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An LVAD (Left Ventricular Assist Device) is a mechanical pump used to support heart function
and blood flow in patients with severe heart failure. It is surgically implanted and helps the left
ventricle, the heart's main pumping chamber, circulate blood to the rest of the body. The device
includes a pump, a driveline that exits the abdomen to connect to an external controller, and

power sources (batteries or wall power).

LVADs like the HeartMate 3 provide continuous blood flow, so patients often don’t have a
palpable pulse or measurable blood pressure with a standard cuff. They require careful
management to prevent complications such as infection at the driveline site, blood clots,
bleeding, or pump malfunction. Regular monitoring of the device’s settings and the patient’s

labs, as well as teaching the patient about emergency preparedness, are essential for safe care.

1. LVAD Basics

e Purpose: LVADs provide mechanical circulatory support for patients with advanced
heart failure, either as a bridge to transplant or as destination therapy.

e HeartMate 3 Specifics: This device uses a magnetically levitated centrifugal pump,
reducing wear and clot formation risks. It delivers a continuous flow of blood.

e Components: Includes an inflow cannula, outflow cannula, pump, driveline, and

external controller.

2. Key Vital Signs

e BP Monitoring: Use Doppler or manual BP cuffs to assess mean arterial pressure
(MAP), aiming for 60-80 mmHg.

e Heart Rate: Patients often have no palpable pulse due to continuous flow; rely on pump
flow and speed displayed on the LVAD controller.

e Oxygen Saturation: Monitored as usual but may require clinical correlation due to low

pulsatility.



3. Labs to Monitor

Monitoring labs is essential to ensure patient stability and device function.
Key Labs:

1. INR (International Normalized Ratio):
o Target range: Typically 2.0-3.5 (varies by protocol).
o Monitored closely to balance risks of bleeding and thrombosis.
o Coumadin/Warfarin is the primary medication to consider.
2. Lactate Dehydrogenase (LDH):
o Elevation suggests hemolysis or pump thrombosis.
o Normal range: ~140-280 U/L, but higher levels warrant evaluation in LVAD
patients.
3. Complete Blood Count (CBC):
o Hemoglobin & Hematocrit: Monitor for signs of anemia, often due to Gl
bleeding.
o Platelets: Low platelets can indicate consumptive coagulopathy or
over-anticoagulation.
4. Comprehensive Metabolic Panel (CMP):
o Potassium and Magnesium: Maintain K+ > 4 mEqg/L and Mg++ > 2 mEg/L to
prevent arrhythmias.
o Creatinine/BUN: Watch for kidney impairment due to altered perfusion or
medication effects.
5. Pump Parameters (Displayed on Controller):
o Flow Rate (L/min): Normal range ~4—6 L/min, though patient-specific.
o Pump Speed (rpm): Pre-set, often around 5,000-6,000 rpm for HeartMate 3.

o Power Consumption (watts): A sudden increase could signal pump thrombosis.



4. Risks

Infection:

Driveline Exit Site:
o Regular assessment for redness, drainage, or odor.
o Use sterile technique for dressing changes.

Sepsis Risk:

o Monitor for fever, chills, elevated WBCs, or systemic instability.

Pump Thrombosis:

Clinical Signs:
o Elevated LDH, decreased flow, or hemoglobinuria (red or tea-colored urine).
o May lead to reduced perfusion and shock.

Management:
o Notify the VAD team.

o Anticoagulation adjustments or thrombolysis may be required.

Bleeding:

Gl bleeding is most common, often due to angiodysplasia in the gastrointestinal tract
caused by continuous-flow devices.

Monitor stool for melena or hematochezia and perform occult blood tests if suspected.

Arrhythmias:

LVADs do not directly correct arrhythmias. Tachycardia or ventricular arrhythmias can
still compromise flow.

Intervene with antiarrhythmics, cardioversion, or electrophysiology consults as needed.



5. Expanded Emergencies
Power Failure:

e What to Do:
o Always check the controller for battery level and connections.
o Patients should carry spare batteries and a power base unit at all times.
o Plug into wall power immediately if available.

Suction Events:

e Occur when preload is insufficient, often due to hypovolemia or obstruction.
e Symptoms:

o Low flow alarms.

o Patient may experience lightheadedness or fainting.
e Management:

o Bolus fluids promptly.

o Reassess for bleeding, dehydration, or kinked cannulas.

Pump Thrombosis:

e May present as decreased pump flow or increased power draw.
¢ Interventions:
o Immediate anticoagulation adjustment.
o Collaboration with the surgical or VAD team for potential device evaluation or
replacement.

Hemorrhage:

e Signs:

o Hypotension, pale or clammy skin, tachycardia.

o Overt bleeding or suspected internal bleeding (Gl or retroperitoneal).
e |Interventions:

o Volume resuscitation with 1V fluids or blood products.

o Reverse anticoagulation cautiously under guidance.

Neurological Symptoms (Stroke):

e Can be ischemic (from pump thrombosis) or hemorrhagic (due to anticoagulation).
e Symptoms:

o Sudden weakness, aphasia, or vision changes.

o Emergency CT or MRl is often warranted.



6. Expanded Nursing Care

Nursing care revolves around prevention, patient stability, and education.

Daily Driveline Care:

e Use chlorhexidine or other antimicrobial agents during dressing changes.
e Ensure driveline is secure to prevent tugging or movement.

Monitoring and Documentation:

e Assess pump parameters each shift Q4:
o Document High/Low Speeds, PI, Flow, Pump Speed, and Power.
o Note any alarms and interventions.
e Evaluate for signs of complications:
o Vitals: MAP via Doppler (60—80 mmHg target), heart sounds may be absent.
o Urine output and signs of fluid overload.

Patient Education:

e Daily Living:

o Teach sterile technique for driveline care.

o Encourage a low-sodium diet to manage fluid balance.
e Recognizing Alarms:

o What each alarm means and when to contact the care team.
e Emergency Preparedness:

o Always have backup power (batteries and cables).

o Know the nearest hospital with VAD expertise.

Psychosocial Support:

e LVAD patients may face significant lifestyle changes. Offer support for:
o Anxiety related to dependence on technology.
o Challenges with mobility and activity restrictions.
o Adherence to complex medical regimens.

Collaborative Care:

e Work closely with cardiologists, surgeons, and the LVAD team.
e Include physical therapists, dietitians, and social workers for holistic management.



Key Tips for Success

e Stay Calm: LVAD patients can be intimidating initially. Familiarize yourself with the
HeartMate 3 system and its alarms.

e Know Your Resources: Use the VAD team as a resource for troubleshooting and
emergencies.

e Anticipate Complications: Early recognition of subtle changes can prevent

catastrophic events.
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