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Left Ventricular Assist Device 

A Left Ventricular Assist Device (LVAD) is an implanted device that pumps blood from the 
left ventricle into the aorta to support circulation. For some of these patients this device is a 
bridge to transplant but for others it is a life prolonging therapy if transplant is not an option. 
Care of patients supported by these devices can present a challenge for care givers in the 
pre-hospital environment. This document provides guidance for the provision of emergency 
care for patients in the pre-hospital environment who have an LVAD in place.  Contact VAD 
coordinator/center for devices which you are unfamiliar with or require assistance with. 

Contact Information:  
Program Name:  
Phone:    Request VAD Coordinator and state patient’s name 
VAD Pager number:  

Contact Information:  
Program Name:  
Phone:     Request VAD Coordinator and state patient’s name 
VAD Pager number:  

1. LVAD’s create non-pulsatile flow; it may be difficult to obtain vital signs using
standard equipment and or methods. Utilize skin color, mental status and capillary
refill to assess the patient.

2. The device supports left ventricular function and is dependent on some right heart
function and adequate circulating volume. Even minor volume depletion may cause
diminished perfusion and require fluid administration.

3. All LVAD patients are anticoagulated.
4. LVAD’s are powered electrically, a driveline exits the body, connects to a “controller”

which in turn is connected to a power source. Proper functioning of the device is
dependent on the integrity of these connections. Exercise caution related to the
drive line, which exits through the skin in the upper abdomen. Do not cut, pull or
damage it in any way. It will be secured by some type of binder or other device to
protect it.

5. Connections should not be forced together or apart. All connections are secured by
a locking device.

6. Generally, patients, their families and caregivers are familiar with the operation of
the device and should accompany the patient as a resource for operation of the
device if promptly available.

7. All LVAD patients are assigned a hospital-based coordinator who is available by
phone and should be contacted urgently.



Michigan  
PROCEDURE 

LEFT VENTRICULAR ASSIST DEVICE 
(LVAD)  

Initial Date:  
Revised Date: 01/27/2023 Section 7-28 

MCA Name: 
MCA Board Approval Date: Page 2 of 3 
MCA Implementation Date:  
MDHHS Approved: 1/27/23            MDHHS Reviewed 2023 

8. All LVAD patients should have a “go bag” close by which contains an additional
power supply as well as an extra controller. This should be brought with the patient
to the hospital. This should contain charged batteries, a back-up controller and a
power-based unit.

9. If possible, the patient should be transported with four fully charged batteries. Two
will be connected to the patient and the other will serve as backups.

10. Most issues will be the result of medical problems rather than device failure.

Procedure 

Do NOT use the following devices on an LVAD patient 
• AED
• Mechanical Compression Device

1. Assess the patient for signs of life and function of the device
A. Awake and or alert
B. Satisfactory capillary refill
C. Audible whine/hum in the region around the heart and or left upper abdomen
D. Check all connections, tighten as indicated to be sure they are secure
E. Identify any alarms that are heard or visible on controller and relay information to

VAD coordinator.
F. If able, begin to assemble components or have the patient’s designated LVAD

companion gather components that will accompany patient
a. Extra controller
b. Extra batteries
c. Power unit (charger) and or A/C adapter

2. Assess for other medical issues
A. Start an IV and a fluid bolus if volume depletion is felt to be present
B. Control bleeding
C. Attach monitor and assess rhythm

a. LVAD patients may have life threatening arrhythmias at baseline including VF
or VT. Ask the patient, companion, or LVAD coordinator what the patient’s 

      baseline rhythm is. 
b. If the patient is unstable and they are in an arrhythmia that is not their

baseline treat the arrhythmia
c. Defibrillation, cardioversion, and external pacing are allowed if indicated. You

do not need to disconnect the device.
D. Follow appropriate medical protocol
E. CPR compressions should only be performed as a last resort.

a. Consult with Medical Control immediately if the device is non-functioning and
you are starting CPR.

F. Prepare for transport to MCA approved LVAD hospital
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3. Consult with LVAD coordinator
A. Patient or companion should have emergency contact information
B. Report information from the controller including any alarms
C. Change battery or power source as requested
D. Change controller as requested-be sure patient is laying or sitting down as pump 

will stop briefly

4. Transport to an MCA approved LVAD Center
A.
B.  
C.


	7.1 12 LEAD ECG 1.5.23
	3. Report if acute MI is suspected, either by device or paramedic provider interpretation and promptly relay either the 12-lead findings via MCA approved communications system or transmit 12-lead to the receiving facility.
	4. Agencies in cooperation with hospitals with pre-hospital 12-lead ECG receiving capability should have the relay done electronically as soon as possible for the following conditions:
	A. ST elevation >1mm in 2 contiguous leads.
	B. Chest pain patient with left bundle branch block.
	C. EMS personnel request assistance by hospital for interpretation of ECG.
	D. Hospital requests ECG be sent.

	7.2 CHILD ABUSE AND NEGLECT 5.23.23
	1. Definitions
	2. Indicators of Possible Abuse
	3. Physical Assessment
	A. Treat and document physical injury per the appropriate medical treatment protocol.
	B. Observe for:
	4. Evaluation and Documentation

	7.3 CRIME SCENE MANAGEMENT 1.5.23
	7.4  Vulnerable Adult Abuse, Negl, Exploit  1.5.23
	7.5 CPAP 5.25.23
	Continuous Positive Airway Pressure (CPAP) Administration
	For use of this protocol, patients must meet one or more of the indications. Contraindicated patients and those that do not meet the inclusion criteria will be treated according to existing protocols without the application of CPAP.
	Indications:
	Severe respiratory distress not responding to initial treatment with any of the following:
	1. CHF/Pulmonary edema/near drowning
	2. Hypoxia, i.e., SpO2 less than 92% on supplemental oxygen.
	3. Acute exacerbation of asthma/COPD.
	Contraindications:
	1. Respiratory/cardiac arrest.
	2. Blood Pressure
	a. Adult (>10 years of age)  less than 90mmHg systolic
	i. NOTE:  70 + (2x10 years of age) = 90 mmHg
	b. Pediatrics (<10 years of age) less than (70 mmHg + [2x age in years]).
	i. Small adult CPAP mask does not properly fit the patient and/or pediatric size CPAP mask is not available.
	3. Inability to maintain patent airway.
	4. Major trauma, pneumothorax, penetrating or blunt chest trauma and blast injury.
	5. Vomiting or active GI bleeding with emesis.
	6. Unstable facial fractures.
	Procedure
	1. EXPLAIN THE PROCEDURE TO THE PATIENT.
	2. Apply appropriately sized and properly sealing CPAP  mask per manufacturer’s recommendations.
	3. Place the patient on continuous pulse oximetry.
	4. Secure the mask with provided straps and tighten to obtain a good seal, check for air leaks.
	5. Continue to coach the patient to keep the mask in place, readjust as needed.
	6. Begin with 5 cmH20 with titration as necessary and as tolerated.
	7. Advise medical control of CPAP use during radio report.
	8. If respiratory status deteriorates, remove the device and assist ventilations with a BVM/supplemental oxygen; place an appropriate airway control device.
	9. Obtain/monitor vital signs.
	10. Administer medications, per appropriate protocol, as indicated.
	a. The CPAP mask can be briefly removed for oral or SL medication (e.g., nitroglycerin) administration.
	11. Contact medical control and consider sedation to reduce anxiety per Patient Procedural Sedation- Procedure Protocol.
	Discontinuing CPAP Therapy
	1. CPAP therapy needs to be continuous and should not be stopped without Medical Control contact unless:
	a.  Patient cannot tolerate the mask.
	b.  Patient has marked deterioration including respiratory arrest.
	c.  Patient has decreasing LOC.
	d.  Pat has or is at risk for vomiting.
	e.  It is determined to be clinically detrimental.
	2. Assist ventilations as necessary and contact Medical Control regarding the discontinuation of CPAP therapy.
	Special Notes:
	1. For patients with a decreased level of consciousness, continuously closely monitor patient while on CPAP.
	2. Upon arrival at receiving facility, do not remove CPAP until hospital therapy is ready to be placed on the patient.
	3. Watch the patient for gastric distention.
	4. CPAP may be used on DNR patients not in arrest.
	5. Due to changes in cardiac preload and afterload during CPAP therapy, a complete set of VS must be obtained every 10 minutes (5 minutes in short transport situations).

	7.6 Dead on Scene.Termination of Resuscitation 6.27.23
	7.7 DO NOT RESUSCITATE  5.30.23
	“DO-NOT-RESUSCITATE ORDER”
	ATTESTATION OF WITNESSES
	ANNEX 1


	“DO-NOT-RESUSCITATE ORDER”
	Adherent of Church or Religious Denomination
	ATTESTATION OF WITNESSES
	ANNEX 2



	7.8 ELECTRICAL THERAPY 5.25.23
	7.8S Double Sequential Defibrillation 3.24.23
	Electrical Therapy
	Double Sequential Defibrillation (MCA Optional Protocol)
	Paramedic Only Protocol
	Note: Double sequential defibrillation is considered an “off-label” intervention that is supported by scientific evidence, including a large randomized controlled trial which reported improved outcomes with this technique compared to standard defibril...
	I. Indications
	1. Consider for refractory ventricular fibrillation or pulseless ventricular
	tachycardia where ≥ 3 defibrillations have been delivered (including AED)
	AND
	2. Availability of second defibrillator (may include 1 semi-automatic AED)
	**Do not delay defibrillation while awaiting second defibrillator**
	II.   Contraindications
	1. Rhythm other than refractory ventricular fibrillation/pulseless ventricular
	tachycardia
	2. Three (3) or more defibrillations not delivered.
	3. Unable to place 4 defibrillation pads on patient without overlap of pads.
	III. Procedure
	1. Follow General Precautions per Electrical Therapy-Procedure Protocol
	2. Ensure ongoing high-quality CPR that is interrupted only when absolutely necessary (and for <10 seconds) and anti-arrhythmic medication is administered per Cardiac Arrest protocol.
	3. Prepare sites for second pad set attachment and apply defibrillation pads as per the VF/VT protocol.
	A. Defibrillator 1: Pads in anterior/posterior (AP) position, with anterior pad just to patient’s left of sternum (brown pads in diagram)
	B. Defibrillator #2: Pads in anterior/lateral (AL) position, with anterior pad to patient’s right of sternum and lateral pad at the patients left anterior axillary line (blue pads in diagram)
	C. Consideration for pad placement – Assure optimal contact.
	3) Ensure pads are not in contact with one another.
	4) For patients with implanted pacers/defibrillators, avoid placing paddles or pads directly above device.
	4. Set the appropriate energy level and assure controls for both defibrillators are accessible to single paramedic performing defibrillation.
	5. Charge the defibrillators to the selected energy level;
	A. Continue chest compressions while the defibrillator is charging (may be
	limited if AED).
	B.  If second defibrillator is an AED, allow the AED to analyze rhythm and
	charge while manual defibrillator charging, continuing chest
	compressions, as AED device permits.
	6. When both defibrillators have reached selected energy setting:


	7.9 AIRWAY MANAGEMENT 5.30.23
	Airway Management
	MCA’S are responsible for training on all airway devices, techniques, securing methods and documentation.  All pediatric advanced airway interventions will have a 100% review by the MCA.  All cricothyroidotomy procedures will have a 100% review by the...

	7.10 HELMET REMOVAL 1.27.23
	7.11 IMPEDANCE THRESHOLD DEVICE 5.30.23
	7.12 OXYGEN ADMINISTRATION 1.5.23
	7.13 PAIN MANAGEMENT 3.24.23
	7.14 PATIENT ASSESSMENT 5.30.23
	7.15 DOCU AND PT CARE RECORD 1.5.23
	Documentation and Patient Care Records

	7.16 PATIENT RESTRAINT 2.13.23
	7.17  PROCEDURAL SEDATION 2.24.23
	7.18 PLEURAL DECOMPRESSION 2.13.23
	7.19 REFUSAL OF CARE ADULT AND MINOR 3.24.23
	2. Procedure for an individual who, in the clinical judgement of the EMS provider is capable to object to treatment and/or transport.
	A. All patients with signs or symptoms of illness or injury shall be offered assessment, medical treatment, and transport by EMS.

	7.20 SPINAL PRECAUTIONS 5.26.23
	Spinal Precautions
	Indications & General Guidance
	1. Refer to the Spinal Injury Assessment Protocol. Patients with a positive spinal injury assessment should have spinal precautions maintained during transport.
	2. Major trauma patients who require extrication should have spinal precautions maintained using an extrication device (long backboard or equivalent) during extrication. If sufficient personnel are present, the patient may be log rolled from the extri...
	3. Patients may remain on the extrication device if the crew deems it safer for the patient considering stability, time and patient comfort considerations. This decision will be at the discretion of the crew.
	4. Patients with penetrating traumatic injuries do not require spinal precautions unless a focal neurologic deficit is noted on the spinal injury assessment.
	5. An ambulatory patient with a positive spinal injury assessment should have an appropriately sized cervical collar placed. Place the patient directly on the ambulance cot in a supine position or position with least amount of elevation to maintain co...
	6. Patients, who are stable, alert and without neurological deficits may be allowed to self-extricate to the ambulance cot after placement of a cervical collar. Limit movement of the spine during the process.
	7. Patients over the age of 65 with evidence of a head strike mechanism of injury will have a cervical collar applied even if the spinal injury clinical assessment is negative.
	Specific Techniques
	1. Cervical Collars
	A. Cervical collar should be placed on patient prior to patient movement, if possible.
	B. If no collar can be made to fit patient, towel, blanket rolls, head block or similar device may be used to support neutral head alignment.
	C. The cervical collar may be removed if interfering with airway management or airway placement, or if causing extreme patient distress.
	2. Self-Extrication Procedure
	A. Patients, who are stable, alert and without neurological deficits may be allowed to self-extricate to the ambulance cot after placement of a cervical collar.
	B. Limit movement of the spine during the process.
	3. Emergency Patient Removal
	A. Indicated when scene poses an imminent or potential life-threatening danger to patient and/or rescuers, (e.g., vehicle or structure fire).
	B. Remove the patient from danger while best attempt is made to maintain spinal precautions.
	C. Rapid extrication is indicated when patient condition is unstable (i.e., airway or breathing compromise, shock, unconsciousness, or need for immediate intervention).
	4. Long Extrication Device (e.g., long backboard, scoop stretcher, basket stretcher)
	A. Indicated when patient requires spinal precautions and the patient condition prevents self-extrication.
	B. Patient's head and cervical spine should be manually stabilized.
	C. Rescuers should place the patient in a stable, neutral position where space is created to place backboard or other long extrication device in position near the patient.
	D. Move the patient to supine position on the long extrication device.
	E. The patient is secured to the device with torso straps applied before head stabilization.
	F. Head stabilization material should be placed to allow for movement of the lower jaw to facilitate possible airway management.
	G. The extrication device is used to move the patient to the ambulance cot.
	5. Log Roll Procedure
	A. Cervical collar should be placed when indicated.
	B. Place the backboard or equivalent behind the patient.
	C. Patient is log rolled, maintaining neutral alignment of spine and extremities.
	D. Log roll procedure requires 2 or more personnel in contact with the patient.
	E. If log roll is not possible, patient should be moved to board or equivalent while attempting to maintain neutral alignment spinal precautions.
	F. Patient is secured to the backboard or equivalent for movement to the ambulance cot.
	G. Head stabilization materials such as foam pads, blanket rolls may be used to prevent lateral motion. Pad under the head when feasible.
	H. If sufficient personnel are present, the patient should be log rolled from the extrication device to the ambulance cot during loading of the patient.
	I. When log roll on to the ambulance cot is impractical, secure the patient to the extrication device and ambulance cot for transport.
	6. Spinal Precautions
	A. Once the patient is placed on the ambulance cot, if no extrication device is still in place, secure the patient with seatbelts in a supine position, or in position of comfort if a supine position is not tolerated.
	B. Head may be supported with head block or similar device to prevent rotation if needed. Padding should be placed under the head when practical. Do not tape the head to the ambulance cot.
	Special Considerations
	1. Hypoventilation is likely to occur with spinal cord injury above the diaphragm. Quality of ventilation should be monitored closely with support offered early.
	2. Spinal/neurogenic shock may result from high spinal cord injury. Monitor patient for signs of shock. Refer to Shock-Treatment Protocol.
	3. Spinal precautions in the patient wearing a helmet should be according to the Helmet Removal-Procedure Protocol.
	4. Manual spinal precautions in the obtunded patient must be initiated and continued until the patient is secured to the ambulance cot.
	5. Patients who are markedly agitated, combative or confused may not be able to follow commands and cooperate with minimizing spinal movement. Rigid immobilization should be avoided if it contributes to patient combativeness. Patients may remain on th...
	6. Manual in line stabilization must be used during any procedure that risks head or neck movement, such as endotracheal intubation. If manual cervical stabilization is hampering efforts to intubate the patient, the neck should be allowed to move as n...
	7. Document spinal precautions techniques utilized.
	8. Document the patient’s neurologic status before and after establishing spinal precautions when possible.
	9. Pediatric Patients and Car Seats:
	A. Infants restrained in a rear-facing car seat may be immobilized and extricated in the car seat. The child may remain in the car seat if the immobilization is secure and his/her condition allows (no signs of respiratory distress or shock).
	B. Children restrained in a car seat (with a high back) may be immobilized and extricated in the car seat; however, once removed from the vehicle, the child should have spinal precautions maintained as for an adult.
	C. Children restrained in a booster seat (without a back) need to be extricated and immobilized following standard procedures.
	10. Pregnant Patients
	A. Monitor for decreased venous return and if required displace uterus to the left manually or by patient positioning

	7.21 BGL 2.24.23
	7.22 TOURNIQUET APPLICATION 5.27.23
	7.23 VASCULAR ACCESS AND IV FLUID THERAPY 5.26.23
	7.24 End Tidal CO2 Monitoring 2.13.23
	7.25 MI POST 2.24.23
	7.26 Interfacility HFNO 2.24.23
	I. Indications
	A. Order from sending facility/physician
	B. Hypoxic respiratory failure, hypoxic respiratory distress, respiratory distress
	C. Availability of an MCA approved high flow nasal cannula device and necessary supplies required to facilitate transport of patient.
	D. Adults (> 14 years of age)
	E. Pediatrics (< 14 years of age) per MCA selection for allowance and/or staff requirements.
	II. Contraindications
	A. Inability to provide continuous, humidification using an approved delivery device
	B. Inability to provide therapy through appropriately sized nasal prongs
	C. Insufficient supply of oxygen to complete the transport
	III. Procedure
	A. Ensure that an adequate supply of oxygen is available for the transport.
	i.  Calculate the amount of oxygen needed prior to departure.
	ii. Ensure that you have at least two times the amount of oxygen anticipated.
	B. Perform appropriate patient assessment, including obtaining vital signs, pulse oximeter reading, cardiac rhythm, and current device settings
	C. Set FiO2 to maintain SpO2 at or above 94% or to patient's targeted baseline oxygen saturation as directed by the sending physician. Utilize facility settings as starting point, if available.
	D. Set flow rate in liters per minute (L/min) to decrease work of breathing.
	i. Utilize facility settings as starting point, if available.
	ii. Flow calculation: 2 L/kg/min up to the first 12 kg, plus 0.5 L/kg/min for each kg thereafter, up to a maximum flow rate of 60 L/min.
	E. Reassess vitals, work of breathing, mental status, and breath sounds. Reassessment should be continuous, but documentation of vitals must occur at least every five minutes throughout patient contact.
	F. Consider the need for escalation of respiratory support if patient remains in respiratory failure on more than 2 L/kg/min of flow or maximum settings for the delivery device.
	G. If patient deterioration occurs, terminate HFNO and begin positive pressure respiratory support via CPAP, BIPAP, BVM, or intubation, if necessary.
	NOTES:
	A. For suspected or confirmed COVID-19 patients, personnel must don respirators, eye protection, gowns, and gloves for transport.
	B. Patients with congenital heart conditions may have baseline saturations considerably lower than 90% and driving saturations higher than the target can be harmful for these patients.

	7.27 Tnxp Adult Vent Depenednet Patients 6.27.23
	7.28 LVAD 1.27.23
	7.29 Mechanical CPR Device 5.26.23
	7.30 Active C-D Device 6.27.23
	7.9 AIRWAY MANAGEMENT 5.30.23.pdf
	Airway Management
	MCA’S are responsible for training on all airway devices, techniques, securing methods and documentation.  All pediatric advanced airway interventions will have a 100% review by the MCA.  All cricothyroidotomy procedures will have a 100% review by the...
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	Airway Management
	MCA’S are responsible for training on all airway devices, techniques, securing methods and documentation.  All pediatric advanced airway interventions will have a 100% review by the MCA.  All cricothyroidotomy procedures will have a 100% review by the...
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