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Agency:  Commerce, Community and Economic Development
Grants to Named Recipients (AS 37.05.316)
Grant Recipient:  Girdwood Volunteer Fire Department

Project Title: Project Type: Equipment and Materials

Girdwood Volunteer Fire Department - CPR Resuscitation
Devices

State Funding Requested: $25,559 House District: Anchorage Areawide (11-27)
One-Time Need

Brief Project Description:
Emergency Medical Service Equipment LucasII Mechanical Cardio Pulmonary Resuscitation (CPR)
Device.

Funding Plan: 
Total Project Cost:  $33,331 
Funding Already Secured:  ($7,772)
FY2015 State Funding Request:  ($25,559)
Project Deficit:  $0 
Funding Details:

2014 - Manufacturing Discount granted by PhysioControl at 20% off list price total discount $4972

2014 - Girdwood Fire Department approves funding 10% of total project cost or $2800

Detailed Project Description and Justification:
Girdwood Volunteer Fire Department is requesting funding for two automated cardiopulmonary resuscitation (CPR)devices.
The Lucas II is a battery operated piston strapped on a backboard secured to the patient's chest during cardiac arrest.
Unlike traditional CPR, once positioned properly, the Lucas II device allows consistent and uninterrupted CPR all the way
into the emergency room and cardiac surgery suite. Once the Lucas II device is strapped on a patient, it isn't removed even
as the hospital performs emergency surgery on the patient. Obtaining this device will dramatically change cardiac arrest
survivability. 

In the past, out of hospital cardiac arrest patients who had a coronary artery blockage too severe to allow the heart to be
restarted would not be transported to the hospital. The difficulty of providing manual, uninterrupted CPR sufficiently to
circulate blood to the brain and vital organs for the length of time needed to transport patients to the hospital is not realistic
and make any further treatment unlikely, especially in rural Alaska. The use of high quality mechanical CPR devices now
allows a patient to be transported while maintaining circulation. This scenario is not a futuristic dream: it is happening right
now in cities across the country and in Anchorage. Patients in complete cardiac arrest who would have been left for dead
just a few years ago are now surviving. The Lucas II has a mechanical chest compression rate of 100 compressions per
minute that provides the patient the best possible chance for survival and meets the best recommendations of the American
Heart Associate. Without the uninterrupted top quality CPR provided by the Lucas II many victims of sudden cardiac arrest
will not survive.
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Anchorage Fire Department ambulances all use the highly portable Lucas II Device, funded through the legislature in fiscal
year 2011, and are reporting improved outcomes through use of the device. The Girdwood Fire Department has not
received funding for these devices for our two ambulances, Medic 41 and Medic 42. The total cost of two Lucas II Devices,
as quoted by the manufacturer, is $28,359.

Project Timeline:
Being that this is critical life saving medical equipment it is our hope to have two of the LucasII devices in service by August
of 2015.  Web are ready to purchase immediately upon receipt of funds and have already contacted two highly regarded
emergency physicians to provide training. No funds will be needed for this training, and it will be completed within the first 3
months of receiving funding for all responders of all levels at Girdwood Fire Department.

Entity Responsible for the Ongoing Operation and Maintenance of this Project:
Girdwood Fire Department 

Grant Recipient Contact Information:
Name: Terry L. Kadel
Title: EMS Deputy Chief
Address: PO Box 915

Girdwood , Alaska 99587
Phone Number: (907)783-2511
Email: kadeltl@muni.org

Has this project been through a public review process at the local level and is it a community priority? X Yes No
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Girdwood Health Clinic, Inc. 
PO Box 1130 

Girdwood, AK 99587 
Phone (907) 783-1355   Fax (907)783-1357 

 

 

A 501 (c)(3) Nonprofit Clinic 

Serving the Turnagain Arm Area 

Friday, February 07, 2014 

 

 

To the Honorable Senator Cathy Giessel:  

Dear Senator Giessel  

Please support the request from the Girdwood Volunteer Fire Dept. for purchase of 2 Lucas II devices to 

provide un interrupted CPR for victims of cardiac arrest during transport to a hospital.   It is especially 

important for our EMS transport crews to have these life saving devices which will allow them to be 

safely seat belted in during transport while continuing chest compressions on their patients.   

The Girdwood Volunteer Fire Dept.  responds to major trauma and life threatening cardiac events for 

Girdwood and the Turnagain Pass area.   It is not uncommon for transports to take over an hour to reach 

the emergency rooms in Anchorage.   These devices will provide consistent high quality lifesaving 

compressions that save lives and improve outcomes for these victims during these long transports. 

Please fund the Lucas II  equipment request to enable our Volunteer EMS crews to continue their life 

saving work without endangering themselves as unseat belted passengers in the back of an ambulance.   

With sincere appreciation for your hard work on behalf of all the communities of the Turnagain Arm area. 

 

Kerry Dorius ANP 

Executive Director 

Girdwood Health Clinic  
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EFFECT I V E                  C O N S IST EN T                   U N IN T ER RU P T ED                  SA FE

WHY CHOOSE LUCAS: CLINICAL OVERVIEW

1
LUCAS delivers effective and 
consistent chest compressions 
with a minimum of interruptions.

Better than manual CPR...
LUCAS delivers compressions according to guidelines:

• > 5cm/2” depth

• > 100 compressions per minute

• equal time for compression / decompression

• full chest recoil

LUCAS has shown to significantly improve quality and increase consistency of 
compressions compared to manual CPR, both at the scene, during ambulance or 
helicopter transportation, as well as in the cath lab setting.1-3

...with less interruptions
In prehospital use, at the scene and during transportation,4, 5 LUCAS has shown to 
significantly increase chest compression fractions to around 90% compared to 
manual CPR.

At the scene On the move In the hospital
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LUCAS helps sustain 
blood circulation to the brain,  
the heart and vital organs.

Increased flow to the brain >15mmHg threshold for ROSC

24 mm Hg 

0 mm Hg 

+20% EtCO2

Increased flow to the brain
LUCAS has shown to improve blood flow to the brain compared to manual CPR 
in prehospital patients (60% increase as measured by Doppler).6 These findings are 
consistent with results from experimental studies.7 In addition, brain circulation as 
measured by cerebral oximetry during prolonged LUCAS compressions has shown 
values exceeding previously published values during manual CPR.8

>15mmHg threshold for ROSC
Both human9, 10 and experimental11, 12 studies have shown that LUCAS can produce 
coronary perfusion pressures of over 15mmHg during prolonged CPR, better than 
manual CPR.

+20% EtCO2

LUCAS has shown to significantly increase EtCO2 levels, compared to manual CPR  
in a prehospital, controlled clinical study13 as well as in experimental studies.7, 14

2



EFFECT I V E                  C O N S IST EN T                   U N IN T ER RU P T ED                  SA FE

WHY CHOOSE LUCAS: CLINICAL OVERVIEW

3
LUCAS allows for lifesaving  
interventions.

Treat the cause during prolonged CPR 
The importance of diagnosing and treating the underlying cause (known as the H’s and  
the T’s) is fundamental to the management of all cardiac arrest rhythms.15

LUCAS has helped save patients whose cardiac arrest required treatment of the 
underlying cause, such as: 

• coronary artery infarction treated with PCI during CPR 16-19

• pulmonary emboli treated with prolonged CPR and thrombolysis 20-22

• accidental hypothermia and/or submersion 23-28

• electrolytical imbalances 29, 30

• cardiac arrest due to anaphylactic shock31

Several more therapy-resistant cardiac arrests requiring long resuscitation efforts, many 
over an hour, have been reported with LUCAS and with good neurological outcomes.32-36

PCI during LUCAS chest compressions
Mechanical chest compressions have an AHA class IIa recommendation for use during 
emergency coronary intervention in the cath lab, based mainly on LUCAS references. 37

LUCAS during PCIMechanical chest 
compressions during PCI

LU
CA

S in the cath lab

Class IIa (LOE C)

Treatable causes of SCA15

The H’s and T’s
HYPOXIA
HYPOVOLEMIA
HYDROGEN ION (ACIDOSIS)
HYPO-/HYPERKALEMIA
HYPOTHERMIAH

T
TOXINS
TAMPONADE (CARDIAC)
TENSION PNEUMOTHORAX
THROMBOSIS, PULMONARY
THROMBOSIS, CORONARY
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LUCAS delivers safe chest 
compressions for patients 
and responders.

Safe for the patient
Autopsy studies have shown that LUCAS compressions are safe for the patient,  
with the same type of side-effects as for manual CPR. 38-41

EMS and hospital organizations around the world have reported good, improved or 
neutral short term outcomes 42-48 as well as improved neurological outcomes 49 after 
implementing LUCAS.

Improved responder safety
Effective CPR is hard work, tiring and could cause injury to a rescuer’s back. One study 
showed that ~60% of rescuers always experienced back discomfort when providing 
manual CPR. 50 LUCAS facilitates effective CPR and removes the issue of the “mattress 
effect”. CPR related back injuries can be reduced among the staff. 

In the case of transporting patients during ongoing CPR, rescuers can sit safely belted 
in ambulances or harnessed during take-off and landing in helicopters.

In the cath lab, CPR providers can stay out of the immediate X-ray field.

4

Safe for the patient Reduced fatigue and back painImproved safety during transit
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Clinical Summary

Objective:

To determine whether administering mechanical chest compressions 
with defibrillation during ongoing compressions (LUCAS-CPR), 
compared with manual cardiopulmonary resuscitation (Manual-CPR), 
according to the guidelines, would improve 4-hour survival. 

Intervention:

Start manual CPR. Randomize to:

•	 LUCAS-CPR: 

	 — Apply and start the LUCAS device

	 — �3 minute compression cycles (90 s + defibrillation + 90 s),  
then stop for rhythm checks 

•	 Manual-CPR: 

	 — �Continue manual chest compressions according to 2005 
European Resuscitation Council (ERC) guidelines

	 — �2 minute compression cycles with stops for rhythm checks 
and defibrillation

Both groups received medications according to ERC guidelines.

Primary endpoint

•	 Four-hour survival after successful return of spontaneous  
circulation (ROSC)

Secondary endpoints

•	 ROSC defined as a spontaneous palpable pulse

•	 Arrival to the emergency room with spontaneous palpable pulse

•	 Survival to discharge from ICU without severe neurological 
impairment with a Cerebral Performance Category1 (CPC)  
scale of 1 or 2

•	 Survival to hospital discharge with good neurological outcome 
(CPC 1 or 2)

•	 Survival 1 and 6 months after cardiac arrest with good 
neurological outcome (CPC 1 or 2)

Method:

•	 Study was conducted from January 2008 to August 2012 in  
6 European sites.

•	 2,589 out-of-hospital cardiac arrest patients were randomized 
to treatment with LUCAS-CPR (n=1,300) or with Manual-CPR 
(n=1,289).

•	 Surviving patients were followed for 6 months and evaluated for 
neurological outcome using the CPC Scale. Good neurological 
outcome was a CPC score of 1-2.

•	 Patients treated with defibrillation prior to arrival of the ambulance 
crew or crew witnessed cardiac arrest successfully treated with 
the first defibrillation were excluded.

Results:

•	 Four-hour survival rate was 23.6% (n=307) with LUCAS-CPR and 
23.7% (n=305) with Manual-CPR (risk difference -0.05%, 95% C.I. 
-3.3 to 3.2, p=1.00).

•	 ROSC defined as a spontaneous palpable pulse: 

	 — �35.4% vs. 34.6% (95% C.I. -2.9 to 4.5, p=.68)

•	 Arrival to emergency room with spontaneously palpable pulse:

	 — �28.2% vs 27.7% (95% C.I. -3.0 to 3.9, p=.83)

•	 Survival with good neurological outcome (CPC 1-2) in the 
LUCAS-CPR and Manual-CPR was:

	 — �8.3% (n=108) vs. 7.8% (n=100) (p=0.61) at hospital discharge

	 — �8.1% (n=105) vs. 7.3% (n=94) (p=0.46) at one month

	 — �8.5% (n=110) vs. 7.6% (n=98) (p=0.43) at 6 months 

•	 The percent of surviving patients with good neurological outcome 
(CPC 1-2) in relation to the overall number of survivors in the 
LUCAS-CPR and Manual-CPR group respectively were:

	 — �62% vs. 54% at intensive care unit (ICU) discharge

	 — �92% vs. 86% at hospital discharge

	 — �94% vs. 88% at one month

	 — �99% vs. 94% at 6 months after cardiac arrest

Rubertsson S, Lindgren E, Smekal D, et al. Mechanical chest compressions and simultaneous defibrillation vs conventional cardiopulmonary 
resuscitation in out-of-hospital cardiac arrest: The LINC Randomized Trial. JAMA. 2014;311:53-6.

Mechanical Chest Compressions and Simultaneous Defibrillation vs  
Conventional Cardiopulmonary Resuscitation in Out-of-Hospital Cardiac Arrest.  
The LINC Randomized Trial.



Conclusions:

There was no significant difference in 4-hour survival between 
patients treated with the LUCAS-CPR algorithm or those treated with 
Manual-CPR. The vast majority of survivors in both groups had good 
neurological outcome by 6 months.

LINC Discussion Points

•	 The large, randomized LINC trial provides the highest level of 
evidence that the LUCAS device can be routinely used to treat 
prehospital cardiac arrest patients with good survival rates 
and neurological outcomes. Ninety-nine percent (99%) of the 
survivors treated with LUCAS had a good neurological outcome 
at 6 months follow up. Both the absolute and relative number 
of patients with good neurological outcome was consistently 
higher in the LUCAS-CPR group, however, not reaching statistical 
significance difference to Manual-CPR. This data supports 
implementation of the LUCAS® chest compression system.

•	 Throughout the LINC trial activities were made to ensure the 
LUCAS device was compared to high quality Manual-CPR2:

	 — �Rescuers were trained twice as often as typically done; every 
6 months, in both CPR methods and algorithms

	 — �Over 800 tests were made with rescuers at the sites to 
evaluate CPR performance and as well as adherence to study 
algorithms in a manikin setting, with immediate feedback

	 — �Many rescuers participating in the LINC trial stated they were 
motivated to provide high-quality manual CPR and “competed” 
with LUCAS to help save patients randomized to the Manual-
CPR group. Being part of a study itself might have improved 
CPR skills and behavior.

•	 The LINC trial excluded the most viable prehospital cardiac 
arrest patients; the ones that had been defibrillated before the 
arrival of the ambulance (e.g. with an AED) as well as the ones 
who had a crew-witnessed cardiac arrest and were successfully 
defibrillated with the first shock. The overall survival rate is likely 
to be considerably higher when these patients are included.

•	 The investigator and steering committee designed an algorithm 
for the LUCAS-CPR group designed to minimize pre- and 
post-shock pauses. Thus the defibrillation was provided during 
ongoing CPR in the midst of each 3 minute cycle of chest 
compressions, e.g. each defibrillation was preceded and followed 
by 90 seconds of chest compressions without any interruption.

•	 The LINC trial also provides valuable data on the usability and 
reliability of the LUCAS device:

	 — �The LUCAS device showed a high reliability of 99.4% during 
the four years the study was conducted

	 — �95% of patients fit the device
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n (%)

CPC 1 CPC 2 CPC 3 CPC 4
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Neurological outcomes 

1 

L-CPR 

L-CPR 

L-CPR 

L-CPR 

M-CPR 

M-CPR 

M-CPR 

M-CPR 

54 (4.2%) 44 (3.4%) 34 (2.6%) 26 (2.0%)

34 (2.6%) 48 (3.7%) 40 (3.1%) 29 (2.2%)

89 (6.8%) 19 (1.5%) 9 (0.7%) 0 (0%)

67 (5.2%) 33 (2.6%) 15 (1.2%) 1 (0.1%)

92 (7.1%) 13 (1.0%) 7 (0.5%) 0 (0%)

74 (5.7%) 20 (1.6%) 13 (1.0%) 1 (0.1%)

103 (7.9%) 7 (0.5%) 1 (0.1%) 0 (0%)

88 (6.8%) 10 (0.8%) 6 (0.5%) 0 (0%)

54 (4.2%) 44 (3.4%) 34 (2.6%) 26 (2.0%)

34 (2.6%) 48 (3.7%) 40 (3.1%) 29 (2.2%)

89 (6.8%) 19 (1.5%) 9 (0.7%) 0 (0%)

67 (5.2%) 33 (2.6%) 15 (1.2%) 1 (0.1%)

92 (7.1%) 13 (1.0%) 7 (0.5%) 0 (0%)

74 (5.7%) 20 (1.6%) 13 (1.0%) 1 (0.1%)

103 (7.9%) 7 (0.5%) 1 (0.1%) 0 (0%)

88 (6.8%) 10 (0.8%) 6 (0.5%) 0 (0%)

54 (4.2%) 44 (3.4%) 34 (2.6%) 26 (2.0%)

34 (2.6%) 48 (3.7%) 40 (3.1%) 29 (2.2%)

89 (6.8%) 19 (1.5%) 9 (0.7%) 0 (0%)

67 (5.2%) 33 (2.6%) 15 (1.2%) 1 (0.1%)

92 (7.1%) 13 (1.0%) 7 (0.5%) 0 (0%)

74 (5.7%) 20 (1.6%) 13 (1.0%) 1 (0.1%)

103 (7.9%) 7 (0.5%) 1 (0.1%) 0 (0%)

88 (6.8%) 10 (0.8%) 6 (0.5%) 0 (0%)

54 (4.2%) 44 (3.4%) 34 (2.6%) 26 (2.0%)

34 (2.6%) 48 (3.7%) 40 (3.1%) 29 (2.2%)

89 (6.8%) 19 (1.5%) 9 (0.7%) 0 (0%)

67 (5.2%) 33 (2.6%) 15 (1.2%) 1 (0.1%)

92 (7.1%) 13 (1.0%) 7 (0.5%) 0 (0%)

74 (5.7%) 20 (1.6%) 13 (1.0%) 1 (0.1%)

103 (7.9%) 7 (0.5%) 1 (0.1%) 0 (0%)

88 (6.8%) 10 (0.8%) 6 (0.5%) 0 (0%)

CPC 2 CPC 3 CPC 4 CPC 1 
n (%) 

ICU 
Discharge 

Hospital 
Discharge 

6 months 

1 month 

Percent of ITT Population 

* 

2% 0% 8% 10% 4% 6% 12% 

0.04 

0.08 

0.17 

0.29 

p 

p

54 (4.2%) 44 (3.4%) 34 (2.6%) 26 (2.0%)
0.04

34 (2.6%)   48 (3.7%) 40 (3.1%) 29 (2.2%)

89 (6.8%)   19 (1.5%) 9 (0.7%) 0 (0%)
0.08

67 (5.2%)   33 (2.6%) 15 (1.2%) 1 (0.1%)

92 (7.1%)   13 (1.0%) 7 (0.5%) 0 (0%)
0.17

74 (5.7%)  20 (1.6%) 13 (1.0%) 1 (0.1%)

103 (7.9%)  7 (0.5%) 1 (0.1%) 0 (0%)
0.29

88 (6.8%)   10 (0.8%) 6 (0.5%) 0 (0%)
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Neurological outcomes 

1 

L-CPR 

L-CPR 

L-CPR 

L-CPR 

M-CPR 

M-CPR 

M-CPR 

M-CPR 

54 (4.2%) 44 (3.4%) 34 (2.6%) 26 (2.0%)

34 (2.6%) 48 (3.7%) 40 (3.1%) 29 (2.2%)

89 (6.8%) 19 (1.5%) 9 (0.7%) 0 (0%)

67 (5.2%) 33 (2.6%) 15 (1.2%) 1 (0.1%)

92 (7.1%) 13 (1.0%) 7 (0.5%) 0 (0%)

74 (5.7%) 20 (1.6%) 13 (1.0%) 1 (0.1%)

103 (7.9%) 7 (0.5%) 1 (0.1%) 0 (0%)

88 (6.8%) 10 (0.8%) 6 (0.5%) 0 (0%)

54 (4.2%) 44 (3.4%) 34 (2.6%) 26 (2.0%)

34 (2.6%) 48 (3.7%) 40 (3.1%) 29 (2.2%)

89 (6.8%) 19 (1.5%) 9 (0.7%) 0 (0%)

67 (5.2%) 33 (2.6%) 15 (1.2%) 1 (0.1%)

92 (7.1%) 13 (1.0%) 7 (0.5%) 0 (0%)

74 (5.7%) 20 (1.6%) 13 (1.0%) 1 (0.1%)

103 (7.9%) 7 (0.5%) 1 (0.1%) 0 (0%)

88 (6.8%) 10 (0.8%) 6 (0.5%) 0 (0%)

54 (4.2%) 44 (3.4%) 34 (2.6%) 26 (2.0%)

34 (2.6%) 48 (3.7%) 40 (3.1%) 29 (2.2%)

89 (6.8%) 19 (1.5%) 9 (0.7%) 0 (0%)

67 (5.2%) 33 (2.6%) 15 (1.2%) 1 (0.1%)

92 (7.1%) 13 (1.0%) 7 (0.5%) 0 (0%)

74 (5.7%) 20 (1.6%) 13 (1.0%) 1 (0.1%)

103 (7.9%) 7 (0.5%) 1 (0.1%) 0 (0%)

88 (6.8%) 10 (0.8%) 6 (0.5%) 0 (0%)

54 (4.2%) 44 (3.4%) 34 (2.6%) 26 (2.0%)

34 (2.6%) 48 (3.7%) 40 (3.1%) 29 (2.2%)

89 (6.8%) 19 (1.5%) 9 (0.7%) 0 (0%)

67 (5.2%) 33 (2.6%) 15 (1.2%) 1 (0.1%)

92 (7.1%) 13 (1.0%) 7 (0.5%) 0 (0%)

74 (5.7%) 20 (1.6%) 13 (1.0%) 1 (0.1%)

103 (7.9%) 7 (0.5%) 1 (0.1%) 0 (0%)

88 (6.8%) 10 (0.8%) 6 (0.5%) 0 (0%)

CPC 2 CPC 3 CPC 4 CPC 1 
n (%) 

ICU 
Discharge 

Hospital 
Discharge 

6 months 

1 month 

Percent of ITT Population 

* 

2% 0% 8% 10% 4% 6% 12% 

0.04 

0.08 

0.17 

0.29 

p 

ICU Discharge

Hospital 
Discharge

1 month

6 months

Percent of ITT (Intention To Treat) Population

0%	 2%	 4%	 6%	 8%	 10%	 12%

*Statistically significant



Putting the LINC Trial into Perspective

•	 Using randomization envelopes at the patient’s side, as in the 
LINC trial, effectively reduces patient selection bias and other 
confounding factors. This gives the LINC trial a higher scientific 
value than cluster, retrospective or historically controlled studies. 

	 — �Cluster-randomized studies run a higher risk of patient selection 
biases and geographical or temporal inconsistencies.

	 — �Retrospective analyses of contemporary use of manual and 
mechanical CPR run a risk of skewed survival results as it is 
typically more of the difficult/prolonged resuscitations that 
receive mechanical CPR. 

	 — �Historically controlled studies may more truly reflect the actual 
effect of implementing mechanical CPR and its synergistic 
effects on the chain of survival, but may also include effects 
caused by other factors.

•	 The largest site participating in the LINC trial purchased 
their LUCAS study devices before the LINC trial results were 
available. They appreciated not only the effectiveness of the 
device, but also the many operational efficiencies and safety 
aspects provided to the team.

•	 With a mechanical compression device, there is an increased 
emphasis on clinical judgment, rather than rescuer fatigue and 
practical considerations, when deciding whether to continue 
or stop resuscitation efforts. Recently, positive outcomes after 
prolonged CPR have received attention.3,4

•	 The LINC trial is part of over 100 LUCAS publications3 showing  
the LUCAS device can safely and effectively be implemented as 
a tool to:

	 — �secure consistent, continuous and high quality of chest 
compressions to sustain vital circulation to the heart and brain 

	 — �facilitate safe and effective CPR during patient movement and 
transportation 

	 — �facilitate prolonged CPR bridging to other lifesaving therapies 
or ROSC

	 — �facilitate emergency PCI during ongoing CPR in the cath lab to 
treat the cause of cardiac arrest (Class IIa AHA)

•	 The results from the LINC trial apply only to the LUCAS device 
and no other mechanical chest compression device. 
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