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ALAMEDA COUNTY EMS AGENCY

With

Proposed Trial Study

CONVETIONAL MANUAL CPR compared to CONVETIONAL MANUAL CPR with

an IMPEDANCE THRESHOLD DEVICE (ResQPOD Circulatory Enhancer)

ANTICIPATED START DATE: APRIL 1, 2007

LOCAL EMS AGENCY: Alameda County Emergency Medical Services

PROVIDER AGENCY: Alameda County Fire Department /Hayward Fire Department

PROCEDURE /EQUIPMENT: Res Q POD Circulatory Enhancer

METHOD° Prospective Non-randomized (Conventional Manual CPR with ResQPOD)

compared to Historic Controls /Database (Conventional Manual CPR)

1. Description of procedure, device or medication requested:

The ResQPOD Circulatory Enhancer is classified as an Inspiratory Impedance Threshold

Device (ITD).

The ResQPOD is a valve device that is placed between the bag valve and mask of a BVM,

between a bag valve and a tracheal tube, or between a bag valve and another rescue airway

such as a Combitube. The device is intended to be used when performing CPR.

The ResQPOD utilizes the impedance of the body's respiratory and circulatory systems to

create a vacuum (negative pressure) in the chest during the recoil phase of CPR, which

follows each chest compression. The ResQPOD prevents the influx of respiratory gases into

the chest during the chest wall recoil (relaxation or decompression phase), which lowers the

intrathoracic pressure and draws more venous blood back to the heart. Improved blood

return to the rigl3t side of the heart (preload) results in improved blood flow to the lungs, and

out of the left side of the heart (cardiac output) during subsequent compressions.

2. Description of the medical conditions for which the procedure /medication /device

will be utilized:

The Alameda County Fire Department and Hayward Fire Department Paramedics will

provide conventional CPR with the ResQPOD to ALL non-traumatic cardiopulmonary

arrest patients that are presumed to be 12 years of ale or older. All patients must meet

Alameda County criteria for resuscitation efforts. Special attention will be directed to

meeting the current 2005 American Heart Association standards for number and volume of

ventilations and number and depth of chest compressions for CPR. The Auto Pulse or any

other CPR adjuncts will not be used for the study patients.



Paramedics will intubate the cardiac arrest patient as per Alameda County protocol.
Intubations will be confirmed by colorimetric capnometer or waveform capnography, and the
esophageal detection device. Medics will perform conventional CPR according to current
2005 AHA Guidelines and will attach the ResQPOD circulatory enhancement device
between the bag valve and mask, bag valve and tracheal tube or bag valve and Combitube.

3. Alternatives (disadvantages /disadvantages)

There is one alternative to the proposed Impedance Threshold Device (ResQPOD):
conventional manual CPR.

Conventional Manual CPR:

Advantages =none
Disadvantages = lower blood flow, lower perfusion pressures

4. An estimate of frequency of utilization:

The Alameda County Fire Department attempts resuscitation on approximately 200+ medical
cardiopulmonary arrests per year. The Hayward Fire Department attempts resuscitation on
approximately 100+ non-traumatic cardiopulmonary arrests per year. Combined, the two
departments, over a six month period should utilize the ResQPOD approximately 150 times.
The non-traumatic cardiac arrest survival rates for Alameda County and Hayward Fire
Departments collectively, and specifically regarding ventricular fibrillation / pulseless
ventricular tachycardia are: 2005 = 13.1 %, and 2006 = 15.0%.

5. Other factors or exceptional circumstances:

The following axe contraindications for the use of the ResQPOD:
Dilated cardio myopathy, congestive heart failure, pulmonary hypertension, flail chest, aortic

stenosis, chest pain, shortness of breath. Obviously, the patients may not be able to provide a
history of these conditions. The device should not be used if family members or friends

provide a history of any of the above conditions. The device should be removed upon the
return of spontaneous circulation (ROSC). While it is probably acceptable for breathing
patients, it is not designed to do so. The device may i should be reapplied if the patient
subsequently loses pulses.

6. Any supporting data, including relevant studies and medical literature:

See attachment #1 for documentation

7. Recommended policies /procedures to be instituted regarding: See attachment #2 for
documentation

• Use: (Protocol)

• Medical Control: (Protocol)

• Treatment Protocols: (Protocol)



• Quality assurance of procedure /medication /device: (Protocol)

Each Fire Department will complete a data summery sheet with the following data points:

estimated downtime, estimated time to CPR, estimated time to defibrillation (if applicable),

initial rhythm, changes in rhythm, initial colorimetric capnomety or capnography values and

any changes in the course of the cardiac arrest, return of spontaneous circulation (ROSC) at

scene, ROSC at hospital, and survival to discharge from hospital; this will be obtained by the

EMS agency monthly. See attached documentation (Data sheet}

8. Description of the training and competency testing required to implement the

procedure /medication /device: See attachment #3 for documentation (protocol and

training materials}

9. Copy of the local EMS System Evaluation and Quaiaty Improvement Program plan

for this request: See attachment #4 for documentation

The ResQPOD trial study will be reviewed and evaluated by following applicable

Administrative policies under Section 1000 and Policy # 2251 established by Alameda

County Emergency Medical Services: (ALCO EMS Administrative Manual /Policies)

• Trail Study Process (Admin. # 1000)

• Emergency Medical Oversight Committee (EMOC) (Admin. # 1000)

Research Committee (Adrnin. # 1000)

• Quality Council (QC) (Admin. # 1000)

• Quality Improvement Responsibilities —EMS (QIR # 2250 / 2251)

Please refer to the attached ResQPOD Protocol for specifics regarding process,

procedure, data collection and medical oversight.
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Circulatory Enhancer

Techno~ogy Overview i~roei~e~c ~ea~tu~es

the ResQPQD is placed between a ventilation source (e.g., bag-valve or demand-valve

ResgPO~ Circulatory resuscitator) and an airway adjunct, The ResQPOD is designed with a series of

Enhancer features to aid rescuers in enhancing circulation for patients receiving assisted ventilation,
such as those receiving CPR.
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The generally cleared indication for the ResQPOD is a temporary increase in blood
circulation during emergency care, hospitals CI1111C dIICI I~OITIe US2. Click here to review the Instructions

for use. Studies are ongoing in the United States to evaluate the
long-term benefit of the ResQP~D for indications related to patients suffering from
cardiac arrest, hypotension during dialysis
and severe blood loss.

For more information on completed clinical studies click here. T~12 C2f21"E't1C~5 (71l tr11S W2~SIte aI"e t10t IIl~~C1C~EC~

to imply specific outcome-based claims not yet cleared by the t~S Faod and Drug
Administration.

All Rights Reserved. 2006

http://www.advancedcirculatory.com/cet/pradfeatures.htm 1/18/2007
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Circulatory Enhancer

Technology Overvs~:w

ResQaOD Circulatory introducing fhe most ac~vancetH device for enhacweing

Enhancer circulation in patients requiring assistec@ verotiEation, such

~, ~~ ~,, : as those receiving cardiopulmonary Resuscitation (CPR)
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ACSI Circulatory
Enhancer

Home

Advanced Circulatory
Systems, Ina
7615 Golden Triangle Drive,
Suite A
Eden Prairie, MN 553v4
877-RESQPOD
1-877-737-7763
wv~w. advancedcircu~atory. com

The generally cleared indication for the ResQPOD is a temporary increase in blood

circulation during emergency care, hospital, C~IC11C 1nCI IIOCTt2 IIS~. Click here to review the Instructions

for Use. Studies are ongoing in the United States to evaluate the

long-term benefit of the ResQPOD for indications related to patients suffering from

cardiac arrest, hypotension during d'ea~ysis
and severe blood loss.

For more information on completed clinical studies click here. The references on this website are rrot sntended

to imply specific outcome-based claims not yet cleared by the US Food end Drug

Administration.

http://www.advancedcirculatory.cam/cet/resgproduct.htm 1/18/2007
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ACSI Circulatory
Cnhancer

Home

Advanced Circulatory
Systems, Inc.
7615 Golden Triangle Dnufe,
Suite A
Eden Prairie, MN 55344
877-RESQPOD
1-877-737-7763
www, advancedcircuEatory. com

Technology

The ResQPOD's selective inspiratory technology for

patients receiving assisted ventilation, for example, during

the release phase of CPR.

Utilizes the relationship of the respiratory ar~d circulatory

systems.
Selectively impedes inspiratory gases from coming into the

Lungs for patients receiving assisted ventiCation, for

example, during the release phase of CPR,

Results in increasing negative pressure and creating a

greater vacuum in khe chest, and

Results in greater venous return.

Increasing Blood Flow During Assisted Ventilation

During the decompression (release) phase of CPR, for example,

an increase in negative pressure in the thoracic cavity results in

drawing more blood back into the chest, providing greater venous

return to the heart.

CPR Alone ResQPL1D +CPR

_. _ __

~,~, ~,~

iI

i

~'

81ood Flow to Heart 
Greater Blood Flow
to Heart

RELEASE: CPR alone delivers RELEASE: ResQPOD

approximately 15% of normal doubles blood flow back

blood flow to the heart to the heart

Improved venous return results in increased cardiac output during

the subsequent compression phase of CPR, providing greater

blood flow to the brain.

CPR Alone ResQPOD +CPR

http:l/www.advancedcirculatory.comlcet/technology.htm 1 /18/2007
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Blood Flow to Srain

COMPRESSION: CPR alone

delivers approximately 25% of

normal blood flow to the brain

Page 2 of 2

Greater'Blood Flow to

Brain

COMPRESSION: ResQPOD

delivers >70% of normal

blood flow to the brain

The ResQPdD selectively impedes inspiratory gases duri
ng the

release phase of CPR resulting in:

Increased negative pressure in the thorax

Greater venaus return to the heart

Increased coronary perfusion

Increased blood flow during the next compression

~ Resuscitation 2002; Langhelle et ai

~ Anesthesia and Analgesia 2001; Lurie et al

The generally cleared indication for the ResQPOD is a temporar
y increase in blood

circulation during emergency care, hospitals CIIIIIC aCiCI IlOCTI~ USG. Click here to review the Ins
tructions

for use. Studies are ongoing in the United States to evaluate the

long-term benefit of the ResQPOD for indications related to pat
ients suffering from

cardiac arrest, hypotension during dialysis

and severe blood lass.

For more information on completed clinical studies click here. The 
C'~feC'et10ES 011 t~'l15 W~~Slte dl"2 Cl0$ IIlt21'

~C~~C)

to imply specific outcome-based cfai;ns not yet cleared by the US
 Food and Drub

Administration.

All Rights Reserved. 2006

httn ~ /lwww_advancedcirculatory.com/cet/technology.htrn 
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Vital organ blood flow with the impedance

threshold device.
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From the Department of Emergency Medicine, Medical

College of Wisconsin, Milwaukee, WI (TPA); Advanced

Circulatory Systems, Eden Prairie, MN (KGL); and the

Department of Emergency Medicine, Hennepin County

Medical Center, Minneapolis, MN (KGL).

OBJECTIVE:: The purpose of this study is to

review cardiopulmonary resuscitation

hemodynamics and vital organ blood flow in

animal models with the use of the impedance

threshold device (ITD) and to correlate these

findings with the results of human clinical trials.

RESULTS:: Animal studies have demonstrated

near normalization of cerebral blood flow and an

increase between 50% and 100% in cardiac blood

flow with use of the ITD. Coincident coronary

perfusion pressure is significantly increased with

the ITD. Results of human clinical trials generally

reflect the data seen in animal models, with near

normal blood pressure during active compression-

decompression cardiopulmt~nary resuscitation and

the ITD, near doubling of blood pressure with

standard cardiopulmonary resuscitation plus the

ITD, and significantly increased short-term

survival rates. CONCLUSIONS:: Improved vital

organ perfusion with ITD use during

cardiopulmonary resuscitation is an important

advance in resuscitation. Incorporation of the ITD

into protocols that improve other aspects of the

care of patients during cardiac arrest and after

successful resuscitation should result in further
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Use of an impedance threshold device improves

short-term outcomes following out-of-hospital

cardiac arrest.

r r ~

Staffordshire Ambulance Trust, 70 Stone Road, Stafford,
Staffordshire ST16 2TQ, UK. rcthayne@aol.com

INTRODUCTION: An impedance threshold device

(ITD) has been developed for the treatment of

cardiac arrest to augment circulation to the heart

and brain during cardiopulmonary resuscitation

(CPR). The ITD has ventilation timing lights that

flash at 12 min(-1) to discourage excessive

ventilation rates. HYPOTHESIS: Implementation

of the ITD during conventional manual CPR in a

large emergency medical services (EMS) system

(Staffordshire, UK) is safe, feasible and will

improve short-term survival. METHODS: ITD use

was implemented by the Staffordshire Ambulance

Trust, which treats 160Q cardiac arrests per year

with 90 advanced life support (ALS) units and an

average response time of 6.3 min. During

training, rescuers learned to use the ventilation

timing lights to discourage hyperventilation.

Rescuers applied the device after tracheal

intubation. They were trained to allow the chest

to recoil fully after each compression. Prospective

ITD use in adults receiving conventional manual

CPR for non-traumatic cardiac arrest was

compared to matched historical controls receiving

conventional manual CPR without inspiratory

impedance. All received similar ASS care. The

http://www.ncbi.nlm.nih.gavlentrez/query.fcgi?db=pubmed&cmd=Retrieve&dopt=Abstra... 1 /17/2007
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primary endpoint was admission to the

emergency department (ED) alive following

cardiac arrest. Chi-square, Fisher's exact and

Kolmogorov-Smirnov tests were used for

statistical analyses. RESULTS: Survival (alive

upon ED admission) in all patients receiving an

ITD (61/181 [34%]) improved by 50% compared

to historical controls (180/808 [22%]j (P<0.01).

Survival in patients presenting in asystole tripled

in the group receiving an ITD (26/76 [34%])

compared with historical controls (39/351 [11%])

(P=0.001). There were no significant adverse

events. CONCLUSIONS: The ITD was used safely

and effectively in a large, diverse EMS system and

markedly improved short-term survival for adult

patients in non-traumatic cardiac arrest.

PMID: 16150530 [PubMed -indexed for

MEDLINE]
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~` 1: ~ 2005 Apr,33(4):734-40.

Clinical evaluation of an inspiratory impedance

threshold device during standard

cardiopulmonary resuscitation in patients with

'; out-of-hospital cardiac arrest.

Department of Emergency Medicine, Medical College of

Wisconsin, Milwaukee, WI, USA.

OBJECTIVE: To determine whether an impedance

threshold device, designed to enhance circulation,

would increase acute resuscitation rates for

patients in cardiac arrest receiving conventional

manual cardiopulmonary resuscitation. DESIGN:

Prospective, randomized, double-blind, intention-

to-treat. SETTING: Out-of-hospital trial conducted

in the Milwaukee, WI, emergency medical services

system. PATIENTS: Adults in cardiac arrest of

presumed cardiac etiology. INTERVENTIONS: On

arrival of advanced life support, patients were

treated with standard cardiopulmonary

resuscitation combined with either an active or a

sham impedance threshold device.

MEASUREMENTS AND MAIN RESULTS: We _,

measured safety and efficacy of the impedance - ~ ~-

threshold device; the primary end point was

intensive care unit admission. Statistical analyses

performed included the chi-square test and

multivariate regression analysis. One hundred

sixteen patients were treated with a sham ~'~~~ ~r~.w,~•

http ://www.ncbi.nlm.nih.gov/entrez/query. fcgi?db~ubmed&cmd=Retrieve&dopt=A
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were treated with an active impedance threshold
device. Overall intensive care unit admission rates
were 17% with the sham device vs. 25% in the
active impedance threshold device (p = .13; odds
ratio, 1.64; 95% confidence interval, 0.87, 3.10).
Patients in the subgroup presenting with pulseless
electrical activity had intensive care unit
admission and 24-hr survival rates of 20% and
12% in sham (n = 25) vs. 52% and 30% in active
impedance threshold device groups (n = 27) (p
_ .018, odds ratio, 4.31; 95% confidence
interval, 1.28, 14,5, and p = .12, odds ratio,
3.09; 95% confidence interval, 0.74, 13.0,
respectively). A post hoc analysis of patients with
pulseless electrical activity at any time during the
cardiac arrest revealed that intensive care unit
and 24-hr survival rates were 20% and 11% in
the sham (n = 56) vs. 41% and 27% in the active
impedance threshold device groups (n = 49) (p
_ .018, odds ratio, 2.82; 95% confidence
interval, 1.19, 6.67, and p = .037, odds ratio,
3.01; 95% confidence interval, 1.07, 8.96,
respectively). There were no statistically
significant differences in outcomes for patients
presenting in ventricular fibrillation and asystole.
Adverse event and complication rates were also
similar. CONCLUSIONS: During this first clinical
trial of the impedance threshold device during
standard cardiopulmonary resuscitation, use of
the new device more than doubled short-term
survival rates in patients presenting with
pulseless electrical activity. A larger clinical trial is
underway to determine the potential longer term
benefits of the impedance threshold device in
cardiac arrest.

PMID: 15818098 [PubMed -indexed for
MEDLINE]
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Effect of an inspiratory impedance threshold
'; device on hemodynamics during conventional

manual cardiopulmonary resuscitation.

r

Medical College of Wisconsin, Department of Emergency
Medicine, 9200 W. Wisconsin Ave., FEH Room 1870,
Milwaukee, WI 53226, USA, pirrallo@mcw.edu

BACKGROUND: In animals in cardiac arrest, an

inspiratory impedance threshold device (ITD) has

been shown to improve hemodynamics and

neurologically intact survival. The objective of this

study was to determine whether an ITD would

improve blood pressure (BP) in patients receiving

CPR for out-of-hospital cardiac arrest. METHODS:

This prospective, randomized, double-blind,

intention-to-treat study was conducted in the

Milwaukee, WI, emergency medical services

(EMS) system. EMS personnel used an active

(functional) or sham (non-functional) ITD on a

tracheal tube on adults in cardiac arrest of

presumed cardiac etiology. Care between groups

was similar except for ITD type. Low dose

epinephrine (1mg) was used per American Heart

Association Guidelines. Femoral arterial BP

(mmHg) was measured invasively during CPR.

RESULTS: Mean+/-S. D. time from ITD placement

to first invasive BP recording was approximately

14 min. Twelve patients were treated with a sham

ITD versus 10 patients with an active ITD.

Systolic BPs (mean+/-S.D.) [number of patients

treated at given time point] at T = 0 (time of first

http:/Jwww.ncbi.nlm.nih.gov/entrez/query. fcgi?db=pubmed&cmd=Retrieve&dopt=Abstra... 1 /17/2007
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arterial BP measurement), and T=2, 5 and 7 min

were 85+/-29 [10], 85+/-23 [10], 85+/-16 [9]

and 69+/-22 [8] in the group receiving an active

ITD compared with 43+/-15 [i2], 47+/-16 [12],

47+/-20 [9], and 52+/-23 [9] in subjects treated

with a sham ITD, respectively (p < 0.01 for all

times). Diastolic BPs at T = 0, 2, 5 and 7 min

were 20+/-12, 21+/-13, 23+/-15 and 25+/-14 in

the group receiving an active ITD compared with

15+/-9, 17+/-8, 17+/-9 and 19+/-8 in subjects

treated with a sham ITD, respectively (p = NS for

all times). No significant adverse device events

were reported. CONCLUSIONS: Use of the active

ITD was found to increase systolic pressures

safely and significantly in patients in cardiac

arrest compared with sham controls.

PMID: 15993724 [PubMed -indexed for

MEDLINE]
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Intrathoracic pressure regulator during -

continuous-chest-compression advanced
cardiac resuscitation improves vital organ _,

perfusion pressures in a porcine model of
cardiac arrest.

,.

_. ,

Department of Cardiology, Cardiac Arrhythmia Center,

University of Minnesota, Minneapolis, MN, USA.

BACKGROUND: A novel device, the intrathoracic

pressure regulator (ITPR), combines an

inspiratory impedance threshold device (ITD) with

a vacuum source for the generation of controlled -

10 mm Hg vacuum in the trachea during

cardiopulmonary resuscitation (CPR) while

allowing positive pressure ventilation. Compared

with standard (STD) CPR, ITPR-CPR will enhance

venous return, systemic arterial pressure, and

vital organ perfusion in both porcine models of

ventricular fibrillation and hypovolemic cardiac

arrest. METHODS AND RESULTS: In protocol 1,

20 pigs (weight, 30+/-0.5 kg) were randomized

to STD-CPR or ITPR-CPR. After 8 minutes of

untreated ventricular fibrillation, CPR was

performed for 6 minutes at 100 compressions per

minute and positive pressure ventilation (100%

02) with acompression-to-ventilation ratio of

15:2. In protocol 2, 6 animals were bled 50% of

their blood volume. After 4 minutes of untreated

ventricular fibrillation, interventions were

http://www.ncbi.nlm.nih. gov/entrez/query.fcgi?db=pubmed&cmd=Retrieve&dopt=Abstra... 1 /17/2007
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performed for 2 minutes with STD-CPR and 2
minutes of ITPR-CPR. This sequence was
repeated. In protocol 3, b animals after 8 minutes
of untreated VF were treated with ITPR-CPR for
15 minutes, and arterial and venous blood gases
were collected at baseline and minutes 5, 10, and
15 of CPR. A newer, leak-proof ITPR device was
used. Aortic, right atrial, endotracheal pressure,
intracranial pressure, and end-tidal CO2 values
were measured (mm Hg); common carotid
arterial flow also was measured (mL/min).
Coronary perfusion pressure (diastolic; aortic
minus right atrial pressure) and cerebral perfusion
pressure (mean arterial minus mean intracranial
pressure) were calculated. Unpaired Student t
test and Friedman's repeated-measures ANOVA of
ranks were used in protocols 1 and 3. A 2-tailed
Wilcoxon signed-rank test was used for analysis in
protocol 2. Fischer's exact test was used for
survival. Significance was set at P<0.05. Vital
organ perfusion pressures and end-tidal CO2 were
significantly improved with ITPR-CPR in both
protocols. In protocol 1, 1-hour survival was
100% with ITPR-CPR and 10% with STD-CPR
(P=0.001). Arterial blood pH was significantly
lower and Paco2 was significantly higher with
ITPR-CPR in protocol 1. Arterial oxygen saturation
was 100% throughout the study in both protocols.
Paco2 and Pao2 remained stable, but metabolic
acidosis progressed, as expected, throughout the
15 minutes of CPR in protocol 3. CONCLUSIONS:
Compared with STD-CPR, use of ITPR-CPR
improved hemodynamics and short-term survival
rates after cardiac arrest.

PMID: 16061732 [PubMed -indexed for
MED~INE]
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Reducing ventilation frequency combined with
an inspiratory impedance device improves CPR
efficiency in swine model of cardiac arrest.

' ~ j '. A

Department of Medicine, University of Minnesota (DY),
Minneapolis, MN 55455, USA.

BACKGROUND: The basic premise that frequent
ventilations during cardiopulmonary resuscitation
(CPR) are a necessity for tissue oxygenation has
recently been challenged. An inspiratory
impedance threshold device (ITD) recently has
also been shown to increase CPR efficiency,
principally by augmenting circulation with little
impact on ventilation. The optimal compression to
ventilation (C/V) is not known for this new device.
The purpose of this study was to compare the
currently recommended C/V ratio of 5:1 with a
10:1 ratio, +J- the ITD, to optimize circulation
and oxygenation during CPR. METHODS: Thirty-
two adult pigs weighing 26-31 kg were
randomized to CPR with varying C/V ratios +/-
the ITD as follows: A = 5:1, B = S:I+ITD, C =
10:1, D = 10:1+ITD. After 6 min of untreated
ventricular fibrillation (VF), closed-chest standard
CPR was performed with an automatic piston
device that does not impede passive chest wall
recoil, at a continuous compression rate of 100
min(-1). Synchronous breaths were given every 5
or 10 compressions during the decompression
phase depending on the group. CPR was
performed for 6 min and physiological variables

~.

http://www.ncbi.nlm.nih. gov/entrez/query. fcgi?db=pubmed&cmd=Retrieve&dopt=Abstra... 1/17/2007



Entrez PubMed Page 2 of 2

were measured throughout the experimental
protocol. RESULTS: A reduction in the frequency ,,
of ventilation from 5: i to 10:1 resulted in
significantly improved arterial and coronary
perfusion pressure in a pig model of cardiac
arrest. Addition of an ITD resulted in further
increases in arterial and coronary perfusion
pressures with both 5:1 and 10:1 C/V ratios,
without compromising oxygenation.
CONCLUSION: CPR efficiency can be optimized by
changing the compression: ventilation ratio from
5:1 to 10:1 and with concurrent use of the
inspiratory threshold device.

PMID: 15081185 [PubMed -indexed for
MEDLINE]
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Inspiratory impedance threshold valve during

CPR.

_ , , -, . ,
,,

Institute for Experimental Medical Research, Ulleval ~. r , ;, ;~

University Hospital, N-0407 Oslo, Norway.

audun.langhelle@ioks.uio.no ;

r
The use of an inspiratory impedance threshold

valve (ITV) during cardiopulmonary resuscitation

(CPR) should reduce intrathoracic pressure during -

natural chest recoil or active chest

decompression. This might in turn improve

venous return and thereby organ blood flow. The

haemodynamic effects during both standard CPR

and active compression-decompression (ACD)- ~ ~ ~ -

CPR with and without the ITV, therefore, were

studied in awell-established porcine model with

cross-over design. Sixteen pigs were randomised

to one of four methods initially, changing the

method every fifth minute during mechanical -

chest compression at 100 min(-1). Myocardial

blood flow was doubled when the valve was

added to standard CPR, median (q25-q75) 14 (3- ;;

47) versus 27 (9-51) ml min(-1) 100 g(-1)

(P=0.001). ACD-CPR caused a similar increase,

while adding the ITV to ACD-CPR only tended to `" ~'~~

increase myocardial blood flow (P=0.077).

Varying the technique had no effect on cerebral,

kidney or carotid blood flow, coronary perfusion ire

pressure, expired CO(2) concentrations or blood ~~;-k~~ -

gases. The valve is a promising new tool in CPR,

but more independent studies of the device are ~~~~~~ ~~E~ , .,.
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Improving the efficiency of cardiopulmonary 
~~'

resuscitation with an inspiratory impedance

threshold valve. 
- , , _ ,

Cardiac Arrhythmia Center, Cardiovascular Division,

University of Minnesota, Minneapolis, USA.

lurie@newcpr.com 
,

In an effort to improve the efficiency of 
_

cardiopulmonary resuscitation (CPR), a new

inspiratory impedance threshold valve has been

developed to enhance the return of blood to the

thorax during the chest decompression phase.

This new device enhances negative intrathoracic 
-

pressure during chest wall recoil or the 
_ .

decompression phase, leading to improved vital

organ perfusion during both standard CPR and

active compression-decompression CPR. With 
,

active compression-decompression CPR, addition

of the impedance threshold valve results in 
~ ~`

sustained diastolic pressures of >55 mm Hg in

patients in cardiac arrest. The new valve shows

promise for patients in asystole or shock

refractory ventricular fibrillation, when enhanced

return of blood flow to the chest is needed to

"prime the pump." The potential long-term

benefits of this new valve remain under study. 
y

PMID: 11098948 [PubMed -indexed for

MEDLINE]
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Mechanical devices for cardiopulmonary
resuscitation: an update.

Cardiac Arrhythmia Center, University of Minnesota, Box
508, 420 Delaware Street SE, Minneapolis, MN 55455,
USR. Iurie002@tc.umn.edu

Despite the promise and universal use of the
Kouwenhoven technique for closed chest cardiac

massage, this method has been shown repeatedly
to suffer from lack of clinical efficacy. Although
the Kouwenhoven technique can clearly save
lives, the inherent inefficiency of this approach
and the challenges related to teaching and
retaining the skills needed to perform the
technique correctly have limited its overall
effectiveness. This has prompted the development
of newer lifesaving CPR techniques and devices.
Some of the advances, such as the vest approach,
active compression-decompression, and the
impedance threshold valve, offer a benefit when

compared with the Kouwenhoven technique. It is
clear, however, that challenges related to
implementation of these newer approaches will

determine their ultimate utility. It is not sufficient
to have a better technique or device available.
Challenges to implementation of the newer
approaches include overcoming the inertia of a
universal mindset on the already-familiar
Kouwenhoven technique and creating. a cost-
effective justification for change. Each year,
approximately 10 million people in the United
States are trained in the Kouwenhoven technique.

~. _

k
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Americans spend nearly $500,000,000 annually

on this form of CPR training and retraining. Given

the less than 5% survival rate for the 300,000

patients who experience out-of-hospital cardiac

arrest each year in the United States, the

prudence of this societal investment when

compared with other ways health care dollars are

spent should be questioned. It is hoped that this

mismatch between costs and benefits will be

recognized and will lead to the adoption of more

effective means to resuscitate patients.

PMID: 12476879 [PubMed -indexed for

MEDLINE]
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Use of an inspiratory impedance threshold valve
during cardiopulmonary resuscitation.: a

I progress report.

Cardiac Arrhythmia Center, Cardiovascular Division,
University of Minnesota, Minneapolis 55455, USA.
Iurie002@tc.umn.edu

Building upon studies on the mechanism of active
compression-decompression (ACD)
cardiopulmonary resuscitation, a new inspiratory
impedance threshold valve has been developed to
enhance the return of blood to the thorax during
the decompression phase of CPR. Use of this
device results in a greater negative intrathoracic
pressure during chest wall decompression. This
leads to improved vital organ perfusion during
both standard and ACD CPR. Animal and human
studies suggest that this simple device increases
cardiopulmonary circulation by harnessing more
efficiently the kinetic energy of the outward
movement of the chest wall during standard CPR
or active chest wall decompression. When used in
conjunction with ACD CPR during clinical
evaluation, addition of the impedance valve
resulted in sustained systolic pressures of greater
than 100 mmHg and diastolic pressures of greater
than 55 mmHg. The new valve may be beneficial
in patients in asystole or shock refractory
ventricular fibrillation, when enhanced return of
blood flow to the chest is needed to 'prime the
pump'. The potential long-term benefits of this

_ J~
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new valve remain under investigation.

PMID: 10825624 [PubMed -indexed for

MED~INE]

Display AbstractPlus ~ ShOW j ?_0 m "-rt by ~ Send to _~;

t' 
r _P

http : //www.ncbi.nlm. nih. gov/entrez/query. fcgi?db=pubmed&cmd=Retri
eve&dopt=Ab stra... 1 / 17/2007



ResQPOD FAQs

RESQPOD~ CIRCULATORY ENHANCER FREQUENTLY ASKED QUEST
IONS

MECHANISM OF ACTION IN PATIENTS REQUIRING ASSISTED VENTILATION
,

FOR EXAMPLE, DURING CPR

1. How does the ResQPOD Circulatory Enhancer improve circulation during

cardiopulmonary resuscitation (CPR)?

The ResQPOD, an impedance threshold device (ITD), utilizes the interdependence of 
the

body's respiratory and circulatory systems to create a vacuum (negative pressure) within 
the

chest during the recoil phase of CPR, which follows each chest compression. The Re
sQPOD

regulates the influx of respiratory gases into the chest during the chest wall recoil (relaxat
ion or

decompression) phase, which lowers the intrathoracic pressure and draws more veno
us blood

back to the heart. Improved blood return to the heart (preload) results in improved blood 
flow out

of the heart (cardiac output) during the subsequent compression. Thus, despite its pl
acement

into the ventilation circuit, the ResQPOD is a circulatory enhancer device that works d
uring

chest compressions, specifically during the chest wall recoil phase of CPR.

2, What are the intrathoracic pressure levels found during inspiration in a healthy,

spontaneously breathing person compared to the decompression phase of CPR
 in a

cardiac arrest patient receiving standard CPR alone and to a patient receiving C
PR in

conjunction with the ResQPOD Circulatory Enhancer?

Average negative intrathoracic pressures:

• In a healthy, spontaneously breathing person at rest are approximately -1 to -3 mmHg;

• ►n a cardiac arrest patient who is receiving standard CPR, varies between approximately 0

to -2 mmHg
• In a cardiac arrest patient who is receiving CPR with the ResQPOD varies between

approximately -3 to -8 rnmHg depending upon the elastic recoil properties of the c
hest.

The greater the negative intratharacic pressure (vacuum), the more blood that returns
 to the

heart. In addition, the lower intrathoracic pressure causes a decrease in intracranial p
ressure.

However, it should be noted that excessive negative pressures can be detrimental
. The

ResQPOD has been specifically designed to safely optimize the degree of negative 
pressure in

order to increase blood flow to the heart and brain,

3. How do negative and positive pressures within the lungs influence blood fl
ow within

the thoracic cavity?
The impedance threshold device (ITD) physiology is based on the principle that chan

ges in

intrathoracic pressure are transmitted rapidly to the heart and other organs in the chest. 
This

physiology was initially discovered by Mueller, who showed that when someone takes
 a breath

or inspires against a closed glottis (Mueller Maneuver), this results in an abrupt and 
marked

decrease in pressure within the plural space, which is instantaneously transmitted to t
he right

heart. This results in a marked enhancement in venous return back to the heart.

Although initially contra-intuitive, using an ITD during CPR is based upon the same pr
inciple;

that is, when the chest wall recoils the pressure inside the lungs (and the thorax across t
he

board) decreases to sub-atmospheric pressure, thus creating a vacuum relative to 
the rest of

the body. This negative pressure is immediately transmitted to the right heart, just 
as in the

Mueller Maneuver, and venous return is enhanced. Intracranial pressure is also insta
ntaneously

lowered because of the connection between the thorax and the pair of vertebral sinus
es along

v. 6-12-2006 Page 1 of 12
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the spinal cord. This can be seen in the pig video (produced by ACSI) at the point in 
the video

where the narrator points out how low the right atrial pressure goes when the iTD is add
ed to

the circuit. Lowered intrathoracic pressures translate into lowered right atrial pressur
es, resulting

in an enhanced venous return and greater coronary perfusion pressures.

4. How do I know if the ResQPOD is working?

The ResQPOD works by increasing circulation. All ResQPODs are 100% tested prio
r to

shipment to assure they are properly functioning. Measurements of blood flow and c
irculation

must be made indirectly, especially in a patient undergoing GPR. The best and m
ost rapid way

to know the device is working is to measure end tidal carbon dioxide (ETCOZ), an in
direct

measure of circulation. When ETCOZ is increased, it usually means that more blood is

circulating; as blood passes through the lungs, more COZ is removed proportionally t
o the

increase in blood flow. Typically, ETCOZ increases by about 30°/o in a patient treated
 with the

ResQPOD. This equates to a near doubling of blood flow to the heart. For the
 best comparison,

you should measure ETCOZ prior to placement of the ResQPOD, and then about
 3 minutes

later. It sometimes takes up to 15 minutes to achieve maximum ETCO2 levels once t
he

ResQPOD is in place. Et is important to note that we do not advise taking time to 
measure

ETCOZ prior to use of the ResQPOD as it only delays the benefit to the device. Howe
ver, for

those who want to see a difference, and thus know the ResQPOD is working, this is
 one way to

measure it.

Another indirect way to assess the increase in circulation is to look at survival rat
es. Since

relatively few patients actually live for 24 hours after an out-of-hospital cardiac arrest
 and fewer

survive to discharge, you would need to look at a large number of cardiac arrests
 before you will

see a statistically significant increase in survival rates. We have performed several 
studies to

prove that the ResQPOD increases survival rates. For example, in a Milwaukee (WI
) EMS

study6, in 111 patients who presented in an arrest rhythm with some electrical act
ivity

(ventricular fibrillation, pulseless ventricular tachycardia, pulseless electrical activity)
, there was

a 94°/o increase in survival for those patients who received an ITD. We recomm
end a minimum

of 100 patient uses before determining if there is a trend towards a clinical benefi
t. This

approach has worked well in a number of cities, including Stafford, England. With
 100 patients,

you should see an increase in the number of patients who survive short-term. Mu
ch larger

numbers are needed to demonstrate improvement in long-term survival with neur
ologic

improvement.

Yet another way to see the increase in circulation is to measure blood pressure or 
the strength

of the pulse. The invasive blood pressure should be significantly higher with the 
ResQPOD and

in general, rescuers report feeling a stronger pulse with the ResQPOD.

Finally, how well the ResQPOD works can vary somewhat from patient to patient
 as there are

other variables that contribute to the ResQPOD's effectiveness (e.g. chest wall 
compliance,

quality of CPR performed, etc.).

5. Is the ResQPOD effective with standard and active compression decomp
ression

(ACD) CPR? What about mechanical CPR devices (e.g. AutoPulse or Th
umper)?

The combination of animal and human studies have shown statistically significant 
improvements

in blood pressure, vital organ circulation and survival rates from cardiac arrest and 
normal

neurological function when an impedance threshold device is used in conjunction 
with standard
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and ACD CPR.',
2,3,4,s,s,~,s,9,~o ~t can be used with any method of CPR that uses traditional types of

airway adjuncts. The manufacturer has experience in using an ITD with the Thumper (Michigan

Instruments) in animals and the LUCAS device (Jolife) in humans with success.

6. Does the ResQPOD interfere with the patient's ability to exhale?

No, the ResQPOD provides insignificant resistance to patient exhalation. Expired air leaves the

patient through the ventilation port.

7. Does the ResQPOD limit the rescuer's ability to ventilate the patient?

No, the patient may be freely ventilated, at whatever compression to ventilation ratio and tidal

volume the situation dictates.

8. Is hyperventilation helpful during CPR?

The natural tendency when performing CPR is to ventilate the patient frequently, either

inadvertently or intentionally. Contrary to common practice, hyperventilation is very detrimental

during CPR and in the newly resuscitated patient. Each extra breath interferes with the

development of negative intrathoracic pressure created during the chest wall recoil (or

decompression) phase. The 2005 American Heart Association (AHA) guidelines state

"Rescuers should not provide hyperventilation (too many breaths or too large a volume).

Excessive ventilation is unnecessary and is harmful because it increases intrafhoracic pressure,

decreases venous return to the heart, and diminishes cardiac output and survival.'

Thus, hyperventilation, that is, ventilation more often than 10 times/minute, markedly reduces

the efficiency of all methods of CPR, with or without the ResQPOD. Hyperventilation, with or

without the ResQPOD, inhibits blood flow back to the heart by preventing the development of

the intrathoracic vacuum and venous return to the heart during the decompression phase of

CPR. This is a fundamental point that must be heavily emphasized when training rescuers on

how to perform any method of CPR and use the ResQPOD.

9. What if ETCO2 levels are elevated, either during CPR or right after a pulse has

returned? Shouldn't 1 hyperventilate in those cases?

No, hyperventilation reduces circulation and therefore compromises the elimination of carbon

dioxide. Improved circulation (from less ventilation) will tend to correct acid-base imbalance. If

ETCO2 levels are elevated, it can be a sign that cardiac output is improved or that a

spontaneous pulse has returned. In the absence of known blood gases, there are no data to

support that hyperventilation is good for elevated ETCOZ levels and plenty of data to suggest

that hyperventilation is bad for circulation. If you observe a very low arterial pH after return of

The generally cleared indication for the ResQPOD is for a temporary increase in blood circulation duri
ng emergency

care, hospital, clinic and home use. Studies area on-going in the US to evaluate the long-term benefit 
of the

ResQPOQ for specific indications related to patients suffering from cardiac arrest, hypotension during 
dialysis and

severe blood loss. The references in this communication is not intended to imply specific outcome-based cla
irris

not yet cleared by the US FDA.
2 Plaisance P, et al. Crit Care Med 2005;33:990-994.

3 Wolcke BB, et al. Circulation 2003;108:2201-2205.

4 Plaisance P, et al. Resuscitation 2004;61(3):265-71.

5 Plaisance P, et al. Circulation 2000;101:989-94.

6 Aufderheide TP, et al. Crit Care Med 2005;33:734-740.

Pirrallo RG, et al. Resuscitation 2005;66:13-20.

8 Thayne R, et al. Resuscitation 2005;67:103-108.

9 Lurie KG, et al. Anesth Analg 2001;93(3):649-55

10 Lurie KG, et al. Circulation 2002;105(1):124-9

" 2005 AHA Guidelines for CPR and ECC. Circufafian. 2005;112:IV-22.
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spontaneous circulation, then you should consider using sodium bicarbonate rather than

increased ventilation rates to help raise the pH, assuming the blood pressure is stable.

10. Will the ResQPOD hinder patients who begin to breathe spontaneously?

Patients who begin to breathe on their own will have to overcome the "opening pressure" o
f the

ResQPOD's resistance regulation system (approx. -10 cmHzO) before air will be allow
ed to

enter the device. For this reason, the ResQPOD should be removed immediately from 
the

respiratory circuit when chest compressions are no longer required and the breathing s
hould be

supported as indicated.

11. What effect does altitude have an the ResQPOD Circulatory Enhancer's function
; i.e.

can it be used in aero medical or submarine environments?

No effect. Altitude does not effect on the ResQPOD's performance.

12. What effect will breath stacking (delivering a series of breaths without com
pressions

in between} have on the ResQPOD's function?

Breath stacking will increase pressures in the chest, inhibit venous return, and whe
n performed

with the ResQPOD, will delay the effect of the ResQPOD, as the pressure within the 
chest is

higher after breath stacking. It is for that reason that the 2005 AHA guidelines reco
mmend a

30:2 compression to ventilation ratio for patients with an unsecured airway (e.g. fac
emask).

Breaths should be delivered over 1 sec for both unsecured (e.g, facemask) and secure
d airways

(e.g. ET tube). In intubated patients, we recommend a 10:1 compression to ventilation
 ratio

(equivalent to 10 ventilations/minute at the AHA-recommended compression rate of 
100/min),

which is consistent with AHA Guidelines.'

13. Silicone valves are known to stick when they become warm and wet from res
piration

— especially diaphragm valves. Does the ResQPOD Circulatory Enhancer 
remain

functional in extreme temperatures and humidity?

Yes, the ResQPOD has been tested under extreme temperature and humidity 
conditions and

remains functional as indicated in the product's packaging and labeling.

FEATURES

14. I've been doing CPR on the job for years, why should 1 use the timing assist 
lights?

Ventilating at the proper rate is critical to the success during CPR, with or without t
he

ResQPOD. Even among experienced rescuers, 10 breaths/minute seems slow as 
there is a

natural tendency to ventilate patients too frequently during cardiac arrest. While pr
oper

ventilation is important, hyperventilation diminishes the opportunity for the Res
QPOD to be

effective, because each time you give a breath, you destroy the vacuum that is
 being created in

the chest during chest compressions. Studies have shown that even the most expe
rienced

healthcare providers perform proper CPR only about 20% of the time and that d
evices that

provide rate guidance lead to a significant improvement in technique. The timing as
sist lights

are designed to encourage a ventilation rate of 10/minute, which is consistent with 
the 2005

AHA guidelines for patients with a secured airway. The timing assist lights also pro
vide the

rescuer with guidance on how rapidly to compress the chest. Rescuers should com
press the

chest 10 times for each light flash (10 compressions every 6 seconds = 100 com
pressions/min).

The timing light function is not linked in any way to the device's inspiratory impedan
ce feature,

so, if for some reason the timing lights fail to blink, the device still provides inspirat
ory

impedance.
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15. If the timing assist lights flash at 10/min (at 6 second intervals), how do I us
e them

during CPR with an unsecured airway?

The timing assist lights are really intended to promote the proper rate during venti
lation with a

secured airway, where it is recommended that compressions and ventilations are pe
rformed

asynchronously (independent of each other). During CPR with a facemask, re
scuers are

encouraged to perform CPR with the ResQPOD in place but without using the timing
 assist

lights to guide ventilations. Minimal interruptions in chest compression result in enha
nced

circulation. The person performing chest compressions should count out loud to 3
0, then pause

compressions to allow 2 ventilations. Ventilations more often than every 30 co
mpressions are

NOT recommended.

16. Does the battery in the ResQPOD create an environmental disposal i
ssue?

The timing assist lights on the ResQPOD are powered by a lithium battery and 
do not pose an

overall environmental threat. When you are through using the ResQPOD, leav
e the timing lights

on to drain the battery then dispose of the ResQPOD as you would lithium batteri
es. Check

individual country regulations regarding disposal.

17. Does the ResQPC}D provide positive end expiratory pressure (PEEP)?

No. One animal study has shown that low levels of PEEP may improve the efficie
ncy of CPR

with the ResQPOD12 but there are no human studies evaluating both the Res
QPOD and PEEP

to date.

18. Can the ResQPOD be reused?

No, the ResQPOD is a single patient use product and is marked with the ISO i
nternational

symbol for single use. The number of parts and their tight specifications, al
ong with the various

material components do not allow the ResQPOD to be disassembled, disinfec
ted and

reassembled for reuse.

19. It has been demonstrated that flow rates above 40 Ipm can cause 
gastric distension

when using abag-valve mask. Does the ResG2POD Circulatory Enhanc
er limit

ventilation flow rates to less than 40 Ipm?

No, there is no significant airflow resistance through the ResQPOD during 
ventilation by the

rescuer. Care must be taken to avoid high pressures during rescuer-assisted 
ventilations and to

limit the duration of the breath to 1 second/breath (until chest rise).

20. How much inspiratory impedance does the ResQPOD provide?

The valuing mechanism within the ResQPOD creates a selective resistance 
to the influx of air

until a pressure of approximately -10 cmHZO (-7.36 mmHg) is reached, at 
which time the valves

open to allow respiratory gases in.

21. What is the ResQPOD's shelf life?

Three years from the date of manufacture.

22. What is the dead space of the ResQPOD?

The ResQPOD's dead space is 40.7 ml.

12 Voelckel WG, et al. Anesth Analg 2001;92(4):967-74
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23. What should we da if the patient starts gasping?

Gasping represents a primitive brainstem reflex that draws air into the lungs, veno
us blood back

to the heart, and lowers intracrania) pressures. Continue to use the ResQPOD if t
he patient is

gasping as long as the patient requires CPR (i.e. severe hypotension).

24. Can the ResQPOD be used with one ortwo-person CPR?

Yes, the key to success with the ResQPOD in an unintubated patient is usin
g it with a good

facemask seal. With two rescuers, one should focus solely on maintaining a
 good seal with the

ResQPOD in place while the other person compresses the chest. Either the 
chest compressor

or the person holding the facemask can squeeze the bag. A facemask head strap 
can be used

with either one or iwo-person CPR to also help maintain the seal.

INDICATIONS/CONTRAINDICATIONS 
~

25. The ResQPOD is contraindicated in dilated cardiomyopathy, conges#i
ve heart failure,

pulmonary hypertension, aortic stenosis, flail chest, chest pain and
 shortness of

breath. What does this mean for patients in cardiac arrest?

Patients in cardiac arrest do not have enough blood pressure to support life
. Regardless if they

have a prior history of other medical conditions (e.g. heart failure or hypertensio
n), when in

cardiac arrest they have only one major medical problem that must be corre
cted or they will die.

Blood flow and circulation during cardiac arrest are known to be poor. For 
patients who are in

need of circulatory support because they are in cardiac arrest and receiving CP
R, you can use

the ResQPOD as a circulatory enhancer. The ResQPOD is not contraindica
ted in patients in

cardiac arrest receiving CPR. These patients have an 80 - 90% or more cha
nce of dying

secondary to low circulation due to cardiac arrest, which is their primary med
ical problem. One

can use the ResQPOD to help treat this primary problem. Once that problem 
has been

effectively treated, then the ResQPOD may no longer be indicated or 
appropriate in view of

other medical conditions, such as the listed contraindications; thus, we reco
mmend removing it

when not performing CPR, once a pulse has been obtained. The prescribin
g physician should

make the final determination about when the ResQPOD is used.

26. Is chest trauma a contraindication for use of the ResQPOD Circulat
ory Enhancer?

The only trauma-related contraindications to ResQPOD use is a flail chest. 
Since the ResQPOD

is used to enhance circulation, the device also should not be used in patients 
with ongoing

uncontrolled hemorrhage.

27. What effect will the ResQPOD Circulatory Enhancer have during 
resuscitation on

patients with an open or closed pneumothorax?

Any "leak" in the chest cavity will interfere with the generation of negative pr
essures. In patients

with open pneumothoraces, rescuers are taught to cover the wound with ao
ne-way seal that

allows air to escape from the chest but not to enter. Assuming there is a 
one-way flap in place,

the ResQPOD will not affect an open pneumothorax. In a closed pneumotho
rax, positive

pressure ventilation is dangerous, but we are not aware of any mechanis
m by which the

ResQPOD could significantly worsen a closed pneumothorax.

v. 6-12-2006 
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28. Does the ResQPOD Circulatory Enhancer have any effect on intrac
ranial pressure and

are there any specific recommendations for patients with head injurie
s?

in animal models of cardiac arrest, use of an ITD lowers intracranial pressu
re and results in

overall improvement in cerebral perfusion pressures.13 Though the ResQ
POD has not been

specifically tested in patients with head injuries, the manufacturer is not awa
re of any

contraindications for use in patients with head injuries.

29. Can 1 use the ResQPOD Circulatory Enhancer on children?

The AHA guidelines recommend adult CPR procedures for patients age
s 8 years and above.

The ResQPOD should be effective in patients of all ages; however, it ha
s only been tested

clinically in adults ages 18 years and above. Animal studies in a pediatri
c model of cardiac

arrest, have demonstrated that the ResQPOD very effectively enhances
 circulation in 10 kg

piglets in cardiac arrest.14 If there is a good seal between the airway dev
ice (e.g. ET tube) and

the lungs, the ResQPOD works well. As long as there is an adequate seal 
during positive

pressure ventilation, the ResQPOD should work effectively. it is the ulti
mate decision of the

prescribing physician to determine in what ages of patients the ResQPOD 
should be used.

30. i've noticed that the ResQPOD adds some height and weight to 
the ventilation circuit.

If my patient is incubated, should 1 be concerned at all about the 
tube dislodging?

The ResQPOD does add some height and weight to the ventilation circui
t. For this reason, ACSI

strongly recommends that the rescuer use a commercially available tube
 restraint device when

using the ResQPOD. We do not advocate using tape for this purpose. Pr
ior to attaching the

ResQPOD, the tube's placement should be confirmed. The same care s
hould be taken with the

ResQPOD as when using a resuscitator bag alone: secure the tube well
 and reassess tube

placement frequently.

31. The directions for use state that prolonged use for more than 
30 minutes is not

recommended. Why is this?

The ResQPOD is a 510(k) cleared device with an intended use for patie
nts who can benefit

from an increase in blood circulation. This includes patients with low blood 
pressure who may

need assisted ventilation, such as those in cardiac arrest, as well as p
atients with low blood

pressure wha are spontaneously breathing, such as those suffering fr
om severe dehydration.

Although it has a broad indication for use, the ResQPOD Circulatory 
Enhancer is optimized for

use in patients who require assisted breathing. A different ACSI produ
ct with the same

regulatory clearance and utilizing the same technology is optimized for 
use in patients who are

spontaneously breathing.

The reference to prolonged use in the directions is intended to ensure
 that if a spontaneously

breathing patient does use the ResQPOD, the patient does not become 
fatigued during use.

Patients using the ResQPOD with assisted ventilation, such as cardia
c arrest patients, will not

tine from use of the ResQPOD after 30 minutes as they are nat breathing
 on their own.

32. Why do you recommend that the ResQPOD be removed immedia
tely after the return

of spontaneous circulation in cardiac arrest patients?

While cardiac arrest patients may be able to breathe on their own throug
h the ResQPOD upon

return of spontaneous circulation, the wank of breathing may be too muc
h for them to tolerate

given their fragile state immediately after the return of spontaneous ci
rculation. In addition,

13 Yannopoulos D, et al. Resuscitation 2004;(61):75-82.

14 Voelckel WG, et al. Pediatr Res 2002;51(4):523-7.
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once a pulse returns and GPR is no longer being perfor
med, the device has served its purpose

for a cardiac arrest patient.

COMPATIBILITY WITH OTHER ADJUNCTS/PROCE
DURES

33. Does the ResQPOD Circulatory Enhancer comply 
with International Standard

Organization (ISO) anaesthetic connection standar
ds?

Yes, the ResQPOD is in full compliance of ISO 5356-1, A
naesthetic and respiratory equipment

— conical connectors.

34. What effect does adding a PEEP valve to the ve
ntilation circuit (distal or proximal)

have on the ResQPOD Circulatory Enhancer?

PEEP is compatible with the ResQPOD. If it is used, it
 should be placed between the ResQPOD

and the ventilation source, not between the ResQPOD a
nd the airway. One animal study has

shown that low levels of PEEP may improve the effi
ciency of CPR with the ResQPOD12, but

there are no human studies evaluating both the ResQ
POD and PEEP to date. Nonetheless, we

do not recommend the use of PEEP in patients undergoi
ng CPR, with or without the ResQPOD.

35. What effect does adding continuous positive ai
rway pressure (CPAP) to the

ventilation circuit (distal or proximal) have on t
he ResQPOD?

CPAP is not compatible with the ResQPOD because i
t is not possible to lower intrathoracic

pressure with CPAP. CPAP is contraindicated during C
PR as it decreases venous blood flaw

back to the heart. GPAP should not be used during the
 performance of CPR, with or without the

ResQPOD.

36. What effect does adding bi-level positive airwa
y pressure (BiPAP) to the ventilation

circuit (distal or proximal) have on the ResQPOD C
irculatory Enhancer?

BiPAP is not compatible with the ResQPOD becaus
e any continuous positive airway pressure

ventilation negates most of the effects of the ResQP
OD during cardiac arrest.

37. Can 1 use the ResQPOD Circulatory Enhancer w
ith a colormetric end tidal carbon

dioxide (ETCOZ) detector in the ventilation circui
t to assess endotracheal (ET) tube

placement ar with a bag-valve resuscitator thafi inc
orporates ETCOZ detection as a

feature (e.g. Capno-Flo [Mallinkrodt])?

Yes. The colormetric test results may be more positi
ve with the ResQPOD in place if the ET is

in the proper position. Place the colormetric ETCOZ de
tector between the ResQPOD and the

ventilation source, making sure all connections are t
ight and do not leak.

38. Can I use electronic ETCOZ detection (with si
destream or mainstream gas sampling)

in the same ventilation circuit as the ResQPOD C
irculatory Enhancer?

Yes, as long as the sensor is placed between the Res
QPOD and the ventilation source and not

between the ResQPOD and the airway, which could
 create an air leak and, therefore, hinder the

development of the vacuum. This is especially tru
e with sidestream sampling devices. If a

sidestream sampling sensor is placed between the air
way adjunct and the ResQPOD, it causes

a loss of vacuum and will negate the ResQPOD's ef
fect. Some electronic ETCOZ sensors

{depending on brand) may not fit into the ventilation 
circuit above the ResQPOD without a 15/22

mm adaptor. One inexpensive source for these 1512
2 mm adaptors is: Qosina; phone: 631-242-

v. 6-12-2006 
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3000; fax: 631-242-3230; website: www.gosina.com; product name: Straight conne
ctor; 22 mm

OD/18 mm ID x 15 mm OD/10 mm ID; part #50101.

39. Can 1 use the ResQPOD Circulatory Enhancer with bag-valve resuscitators 
that have

an integrated "mediport" {feature that permits administration of medica
tions via a

metered dose inhaler) or to administer medications endotracheatly (e.g
. Medibag,

Am bu)?
Yes, the ResQPOD should not affect the delivery of the medication and the medica

tion should

not affect the performance of the ResG2POD. However, this has not been clinic
ally tested and

may depend upon the medication used. If you are delivering endotracheal medicat
ions without a

mediport, the manufacturer recommends that you disconnect the ResQPOD from 
the

endotracheal (ET) tube, administer the medications directly into the ET tube
, and then

reconnect the ResQPOD.

40. Can 1 use a drug atomizer with the ResQPOD?

The ResQPOD does not need to be removed when the atomizer is securely co
nnected between

the ResQPOD and the ET tube.

41. Can the ResQPOD Circulatory Enhancer be used with abag-valve r
esuscitator with a

feature that limits ftow rates (and thus airflow pressures) during ventilati
on (e.g.

SMART BAG)?
Yes. This feature will not affect the ResQPOD's function,

42. Can I use the ResQPOD with automatic (transport or other) vent
ilators?

Yes, the ResQPOD can be used with most automatic ventilators. The only bran
d that we are

aware of that is not compatible with the ResQPOD is the Oxylator. In the au
tomatic mode, the

Oxylator provides a continuously positive airway pressure that is harmful for
 the patient, with or

without the ResQPOD. This continuously positive airflow interferes with the 
ResQPOD's ability

to create a vacuum (negative pressure). ACSI and the American Heart Associa
tion believe that

use of the automatic mode of an oxygen powered, flaw-limited resuscitator (e.g
. Oxylator)

should be avoided because it applies "continuous PEEP that is likely to imp
ede cardiac output

during chest compressions (Class tll)".'s

43. Can the ResQPOD Circulatory Enhancer be used on a patient with 
a tracheostomy or

stoma?
A patient with a stoma could have an endotracheal tube placed into the s

toma for airway

management. If there is not a good seal between the airway device and 
the lungs, the

ResQPOD may be less effective. As long as there is an adequate seal durin
g positive pressure

ventilation, the ResQPOD should work effectively. It is the ultimate decis
ion of the prescribing

physician to determine whether the ResQPOD should be used in these t
ypes of patients.

44. Can the ResQPOD Circulatory Enhancer be used on an uncuffed en
dotracheal tube?

If there is not a good seal between the airway device and the lungs, the Res
QPOD may be less

effective. As long as there is an adequate seal during positive pressure vent
ilation, the

ResQPOD should work effectively. It is the ultimate decision of the prescribi
ng physician to

determine what ainrvay adjuncts the ResQPOD should be used with.

is 2005 AHA Guidelines for CPR and ECC. Circulation. 20Q5;112:IV-48.
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45. Can the ResQPOD Circulatory Enhancer be used with any st
andard facemask?

Yes; however, the manufacturer strongly recommends that the user 
consider the quality of the

facemask to use it with. Obtaining and maintaining an adequate seal
 during facemask

ventilation is critically important to the generation of the ali-import
ant vacuum. Many standard

facemasks purchased today are selected primarily based upon co
st, not mask quality. ACSI

recommends that anyone who is going to use the ResQPOD on
 a facemask use one with

excellent face-sealing qualities. A 2-handed ventilation technique,
 as recommended by the

American Heart Association, is preferred.

The new model of ResQPOD no longer requires a 15/22 mm adapto
r in order to attach it to a

standard facemask and an adaptor is no longer supplied with the Re
sQPOD. A special sticker

on the packaging notifies the user that an adaptor is no longer 
required.

46. 1 see that the ResQPOD can be used for mouth-to-mask ve
ntilation, but the ResQPOD

doesn't come packaged with a mouthpiece. How can 1 get on
e?

Most mouthpieces with standard 22 mm OD adaptors will work.
 One inexpensive source far

mouthpieces that will work with the ResQPOD is: Tri-anim (_ _
 _ , ;); Name:

mouthpiece, standard, 22 mm OD; part #371-1005.

47. Can I use the ResQPOD Circulatory Enhancer on a Comb
ifiube, laryngeal mask airway

(LMA), esophageal obturatar airway (EOA), Cobra, King or 
other advanced airway?

The ResQPOD is cleared for use on airway adjuncts used during
 assisted ventilation. The

ResQPOD will fit on these advanced airway devices and shoul
d be effective as long as there is

a sufficient seal within the ventilation circuit.

48. Has the ResQPOD Circulatory Enhancer been tested
 with semi-open anesthetic

circuits (e.g. Bain, McGiii, Lack) as these are used in emerg
ency resuscitation rooms

connected to resuscitation machines?

The ResQPOD has not been tested in semi-open anesthetic circu
its; however, there is no

known reason that the ResQPOD should not work with these
 machines.

49. Has the ResQPOD Circulatory Enhancer been tested
 with Soda Lime Absorber

"Closed Circuit" anesthetic systems, which are also used 
in resuscitation areas?

The ResQPOD has not been tested in closed circuit anesthet
ic systems; however, there is no

reason to believe that the ResQPOD would not work.

50. When expiration release pressures are high, minut
e volume dividers and pressure-

cycled resuscitators may respond with a high respirator
y rate and low breath

volumes. Most EMS ventilators and BVM devices can 
be fitted with a break valve

pressure of between 45 and 60 cmH2O. Does this affect Re
sQPOD performance?

This should not alter the performance of the ResQPOD.

51. Does the application of cricoid pressure interfere with R
esQPOD performance?

No.

v. 6-12-2006 
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II REGULATORY QUESTIONS ~~

52. Has the AHA made any recommendations on the ResQPOD?

Yes, an impedance threshold device (e.g. ResQPOD) is recommended with a Class Ila level

recommendation in the recently released 2005 AHA guidelines for CPR and emergency cardiac

care.16 There are no other impedance threshold devices on the market besides the ResQPOD.

The American Heart Association feels that, ideally, all CPR and ECC recommendations should

carry a Class I or Class Ila level of recommendation. in their guidelines they state: "For Class lla

recommendations, the weight of evidence supports the action or therapy and the therapy is

considered accepfab/e and useful.""

53. Does the ResQPOD Circulatory Enhancer have 510(k) clearance from the FDA?

Yes; the ResQPOD Circulatory Enhancer is indicated for home, hospital, clinic and emergency

care use, for the temporary increase in blood circulation as directed by a physician or licensed

practitioner. The ResQPOD Circulatory Enhancer can be used in patients requiring assisted

ventilation, for example, patients receiving CPR. It is contraindicated in dilated cardiomyopathy,

congestive heart failure, pulmonary hypertension, aortic stenosis, flail chest, chest pain and

shortness of breath. It can be used with a facemask, endotracheal tube or other appropriate

airway adjunct used for assisted ventilation.

54. Does the ResQPOD Circulatory Enhancer, Cardiac Arrest have the CE mark?

Yes.

55. Who is your regulatory representative in the EU?
The regulatory representative for Advanced Circulatory Systems, Inc. is CEPartner4U,

3951 DB;13.N~, telephone: +31(0) 6516.536.26.

SALES-RELATED QUESTIONS ~

56. How do I buy the ResQPOD?
The ResQPOD is available for purchase exclusively through Tri-anim. Please contact your local

Tri-anim representative or call 1-800-TRI-ANIM ($00-874-2646) or go to www.tri-anim.com.

's 2005 AHA Guidelines for CPR and ECC. Circulation. 2005;112:IV-48.

" 2005 AHA Guidelines for CPR and ECC. Circulation. 2005;112:IV-2.

v. 6-12-2006 Page 11 of 12
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ResQPOD FAQs

~~~.
COMPANY-RELATED QUESTIONS

57. 1've seen references to CPi~c and ResQSystems. Are
 these the same company as

Advanced Circulatory Systems?

Yes, the company, when founded in 2000, was named CPRx L
LC. In 2002, the name changed

to ResQSystems and in 2003 the company incorporated and ass
umed the current name,

Advanced Circulatory Systems, Inc. (ACSI).

58. 1've seen the term impedance threshold valve (ITV) a
nd other names for this product.

Are they the same?

Yes, you may see references in the studies that have been p
ublished to impedance threshold

valve (ITV), Resuscitator Valve, Resusci-Valve, and ResQValve
. These are essentially earlier

versions of the same product with the same functionality. ACSI cu
rrently generically refers to

devices that provide inspiratory impedance as impedance th
reshold devices (ITDs), of which the

company manufactures two versions with the brand names
: 7) ResQPOD~ Circulatory

Enhancer, intended for use in assisted ventilation application
s, and 2) ACSI Circulatory

Enhancer, intended for use in spontaneously breathing appli
cations.

59. Are there other impedance threshold devices on the ma
rket?

No, the only ITD on the market is the ResQPOD by ACSI.

60. I've heard that ACSI also manufactures a product calle
d the ResQPump. Where can

get one?
The ResQPump is a hand-held device used to perform active

-compression decompression

(ACD) CPR. It is not currently available for sale in the United 
States. A large clinical trial (ResQ

Trial) involving the use of the ResQPump and ResQPOD bega
n in the Fall of 2005, but the

study is being conducted with permission of the Food and Dr
ug Administration {FDA}. The

ResQPump can be purchased for use outside the United State
s from Advanced Circulatory

Systems by calling 952-947-9590.

TRAINING QUESTIONS

61. Do you sell a training version of the ResQPOD?

Currently no; however, the battery will usually power th
e lights on the device for many hours or

even days if the battery is properly preserved. If you use a Res
QPOD for training, be sure to

replace the clear plastic tab that secures the ON-OFF switch
 in the OFF position once training is

completed. This will preserve battery function for many repeate
d uses during training.

Rest~PODs that are used for training purposes should not
 be used on real patients.

62. What other training aids are available?

Advanced Circulatory Systems has a product training kit, the
 ResQTrainer Kit, which is available

from Tri-anim. Please contact your local Tri-anim representat
ive or call 1-800-TRI-ANIM (800-

$74-2646).

v. 6-12-2006 
Page 12 of 12
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Clinical Ynformat~on
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circulation during emergency care, hospital, CIIf11C aC1CI (101'~f12 USG. 
Gick here to review the Instruckions

for use. Studies are ongoing in the United States to evaluate the

long-term benefit of the ResQPOD for indications related to patien
ts suffering from

cardiac arrest, hypotension during dialysis

and severe b{ood loss.

For more information on completed clinical studies click here. The references on this websit
e are not intended

to imply specific outcome-based claims not yet cleared by the US Foo
d and Drug

Administration.

A{~ Righ~s 12eserve.d. 2006
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Circulatory Enhancer American Heari (association Guidelines

l"echnology Overview

The impedance threshold device (e.g., ResQPmD
) is

ResQPOD Circulatory 
recommended as a Class IIa device in the 2005 

American

Enhancer 
Hear# Association CPR Guidelines.

s

~~~' ~ ~~~ ~~ This device is now more highly recommended than any 
other

F Product Features 
device or drug used by emergency personnel for increasing

f:~i Technology 
.circulation during CPR &for improving resuscitation rate

s.

FAQs

t.i Published Articles `' *~~~~,~ ~,,. , ~~yr,~~a~~"'p 2005 AHA Guicletine~
':`:` c~~"„a~ I~f°rmat~°n for patients in cardiac arrest
t.€ American Heart

Association Guidelines

~'°Circulatory Devices/Level of Recommendation

Enhancement Ym~edance Threshold
Applications Device (f~esQPODp) III

Sudden Cardiac
Arrest Vest CPR IIb

`.`. "Yp°tees'°n Mechanical Piston IIb
.!. Blood Loss

"r' Instructions for Use 
ACD CPR IIb

[.~i Product Literature
and Video Dru.gs1Level of Recommendation

ANSI ~_~=~~~torY Epinephrine IIb
enhancer Amiodarone IIB

Vasopressin Indeterminate

Home Lidocaine Indeterminate

Advanced Circulatory
Atropine Indeterminate

Systems, Inc.
7615 Golden Triangle Drfve,
Suite A Click here for a recent press release regarding the 200

5

Eden Prairie, MN 55344 Guidlelines,
877-RESQPOD
1-877-737-7763
www.advancedcircul atory.com Click here for a recent communication from the AHA's

Director of Training regarding the ResQPOD.

1 2005 American Heart Association Guidelines for

Cardiopulmonary Resuscitation and Emergency Cardiovas
cular

Care; Circulation 2005; VoI: 112, Issue 24 Supplement;

Dec. 13 2005.

The generally geared indication for the ResQPC?D is a temp
orary increase in blood

circulation during emergency care, hospitals CIICIIC at1CI IlOtl1~ l~Se. Click here to review the Ins
tructions

for Use. Studies are ongoing in the Ura~ted States to evaluate th
e
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ACSI Circulatory
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Advanced Circulatory
Systems, Inc.
7615 Golden Triangle Drive,
Suite A
Eden Prairie, MN 55344
$77-RESQPOD
1-877-737-7763
wwnv, advancedcirculatory.com

__ __ _ —_ _

,~
'~ ~, Sudden cardiac Arrest is:

i~

V~ ~ W'=

'` '~`~"'~ The leading cause of death

2 "' among adults in developed

-"~' countries worldwide.

~~~ ~~g~P~~ f4 Experienced by more than a

~it'CUlat~r~+ 
~s~lion people annually.

Enhancer Sadden Cardiac Arresfi is a6most

Learn about 
~1'°^~ays fatal:

the technology
behind the 95% of the victims of cardiac
ResQPOD. arrest do not survive despite

receiving cardiopulmonary

resuscitation (CPR}.

Many of the remaining 5%

have poor neurolog~cai

outcomes.
CPR a4one delivers only 25% of

normal blood f(ow to the brain

and 15% of normal blood flow

to the heart.
Maintaining adequate blood

flow to vital organs is the key

to patient survival and quality

of fife.

The generally cleared indication far the ResQPOD is a temp
orary increase in blood

circulation during emergency care, hospital, clinic and home 
use. Click here to review the Instructions

for use. Studies are ongoing in the United States to evaluate 
the

long-term benefit of the ResQPOD for indications related to
 patients suffering from

cardiac arrest, hypotension during dialysis

and severe blood loss.

For more information on completed clinical studies click here. The references on this
 website are not intended

to imply specific outcome-based claims not yet cleared by the
 US Food and Drug

Administration.

http://www.advancedcirculatory.com/CET/sca.htm 
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ResQPOD Protocol 1

Purpose and Rationale:

Two provider agencies in Alameda County, Alameda County Fire and Hayward Fire, will
compare the ResQPOD circulatory enhancer with conventional CPR. This trial study will be
conducted to demonstrate possible benefits of this device for use in EMS throughout Alameda
County.

Methodology:

The trial will be a prospective non-randomized clinical trial that will evaluate conventional
manual CPR with the use of the ResQPOD, compared to historical controls from database: adult
non-trauma cardiopulmonary arrest patients receiving conventional manual CPR only.

Duration:

The study will be conducted for a six month period of time (April 1, 2007 —September 30,
2007) to ensure effectiveness and safety of the ResQPOD

Indication:

The ResQPOD will be used on all adult patients who sustain anon-traumatic cardiac arrest or
had sustained anon-traumatic cardiac arrest upon arrival of providers. In all patients, CPR will
be performed as usual according to the current 2005 American Heart Association guidelines.

Contraindications:

The following are contraindications for the use of the ResQPOD:
Dilated cardio myopathy, congestive heart failure, pulmonary hypertension, flail chest, aortic
stenosis, chest pain, shortness of breath. Obviously, the patients may not be able to provide a
history of these conditions. The device should not be used if family members or friends provide a

history of any of the above conditions. The device should be removed upon the return of
spontaneous circulation (ROSC). While it is probably acceptable for breathing patients, it is not
designed to do so. The device may / should be replaced if the patient subsequently loses pulses.

Training•

All paramedics will be oriented to the ResQPOD using the training materials provide by
Alameda County EMS and the manufacturer. Providers will attend a two hour course that will

in-service them on the ResQPOD, as well as review the 2005 American Heart Association
Guidelines for CPR, and ultimately how they work together. The training will entail a written
exam and skills competency test.



ResQPOD Protocol2

Procedure:

The Alameda County Fire Department and Hayward Fire Department
 Paramedics will provide

conventional CPR with the ResQPOD to ALL non-traumat
ic cardiopulmonary arrest

patients that are Uresumed to be 12 years of aye or older. All pati
ents must meet Alameda

County criteria for resuscitation efforts. Special attention will be dir
ected to meeting the current

2005 American Heart Association standards for number and volu
me of ventilations and number

and depth of chest compressions for CPR. The Auto Pulse or any other 
CPR adjuncts will not be

used for the study patients.

Paramedics will intubate the cardiac arrest patient as per Alameda Co
unty protocol. Intubations

will be confirmed by colorimetric capnometer or waveform capnog
raphy, and the esophageal

detection device. Medics will perform conventional CPR according to
 current 2005 AHA

Guidelines and will attach the ResQPOD circulatory enhancement de
vice between the bag valve

and mask, bag valve and tracheal tube or bag valve and Combitube
. The device should be

removed upon the return of spontaneous circulation (ROSC), but may
 / should be replaced if the

patient subsequently loses pulses.

Hospital arrival:

The ResQPOD should remain in place until the patient's care is as
sumed by hospital personnel.

The attending paramedic should make hospital medical personnel 
aware of the ResQPOD and

particularly, its need to be removed upon resumption of pulses. All ho
spital respiratory therapy

departments and emergency department physicians and nurses have 
received information

regarding the ResQPOD and the pilot study.

Optimal CPR:

Optimal CPR according, to the American Heart Association, shoul
d be preformed at all times.

The Res-Q-POD has a timing light which is useful in the intuba
ted patient. Care should be taken

to avoid hyperventilation, to start CPR immediately, to avoid in
terruptions, and to push hard (1

l/z-2"), push fast (100x per minute), and to allow complete chest 
wall recoil.

Results and Data Collection:

The following data will be collected on ResQP{JD patients:

• Name

• Sex

• age

• nu1 #

• date

• time of arrest

• time of first CPR

• time of defibrillation (if applicable)

• initial rhythm

• subsequent rhythms (list)



ResQPOD Protocol 3

~ initial colorimetric capnometry or wa
veform capnography / ETCQ2 in m

mHg values

• subsequent changes in ETCO2 va
lues (list)

• return of spontaneous circulation (RO
SC) (Y,N) at hospi~a~ arrival

• admission to hospital

• survival (lived, died, transfer}

Patient Care Report Forms with a da
ta summery sheet will be submitted

 by bath Fire

Departments on a monthly basis to
 the EMS agency. The trial study's

 major focus is to

demonstrate the effectiveness, safety
 and ease of use of the device. How

ever, researchers will

track survival rates; although, the st
udy is not powered to the sufficient d

egree to allow a

meaningful result regarding survival 
from hospital.

Alameda County and Hayward. Fire
 Departments EMS personnel and th

e county medical director

will review each data form. Data w
ill be entered in an access databas

e. Appropriate statistical

analysis will be performed.

Alameda County EMS will receive
 monthly reports from the provider

s who are performing the

trial study. Alameda County EMS 
will secure data from hospitals reg

arding outcome. Provider

personnel are to notify Dr. Pointer
 immediately if there are any pat

ient safety concerns. The

study will be presented to the Alam
eda County Medical Centers/ De

partment of Public Health

Human Subjects Protection Committ
ee. All records will be maintained

 in a locked file which can

be accessed only by the EMS medica
l director. Federal guidelines rega

rding implied consent for

arrested patients will be followed.
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ResQPOD Written and Practical Evaluation

RESQPOD SAMPLE WRITTEN EVALUATION

On the answer sheet provided, put an "X" over the one correct answer.
DO NOT WRITE ON THE TEST.

Lou Bring the pressure within the chest (creating a vacuum) during CPR decompression:
a. Helps to draw more blood from the body back into the chest.
b. Makes it more difficult for the patient to breathe.
c. Makes compressing the chest easier.
d. Decreases the risk of rib fractures during CPR.
e. Causes oxygen. saturation levels in the blood to drop.

2. The ResQPOD prevents:
a. The rescuer from actively ventilating the patient.
b. The patient from exhaling.
c. Air from being selectively drawn into the chest during decompressions.
d. Air from entering the stomach.
e. Rib fractures.

If a pulse returns, the ResQPOD should be:
a. Turned off by flipping the light switch to the OFF position.
b. Left in place.
c. Turned so that air flows through in the opposite direction.
d. Given to the patient as a souvenir of their resuscitation.
e. Removed immediately from the ventilation circuit.

4. If an end tidal carbon dioxide (ETCOz) detector is used with the ResQPOD, place the detector:

a. Between the facemask and the ResQPOD.
b. Between the endotracheal (ET) tube and the ResQPOD.
c. Betw=een the ResQPOD and the ventilation source (e.g. bag-valve resuscitator).
d. Between the Combitube and the ResQPOD.
e. ETCOZ detectors cannot be used while the ResQPOD is in place.

5. The ResQPOD's timing assist lights:
a. Blink on and off @ at the recommended ventilation rate for a secured airway (e.g. ET tube).

b. Can be used as a guide to the proper compression rate.
c. Encourage rescuers to ventilate at the proper rate.
d. Are activated by removing the clear plastic tab and moving the switch to the ON position.

e. All ~f the above are true.

6. When the ResQPOD is used on a facemask, it is VERY important to:
a. Turn on the ventilation timing lights.
b. Maintain a tight face seal with the mask at all times, especially during chest compressions.

c. Have an ETCOz detector in place.
d. Hyperventilate if the patient has experienced an unwitnessed arrest.
e. Check for a pulse during chest compressions.

49-0358-000, O1 Page lof 5



ResQPOD Written and Practical Evaluation

7. If the ResQPOD becomes filled with fluid or secretions during use:
a. Clear it by running tap water through it.
b. Suction the ResQPOD out with a suction unit.
c. Discontinue use immediately and do not reuse.
d. Remove the ResQPOD and clear it by shaking it or blowing through it with the ventilation

source.
e. Clear it by flushing with normal saline.

Regarding the administration of endotracheal medications with the ResQPOD in place:
a. The ResQPOD should be disconnected from the ET tube and the meds given directly down the

tube.
b. Medications will not be required during ResQPOD use.
c. Medications should be injected into the ResQPOD and then ventilation continued.
d. Only epinephrine should be given endotracheally during ResQPOD use.
e. I~'Iedications should alw°ays be given through the ResQPOD, even if an IV is in place.

9. Which of the following make CPR less effective?
a. Hyperventilation.
b. Extended chest compression interruption.
c. Ventilations of long duration.
d. Incomplete chest wall recoil.
e. All of the above make CPR less effective.

10. To avoid inadequate CPR compression decompression due to fatigue, rescuers should:
a. Encourage each other with high fives.
b. Compress at a slower rate.
c. Ventilate more often.
d. Rotate compression dutyr every 2-3 minutes or sooner if tired.
e. Compress to a more shallow depth.

49-0358-000, O1 Page 2of 5



Name

Agency

WRITTEN EVALUATION

Place an "X" through the one correct answer.

1. A B C D E

2. A B C D E

3. A B C D E

4. A B C D E

5. A B C D E

6. A B C D E

7. A B C D E

8. A B C D E

9. A B C D E

10. A B C D E

PRACTICAL EVALUATION

Score

Performed Did Not CPR with the ResQPCID
Perform

Verbalizes appropriate indications and contraindications per agency
rotocol

Initiates use of ResQPOD during facemask ventilation with CPR
Uses two-rescuer technique to manage airway and maintain tight face seal
during chest cam ressions
30:2 com ression to ventilation ratio with synchronous compressions
Intubates w/ ET tube, confirms placement, secures with proper tube
restraint device and moves ResQPOD to ET tube

Turns on ventilation timing lights and ventilates over one sec with lights
Switches to asynchronous com ressions/ventilations once airway secured
Compressions -appropriate depth (1.5 — 2") and rate (100/min) and
com lete chest wall recoil
Demonstrates how to clear ResQPOD of secretions
Removes ResQPOD with return of spontaneous pulse

Comments

O Satisfactory O Needs more practice

49-0358-000, Ol

ResQPOD Written and Practical Evaluation

Date

Instructor signature

Page Sof 5



ResQPOD Written and Practical Evaluation

RESQPOD SAMPLE WRITTEN EVALUATION ANSWER KEY

Lowering the pressure within the chest (creating a vacuum) during CPR decompression:
a. Helps to draw more blood from the body back into the chest.
b. 1~~Iakes it more difficult for the patient to breathe.
c. Makes compressing the chest easier.
d. Decreases the risk of rib fractures during CPR.
e. Causes oxygen saturation levels in the blood. to drop.

2. The ResQPOD prevents:
a. The rescuer from actively ventilating the patient.
b. The patient from exhalii7g,
c. Air from being selectively drawn into the chest during decomtpressions.
d. Air from entering the stomach.
e. Rib fractures.

3. If a pulse returns, the ResQPOD should be:
a. Turned off by flipping the light switch to the OFF position.
b. Left in place.
c. Turned so that air flows through in the opposite direction.
d. Given to the patient as a souvenir of their resuscitation.
e. Removed immediately from the ventilation circuit.

4. If an end tidal carbon dioxide (ETCOZ) detector is used Frith the ResQPOD, place the detector:
a. Between the facemask and the ResQPOD.
b. Between the endotracheal (ET) tube and the ResQPOD.
c. Between the ResQPOD and the ventilation source (e.g. bag-valve resuscitator).
d. Between the Combitube and the ResQPOD.
e. ETCOZ detectors cannot be used while the ResQPOD is in place.

The ResQPOD's timing assist lights:
a. Blink on and off @ at the recommended ventilation rate for a secured airway (e.g. ET tube).
b. Can be used as a guide to the proper compression rate.
c. Encourage rescuers to ventilate at the proper rate.
d. Are activated by removing the clear plastic tab and moving the switch to the ON position.
e. All of the above are true.

When the ResQPOD is used on a facemask, it is VERY important to:
a. Turn on the ventilation timing lights.
b. Maintain a tight face seal with the mask at all times, especially during chest

compressions.
c. Have an ETCOZ detector in place.
d. Hyperventilate if the patient has experienced an unwitnessed arrest.
e. Check for a pulse during chest compressions.

49-0358-000, O1 Page 3of 5



ResQPOD Written and Practical Evaluation

7. If the ResQPOD becomes filled with fluid or secretions during use:
a. Clear it by running tap water through it.
b. Suction the ResQPOD out with a suction unit.
c. Discontinue use immediately and do not reuse.
d. a2emove the ResQPOD and clear it by shaking it or blowing through it with the

ventilation source.
e. Clear it by flushing with normal saline.

Regarding the administration of endotracheal medications with the ResQPOD in place:
a. The ResQPOD should be disconnected from the ET tube and the meds given directly

down the tube.
b. Medications will not be required during ResQPOD use.
c. Medications should be injected into the ResQPOD and then ventilation continued.
d. Only epinephrine should be given endotracheally during ResQPOD use.
e. Medications should always be given through the ResQPOD, even if an N is in place.

9. Which of the following make CPR less effective?
a. Hyperventilation.
b. Extended chest compression interruption.
a Ventilations of long duration.
d. Incomplete chest wall recoil.
e. All of the above make CPR less effective.

10. To avoid inadequate CPR compression decompression due to fatigue, rescuers should:
a. Encourage each other with high fives.
b. Compress at a slower rate.
c. Ventilate more often.
d. Rotate compression duty every 2-3 minutes or sooner if tired.
e. Compress to a more shallow depth.

49-0358-000, Ql Page 4of 5
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ResQPOD Written and Practical Evaluation

7. If the ResQPOD becomes filled with fluid or secretions during use:
a. Clear it by running tap water through it.
b. Suction the ResQPOD out with a suction unit.
c. Discontinue use immediately and do not reuse.
d. Remove the ResQPOD and clear it by shaking it or blowing through it with the ventilation

source.
e. Clear it by flushing with normal saline.

8. Regarding the administration of endotracheal medications with the ResQPOD in place:

a. The ResQPOD should be disconnected from the ET tube and the meds given directly down the

tube.
b. Medications will not be required during ResQPOD use.

c. Medications should be injected into the ResQPOD and then ventilation continued.

d. Only epinephrine should be given endotracheally during ResQPOD use.

e. l~ledications should always be given through the ResQPOD, even if an IV is in place.

9. Which of the following make CPR less effective?
a. Hyperventilation.
b. Extended chest compression interruption.
c. Ventilations of long duration.
d. Incomplete chest wall recoil.
e. All of the above make CPR less effective.

10. To avoid inadequate CPR compression decompression due to fatigue, rescuers should:

a. Encourage each other with high fives.
b. Compress at a slower rate.
c. Ventilate more often.
d. Rotate compression duty every 2-3 minutes or sooner if tired.

e. Compress to a more shallow depth.

49-0358-000, Ol Page 2of 5



ResQPOD Written and Practical Evaluation

RESQPOD SAMPLE WRITTEN E`~ALUATION

On the answer sheet provided, put an "X" over the one correct answer.
DO NOT WRITE ON THE TEST.

Lowering the pressure within the chest (creating a vacuum) during CPR decompression:
a. Helps to draw more blood from the body back into the chest.
b. I~°lakes it more difficult for the patient to breathe.
c. Makes compressing the chest easier.
d. Decreases the risk of rib fractures during CPR.
e. Causes oxygen saturation levels in the blood to drop.

2. The ResQPOD prevents:
a. The rescuer from actively ventilating the patient.
b. The patient from exhaling.
c. Air from being selectively drawn into the chest during decompressions.
d. Air from entering the stomach.
e. Rib fractures.

If a pulse returns, the ResQPOD should be:
a. Turned off by flipping the light switch to the OFF position.
b. Left in place.
c. Turned so that air flows through in the opposite direction.
d. Given to the patient as a souvenir of their resuscitation.
e. Removed immediately from the ventilation circuit.

4. If an end tidal carbon dioxide (ETCOZ) detector is used with the ResQPOD, place the detector:
a. Between the facemask and the ResQPOD.
b. Between the endotracheal (ET) tube and the ResQPOD.
c. Between the ResQPOD and the ventilation source (e.g. bag-valve resuscitator).
d. Between the Combitube and the ResQPOD.
e. ETCOZ detectors cannot be used while the ResQPOD is in place.

5. The ResQPOD's timing assist lights:
a. Blink on and off @ at the recommended ventilation rate for a secured airway (e.g. ET tube).
b. Can be used as a guide to the proper compression rate.
c. Encourage rescuers to ventilate at the proper rate.
d. Are activated by removing the clear plastic tab and moving the switch to the ON position.
e. A11 of the above are tr~ie.

6. When the ResQPOD is used on a facemask, it is VERY important to:
a. Turn on the ventilation timing lights.
b. Maintain a tight face seal with the mask at all tunes, especially during chest compressions.
c. Have an ETCOZ detector in place.
d. Hyperventilate if the patient has experienced an unwitnessed arrest.
e. Check for a pulse during chest compressions.

49-0358-000, Ol Page lof 5



Name

Agency

ResQPOD Written and Practical Evaluation

Date

WRITTEN EVALUATION

Place an "X" through the one correct answer.

1. A B C D E

2. A B C D E

3. A B C D E

4. A B C D E

S. A B C D E

6. A B C D E

7. A B C D E

8. A B C D E

9. A B C D E

10. A B C D E

PRACTICAL EVALUATION

Score

Performed Did Not CPR with the ResQPOD
Perform

Verbalizes appropriate indications and contraindications per agency
rotocol

Initiates use of ResQPOD during facemask ventilation with CPR

Uses two-rescuer technique to manage airway and maintain tight face seal
during chest com ressions
30:2 compression to ventilation ratio with synchronous compressions

Intubates w/ ET tube, confirms placement, secures with proper tube
restraint device and moves ResQPOD to ET tube
Turns on ventilation timing lights and ventilates over one sec with lights
Switches to asynchronous com ressions/ventilations once airway secured
Compressions -appropriate depth (1.5 — 2") and rate (100/rnin) and
com lete chest wall recoil
Demonstrates how to clear ResQPOD of secretions
Removes ResQPOD with return of spontaneous pulse

Comments

O Satisfactory O Needs more practice

49-0358-000, Ol
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ResQPOD Written and Practical Evaluation

7. If the ResQPOD becomes filled with fluid or secretions during use:

a. Clear it by running tap water through it.
b. Suction the ResQPOD out with a suction unit.
c. Discontinue use immediately and do not reuse.

d. Remove the ResQPOD and clear it by shaking it or blowing through it with the

ventilation source.
e. Clear it by flushing with normal saline.

Regarding the administration of endotracheal medications with the ResQPOD in place:

a. The ResQPOD should be disconnected from the ET tube and the weds given directly

down the tube.
b. Medications will not be required during ResQPOD use.

c. I~ledications should be injected into the ResQPOD and then ventilation continued.

d. Only epinephrine should be given endotracheally during ResQPOD use.

e. Medications should always be given through the ResQPOD, even if an IV is in place.

9. Which of the following make CPR less effective?

a. Hyperventilation.
b. Extended chest compression interruption.
c. Ventilations of long duration.
d. Incomplete chest wall recoil.

e. All of the above make CPR less effective.

10. To avoid inadequate CPR compression/decompression due to fatrgue, rescuers should:

a. Encourage each other with high fives.
b. Compress at a slower rate.
c. Ventilate more often.
d. Rotate compression duty every 2-3 minutes or sooner if tired.

e. Compress to a more shallow depth.
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ResQPOD Written and Practical Evaluation

RESQPOD SAMPLE WRITTEN EVALUATION ANSWER KEY

Lowering the pressure within the chest (creating a vacuum) during CPR decompression:

a. Helps to draw more blood from the body back into the chest.

b. Makes it more difficult for the patient to breathe.

c. Makes compressing the chest easier.

d. Decreases the risk of rib fractures during CPR.

e. Causes oxygen saturation levels in the blood to drop.

2. The ResQPOD prevents:

a. The rescuer from actively ventilating the patient.

b. The patient from exhaling.

c. Air from being selectively drawn into the chest during decompressions.

d. Air from entering the stomach.

e. Rib fractures.

If a pulse returns, the ResQPOD should be:

a. Turned off by flipping the light switch to the OFF position.

b. Left in place.
c. Turned so that air flows through in the opposite direction.

d. Given to the patient as a souvenir of their resuscitation.

e. Removed immediately from the ventilation circuit.

4. If an end tidal carbon dioxide (ETCO2) detector is used with the ResQPOD, place the detector:

a. Between the facemask and the ResQPOD.

b. Between the endotracheal (ET) tube and the ResQPOD.

c. Between the ResQPOD and the ventilation source (e.g. bag-valve resuscitator).

d. Between the Combitube and the ResQPOD.

e. ETCOZ detectors cannot be used while the ResQPOD is in place.

5. The ResQPOD's timing assist lights:

a. Blink on and off @ at the recommended ventilation rate for a secured airway (e.g. ET tube).

b. Can be used as a guide to the proper compression rate.

c. Encourage rescuers to ventilate at the proper rate.

d. Are activated by removing the clear plastic tab and moving the switch to the ON position.

e. All of the above are true.

6. When the ResQPOD is used on a facemask, it is VERY important to:

a. Turn on the ventilation timing lights.

b. Maintain a tight face seal with the mask at all times, especially during chest

compressions.
c. Have an ETCOZ detector in place.

d. Hyperventilate if the patient has experienced an unwitnessed arrest.

e. Check for a pulse during chest compressions.
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What? why?

Literature

Proposal
reviewed by

Medical Director

Trial Study
Yes deemed

appropriate?

Review/approval by
SOP Committee

EMS Commission as
needed

- Update EMS Section

- Develop and implement trial study
- Assess results
-Present results at EMS Section

Director

recommends
systemwide

Present
proposal to
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~ EMS pays ~

implementation
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mplementation
Adopt 
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Do not adopt or
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ADMINISTRATION: Committees
EMERGENCY MEDICAL OVERSIGHT COMMITTEE

1. Emergency Medical Oversight Committee - (EMOC)

1.1 The committee shall serve in an advisory capacity to, and report to, the Alameda
County Health Officer and EMS Medical Director. The committee is charged with the
following responsibilities:

1.1.1 Assist in the development and/or implementation of:

• Medical policies or procedures
Medical standards for prehospital care providers

• Quality improvement standards

1.2 Meeting Rules

1.2.1 Meetings are public.
1.2.2 Meetings are chaired by the EMS Medical Director

Administration —Section 1000



ADMINISTRATION: Committees
RESEARCH COMMITTEE

1. Research Committee

Purpose: To promote a complete and adequate review of the proposed research activities, the
EMS Agency Medical Director will select at least ten members, with varying backgrounds, to
include any or all of the following:

2. Membership:

Representing:

1 Public Health Graduate Student
1 Paramedic —Private sector
1 Paramedic Public sector
2 Community (non-academic) Physicians
2 Academic Physicians (one of whom is a

physician-in-training)
1 Trauma Nurse Coordinator
1 ENA Registered Nurse
1 EMS Medical Director
1 EMS staff
1 At-large member
1 Trauma Surgeon

Sponsoring Agencv

UC Berkeley
AMR
Fire Chiefs EMS Section
ACCMA
Highland ED

TAC
ENA
EMS Agency
EMS Agency
Membership
TAC

3. Qualifications of Membership:

• Nominated by sponsoring agency
o Selected by EMS Medical Director
e Past research experience
• Outside "homework" required
• Interest in serving
• Visitors welcome

4. Meetings:

• One-hour —planned agenda
• Every other month immediately following EMOC

5. Objectives:

• Devise research projects
Approve research projects

• Educate on research methodology
• Explore funding
• Publicize system

Administration —Section 10Q0



ADMINISTRATION: Committees
QUALITY COUNCIL

1. Quality Council (QC) Purpose:

• Coordinates and monitors the overall prehospital quality activities for Alameda County.
• Provides a forum to develop a consist approach to gathering and analyzing data, and other

quality improvement activities.
• Provides guidance and support to quality activities.
• Identifies quality improvement educational needs.
• Facilitates/provides education/ remediation.

2. Membership: the committee is comprised of EMS staff, EMS Medical Director, provider agency
EMS Clinical Liaisons, designated paramedics, nurses, and physicians.

3. Chairperson: Quality Improvement Prehospital Care Coordinator.

4. Meetings:

• Bimonthly or more frequently as needed.
• One-hour and a half with a planned agenda

Administration —Section 1000



ADMINISTRATION: Quality Improvement Policy #: 2250
Date: 07/01 /91

QUALITY IMPROVE ENT RESPONSIBILITIES -GENE L GUIDELINES

1. The EMS Agency shall establish and facilitate a systemwide quality improvement program to
monitor, review, evaluate and improve the delivery of prehospital care services.

1.1 The program shall involve all system participants and

1.2 shall include, but not be limited to the following activities:

1.2.1 Prospective -designed to prevent potential problems.

1.2.2 Concurrent -designed to identify problems or potential problems during the
course of patient care.

1.2.3 Retrospective -designed to identify potential or known problems and prevent
their recurrence.

1.2.4 Reporting./Feedback -all quality improvement activities will be reported to the
EMS Agency in a manner to be jointly determined. As a result of Q.A. activities,
changes in system design may be made.

2. Each agency shall submit a Quality Improvement plan, based on the appropriate policy (2255 -
2280), to the EMS Agency for approval. The timeframe for submission will be determined by
the EMS Agency.

3. Appropriate revisions shall be made as requested by the EMS Agency.

4. Each agency shall conduct an annual review of their Q.A. plan and submit any changes or
alterations to the EMS Agency for approval.

5. The EMS Agency will evaluate the implementation of each agency's Q.A plan annually and
request appropriate revisions as needed.

QUALITY IMPROVEMENT RESPONSIBILITIES



ADMINISTRATION: Quality Improvement Policy #: 2251
Date: 07101 /91

Authority: Division 2.5 of the Health and Safety Code, Chapter 4

1. Prospective

1.1 Comply with all pertinent rules, regulations, laws and codes of Federal, State and
County applicable to emergency medical services.

1.2 Coordinate prehospital quality improvement committees.

1.3 Plan, implement and evaluate the emergency medical services system including public
and private agreements and operational procedures.

1.4 Implement advanced life support systems and limited advanced life support systems.

1.5 Rpprove and monitor prehospital training programs.

1.6 Certify/authorize prehospital personnel.

1.7 Establish policies and procedures to assure medical control, which may include
dispatch, basic life support, advanced life support, patient destination, patient care
guidelines and quality improvement requirements.

1.8 Facilitate implementation by system participants of required Quality Improvement plans.

1.9 Design reports for monitoring identified problems andlor trends analysis.

1.10 Approve standardized corrective action plan for identified deficiencies in prehospital and
base hospital personnel.

2. Concurrent

2.1 Site visits to monitor and evaluate system components.

2.2 On call availability for unusual occurrences, including but not limited to:

2.2.1 Multicasualty Incidents (MCI)

2.2.2 Ambulance Diversion.

QUALITY IMPROVEMENT RESPONSIBILITIES



ADMINISTRATION: Quality Improvement Policy #: 2251
Date: 07/01191

QUALITY IMPROVEMENT RESPQSIBILITIES -EMS continued

3. Retrospective

3.1 Evaluate the process developed by system participants for retrospective analysis of
prehospital care.

3.2 Evaluate identified trends in the quality of prehospital care delivered in the system.

3.3 Establish procedures for implementing the Certificate Review Process for prehospital
emergency medical personnel.

3.4 Monitor and evaluate the Incident Review Process.

4. Reporting/Feed-back

4.1 Evaluate submitted reports from system participants and make changes in system
design as necessary.

4.2 Provide feedback to system participants when applicable ar when requested on Quality
Improvement issues.

4.3 Design prehospital research and efficacy studies regarding the prehospital use of any
drug, device or treatment procedure where applicable.

QUALITY IMPROVEMENT RESPONSIBILITIES


