean arterial pressure; MVO2, mixed venous oxygen saturation; and

PCWP, pulmonary capillary wedge pressure.
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HeartMate XVE  Thoratec IVAD"  HeartMate I HeartWare HVAD Jarvik 2000
Manufacturer Thoratec Thoratec Thoratec HeartWare Jarvik Heart
Flow profile Pulsatile Pulsatile Continuous (axial) Continuous (centrifugal)  Continuous (axial)
Implant site Abdomen Abdomen Abdomen Pericardium Pericardium
Driver Electric Pneumatic Electric Electric Electric
Weight 1150 g 339 ¢ 290 g 160 g Ng
Displacement 400 mL 252 mL 63 mL 50 mL 25mL
FDA approval BTT, DT BTT BTT, DT IDE IDE

Adopted and modified from Stewart et al. [16]

BTT indicates bridge to transplant; DT, destination therapy; FDA, Food and Drug Administration; HVAD, HeartWare ventricular assist
device; IDE, investigational device exemption; and IVAD, implantable ventricular assist device.

*Thoratec PVAD is the same pump placed in a paracorporeal position.
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