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This guide is produced by ICCAC – The International Consortium of Circulatory Assist 
Clinicians.  The ICCAC is the professional society for MCS Clinicians throughout the 
world. It has been vetted by experts in MCS, Air Medical Transport, and Emergency 
Services.  It should not replace the device operating manual as a primary source of 

information. 
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Patient Management For VADs

1. Assess the patients airway and intervene per your protocol.

2. Auscultate Heart Sounds to determine if the device is functioning and   
	 what	type	of	device	it	is.	If	it	is	continuous	flow	device,	you	should	hear		
 a “whirling sound”.

3. Assess the device for any alarms.

4. Look on controller usually found around the waist of the patient and  to  
 see what color tag and device it is.
 
5. Match the color on the device tag to the EMS Guide.

6. Intervene appropriately based on the type of alarm, tag (device) and   
 EMS Guide.

7. Start Large Bore IV.

8.	 Assess	vital	signs	–	Use	Mean	BP	with	Doppler	–	with	the	first	sound	you		
 hear is the Mean Arterial Pressure (MAP).

9. If no Doppler, use the Mean on the non invasive blood pressure machine.

10. Transport to closest VAD center. Call the number on the device to   
 get advice.

11. Bring all of the patients equipment.
 
12.	 Bring	the	significant	other	if	possible	to	act	as	a	expert	on	the	device	in		
 the absence of consciousness in the patient.
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The Jarvik 2000® VAS is 
available in two models: 
the Jarvik 2000® VAS, 
Post-Auricular Cable 
(JHI-001) and the Jarvik 
2000® VAS, Abdominal 
Cable (JHI-002). The main 
difference between the two 
models is the exit site of 
the drive cable. The drive 
cable of the Jarvik 2000® 
VAS, Abdominal Cable 
exits the abdomen and the 
drive cable of the Jarvik 
2000® VAS, Post-Auricular 
Cable exits at a Pedestal 
surgically attached to the 
skull behind the ear.

Jarvik 2000® VAS

Jarvik 2000® VAS, 
Post-Auricular Cable.

External Equipment for Jarvik 2000® VAS, Abdominal Cable.

Jarvik 2000® VAS, 
Abdominal Cable.

External Equipment for Jarvik 2000® VAS, Post-Auricular Cable. 

NOTE: This Field Guide is NOT intended to replace the Operator Manual and Patient Handbook.
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Reserve Battery/Charger.Li-ion Battery.

Jarvik 2000® VAS

The FlowMaker Controller provides:
1. power to the implanted blood pump, 
2. user settable speeds at which the pump runs, and 
3. alarms and warnings.
The FlowMaker® Controller does not monitor the actual blood flow 
that the Jarvik 2000® Ventricular Assist Device (VAD) is pumping. 
In general, the higher the setting number the more blood the Jarvik 
2000 VAD will pump. The tabulated flow estimates are based on 
research measurements in healthy animals. The actual blood flow 
may vary and will depend on several factors including blood pressure 
and the condition of the natural heart.

Dial
Setting

Speed 
Rpm

Flow
L/min

Power
Watts

1 8,000 1-2 3-4

2 9,000 2-3 4-5

3 10,000 4-5 5-6-7

4 11,000 5-7 7-8-9

5        12,000 7-8.5  8-9-10

FlowMaker® Controller. Diagram of FlowMaker® Controller Top Panel.
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Only one control adjustment to the Jarvik 2000® VAD can be made. The Jarvik 2000® VAD 
speed can be selected by turning the knob on the side of the FlowMaker® Controller. The setting 
number appears in the window on the top panel. The arrow indicates the direction to turn the knob 
to increase the speed.

Power Indicator Lights The numbers indicate the electrical power (Watts) that the VAD is using. 
One, two, or three numbers may be lit at any moment, and the lights may change rhythmically 
with the heartbeat of the natural heart. A power measure of 13 watts or more indicates 

malfunction. The High Power Indicator, number 13, will light yellow. This condition should receive prompt 
medical attention.

When the battery powering the Jarvik 2000® VAD is low, the Low	Battery	Alarm on the 
FlowMaker®	Controller	lights	yellow and the alarm sound beeps.  Remaining running time 
with the portable Li-ion Battery is about 5-10 minutes; with the Reserve Battery/Charger for 
approximately 15 minutes

If the Jarvik 2000® VAD stops or if the VAD speed drops to below 5,000 RPM for any reason, a 
steady alarm sound is heard and the Pump Stopped Alarm on the FlowMaker® Controller lights 
red. The Pump Stopped Alarm will also sound if the intermittent low speed featured on the ILS 
FlowMaker® Controller fails to function for any reason. Immediate attention is required. Follow the 

Pump Stopped Alarm procedure for the appropriate Jarvik 2000® VAS model (Post-Auricular Cable or 
Abdominal	Cable)	which	is	included	in	this	Field	Guide.

The Underspeed	Indicator	light	will	glow	yellow when the Flowmaker® Controller detects that 
the Jarvik 2000 ® VAD speed is slower than the dial setting selected. The most common reason 
is the battery voltage is too low. 

In this case, corrective actions are to: 
1 Select a lower speed setting on the Flowmaker® Controller and/or 2 Change the battery to a fully charged 
Li-ion Battery. If the underspeed indicator light is still lit, then the cause may be a fault in the system. Replace 
all external components; and if the underspeed light is still on after replacing all external components, treat the 
situation as an emergency and seek immediate medical attention. See Patient Handbook and Operator Manual 
for more details.
 

A non-rechargeable Alarm	Battery is used to assure that the FlowMaker Controller has 
enough power for the alarms if the main battery fails, if the battery cable fails, or if the main 
battery becomes accidentally disconnected.

This Alarm	Battery is located in a small housing on the end of the FlowMaker® Controller 
between the connectors for the cables. Be sure that the Alarm	Battery	Cap holding the Alarm Battery in place 
on the FlowMaker® Controller is screwed on finger tight whenever the FlowMaker® Controller is used. If the 
Alarm	Battery	Cap is not screwed finger tight in place, the backup power for the alarms will not function. Every 
time the Alarm	Battery	Cap is tightened, the Controller’s back-up Alarm needs to be tested. With a caregiver 
present, briefly disconnect the main battery (Li-ion Battery or Reserve Battery/Charger) to be sure the Pump 
Stopped Alarm sounds. The disconnection should be brief and the main battery should be reconnected almost 
immediately. If the Pump Stopped Alarm does not sound, retighten the Alarm Battery Cap and repeat the test. 

Contact the implant center immediately if the alarm does not sound during this test.

Speed Setting, Alarms, and Warnings

Jarvik 2000® VAS
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1.   Be sure the alarm is not an intermittent beeping 
which only indicates a low battery. If the alarm is 
beeping, change the battery as usual.

2. If the Jarvik 2000® VAD is stopped (steady 
alarm sounding, red light on):

a. Disconnect the Extension Cable from the 
drive cable at the abdomen, and set aside 
all the attached components. Disconnect the 
Li-ion Battery Cable and also partially unscrew 
the Alarm Battery Cap on the FlowMaker® 
Controller to silence the alarm.

b. Plug the drive cable (the cable exiting the 
skin at the abdomen) directly into the backup 
FlowMaker® Controller (eliminating the 
Extension Cable). Make sure the FlowMaker® 
Controller is set at speed setting 1. Make sure 
to tighten the Alarm Battery Cap on the backup 
FlowMaker® Controller to activate the alarm.

c. Using the backup Li-ion Battery Cable, plug a 
fully charged Li-ion Battery into the FlowMaker® 
Controller. 

d. If the Jarvik 2000® VAD now runs and the 
patient is feeling well, red tag the original 
components that were set aside in step 2a. 

e. Set the FlowMaker® Controller back at the 
speed the user was using prior to the alarm.

3. If	the	Jarvik	2000®	VAD	(pump)	is	still	
stopped	call	your	medical	emergency	
number	immediately.

4. Red tag all components of the system that 
were set aside before changing to the backup 
components in step 2a. 

5. Be sure that all external cables and connectors 
have been changed and check to see if the 
connector at the end of the drive cable exiting 
the skin at the abdomen is broken. If it is broken 
and has come apart – try to put it back together 
where it is broken. If the Jarvik 2000® VAD 

does not run, take the connector apart again – 
rotate the parts 90° and put the connector back 
together again. Repeat three times. The Jarvik 
2000 VAD may start. The connector may then 
be held together with tape while the patient is 
transported to the hospital for it to be repaired. 

6. It is possible that one of the connectors is not 
fully plugged in and is not making contact. 
Recheck all connectors.

7. If the Jarvik 2000® VAD still has not started, the 
patient should lie down and the support person 
should double check batteries and connectors. 
Try changing batteries again. It is possible 
that a discharged battery was removed and 
the same discharged battery was accidentally 
plugged back into the system. It is possible that 
neither battery is charged. If no lights illuminate 
on either battery, use a third battery. It is also 
possible that one of the connectors is not fully 
plugged in and is not making contact. Recheck 
all connectors.

8. If all of the above steps have been followed 
and all cables and components have been 
replaced without successfully restarting the 
Jarvik 2000® VAD, disconnect the power 
to	the	Jarvik	2000	VAD	by	unplugging	the	
battery. Also partially unscrew the Alarm Battery 
Cap on the FlowMaker® Controller. (The alarm 
should	stop	sounding). If the Li-ion Battery or 
Reserve Battery/Charger is not disconnected, 
the FlowMaker® Controller will apply power to 
the Jarvik 2000® VAD which could be harmful. 
Disconnecting the battery reduces the chance 
of a clot forming inside the Jarvik 2000® VAD by 
allowing the rotor to spin as blood flows across it. 
Note:		Return	any	failed	or	suspect	
component(s)	to	your	Clinical	Center	for	
evaluation	by	Jarvik	Heart,	Inc.

Jarvik 2000® VAS
Procedure to Resolve Pump Stopped Alarm

Jarvik 2000® VAS, Abdominal Cable
The most likely reason for the Jarvik 2000® VAD (pump) to stop is a completely discharged	battery or 
a disconnected or damaged cable. If the cause of a component failure is clearly identifiable (i.e. low 
battery, physical damage, etc.) replace that cable or component first.
If the cause is unknown, follow these step-by-step instructions with the assistance of a support person. The 
patient should sit down or lie down. This procedure should be completed quickly.  Back-up equipment must 
be immediately available.
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Jarvik® 2000

Adapted from Sweet, L. and Wolfe, Jr., A. Mechanical Circulatory Devices in Transport in ASTNA: Patient Transport Principles and Practice, 
4th ed., Mosby, 2010 in press. This guide does not supersede manufacturer instructions. Copy with permission only. March 2015 Jarvik 2000®




