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PROTOCOL – INTRA-AORTIC BALLOON PUMP 

PURPOSE:
To outline the indications, specific procedures and guidelines for patient care for the transportation of patients receiving Intra-aortic Balloon Pump (IABP) therapy.

INFORMATION:  The IABP raises the intra-aortic pressure during diastole and lowers intra-aortic pressure by decreasing resistance, during systole.   During diastole the balloon is inflated, blood is displaced both proximally, which improves coronary artery and cerebral perfusion, and distally, which improves systemic flow. During systole the balloon is deflated.

PROCEDURE: 

1. Equipment:  (to be checked by flight nurse or perfusionist prior to initiating transport).
a. Secure mounting bracket for IABP or obtain necessary restraint straps.

b. Assure IABP transport pump availability.

c. Check pump bag for ECG, pressure and slave cables as well as a 60cc syringe with stopcock and an extra roll of recording paper. 

d. Unplug IABP and turn console on to assure battery power.  If low battery alarm sounds, replace transport battery or consider cancellation of transport.

e. Check transport helium tank.  IF tank is less than 25% full, change tank.

2. Management

a. Direct the loading and unloading of IABP at referring and receiving facilities.

b. General Standing Orders

c. Additional assessment to include: 
· Evaluation of all four extremity pulses.

· Appearance of the IABP insertion site.

· Review of chest x-ray (CXR) post balloon insertion if balloon was not inserted under fluoroscopy.  Balloon tip should be 1-2 cm distal to the left subclavian artery. If no CXR is available and the patient has unequal upper extremity pulses, a CXR should be obtained prior to transport to verify placement or the physician must verify and document proper placement in the transfer notes. 

· Size of IABP balloon and volume

d. Verify the balloon catheter is secured with suture or securely taped in place.  Consider utilizing a knee immobilizer or stabilize catheter and the affected extremity. 

e. For pain control, see Protocol – Pain

f. Note IABP settings, size of balloon and any complication during insertion.
g. Perform initial IABP set up as directed by datascope help screen.

h. Place Zoll multifunction pads and connect to Zoll monitor/defib/pacer as indicated.
i. Establish ECG tracing.  Record printed copy.

j. Transfer pressure monitor from referring IABP to Transport IABP.  (Patient will continue to be augmented by ECG trigger on the referring console.)

k. Connect IABP catheter to the transport IABP, perform autofilling and initiate pressure monitoring by pressing assist standby.  Increase IABP augmentation to MAXimum.
l. Set assist trigger ratio to same as patient is currently receiving (i.e., 1:1, 1:2, 1:3) and note trigger source (ECG, pressure).
m. Fine tune balloon timing (inflation/deflation) as needed.  See attached waveforms at end of protocol for reference.
n. Monitor and document the following parameters upon arrival and every 30 minutes thereafter:
· Systolic (PSP)
· Assisted systolic (only available with 1:2 timing)

· Diastolic (PDP)
· Augmented (assisted) diastolic (ADP)
· End diastolic (BAEDP, PEDP)
· Afterload reduction (PEDP, BAEDP)
· In general:  Balloon assisted end diastolic pressure should be less than the unassisted end diastolic pressure.  (This is effective afterload reduction) If not, your timing may need to be adjusted.

· In general: Assisted peak systolic pressure should be less than the unassisted peak systolic pressure. (Again, this is effective afterload reduction) If not, your timing may need to be adjusted.

o. If a pulmonary artery catheter is in place include the following documentation: PAS/PAD, CVP and PCWP.

p. If the heart rate is > 120 change the timing of the IABP to 1:2.

q. If the augmented BP is < 90 mmHg on the IABP timing of 1:2 with a heart rate <120/min change IABP timing to 1:1.

r. If the augmented BP is still < 90mmHg, refer to Cardiogenic Shock protocol.

s. If CVP or PCWP is not increased and/or the augmented BP < 90mmHg and/or the patients clinical assessment is one of hypovolemia-give 0.9 NaCl or Ringers Lactate 250 ml IVF Bolus if there are no signs of CHF or pulmonary edema.

t. If the CVP and/or PCWP do not increase with the IVF Bolus, and no sign of CHF or pulmonary edema- give an additional 250ml IVF Bolus.

u. If the CVP and/or the PCWP still does not increase-contact Medical Control.

v. If triggering on ECG and artifact occurs during transport, consider using a different lead with fewer artifacts.  IF this is still ineffective consider changing to pressure trigger. 

w. In the event of cardiac arrest, the IABP should be placed on arterial trigger.  The balloon will inflate from the pressure generated from CPR.  In addition, decreased augmentation to 50% balloon capacity.  If unable to trigger augmentation, turn balloon off and begin manual inflation of balloon every 3-5 minutes with 60 cc syringe and stopcock utilizing 40-60cc helium depending on size of balloon capacity. 

x. For Cardiogenic Shock – refer to Cardiogenic Shock Protocol.
y. For Cardiac Dysrhthmias – refer to appropriate protocol.

z. For Respiratory Failure - refer to Airway and Breathing Management Protocol.
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Line represents actual pressure tracing with an initial systolic waveform followed by a pump generated waveform and then the systolic waveform seen following a balloon waveform with reduced systolic pressure
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Early inflation. May result in premature closure of aortic valve, increase in LVEDV and LVEDP, increased afterload, increased myocardial oxygen demand
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Late inflation. Results in sub-optimal coronary perfusion.
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Early deflation. Sharp drop following diastolic augmentation. Diastolic augmentation sub-optimal. Results in sub-optimal coronary perfusion, potential for retrograde coronary and carotid blood flow, sub-optimal afterload reduction and increase myocardial oxygen demand.
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Late deflation. Afterload reduction almost absent. Increased myocardial oxygen demand due to LV ejecting against a greater resistance and a prolonged isovolumic contraction phase. Increased afterload.

IABP waveforms taken from ICU Web at http://www.aic.cuhk.edu.hk/web8/IABP%20pressure%20waveforms.htm
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