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The Patient Has a Fractured Fibula....
...on a Mild Sedative.... Can Go Home Tomorrow ...
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Before We Get Started ...
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a Morning Person...




..... at University of Miami / Jackson Memorial Trauma Center— 40 Years Ago This Month!
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Prehospital Resuscitation with Low Tite
O+ Whole Blood by Civilian EMS Teams:
Rationale and Evolving Strategies

P.E. Pepe, J. P. Roach, and C. J. Winckler

29.1 Introduction: Civilian Setting Resuscitation Strategies
for Bleeding over the Past Half Century

For the Life of all flesh, is the blood thereof. (Leviticus 17:14, the Bible)

Most modern out-of-hospital emergency medical services (EMS) systems, as we
have come to recognize them today, were established in the 1960s and 1970s when
a cadre of intrepid physicians ventured into the streets and later published their suc-
cessful experiences with lifesaving approaches to managing acute coronary syn-
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&) NONMECHANICAL HEMOSTASIS
IN TRAUMA CARE

Part I: Evolving prehospital practices and the role of TXA

By Paul E. Pepe, MD, MPH, FAEMS, MCCM; Jonathan Jul, MD, MPH, FACEP, FAEMS; and John B. Holcomb, MD, FACS

Resident Eagle is a monthly column
profiling the work of top EMS physicians
and medical directors from the
Metropolitan EMS Medical Directors
Global Alllance (the "Eagles"), who
represent America’s largest and key
International cities.

TENTATIVE DATES FOR
GATHERING OF EAGLES 2021:

JUNE 14—-18, HOLLYWOOD, FLA.
FOR MORE SEE USEAGLES.ORG.

odern trauma systems were

created more than a half cen-

tury ago to enable severely

injured patients to reach a
facility where surgeons were standing by
around-the-clock ready to rapidly achieve
anatomical hemostasis (physical bleeding
control) for internal hemorrhage and/or
evacuate blood and control further bleed-
ing within the intracranial vault!

Time is of the essence. Physically clamp-
ing and repairing damaged blood vessels
within the chest, abdomen, or skull must
be achieved before exsanguination or fatal
CNS compromise. A person’s own blood
is equipped with optimal clotting factors
and functioning platelets. It is the ultimate
medium for sustaining human life minute
to minute with delivery of oxygen to vital
organs. While timely transfusions can be




Cognitive Roadmap

» First Tell You Why | Became the Apostle, Paul,

Zealously Preaching the Gospel of the RCT, and
Pushing Envelopes for EFIC & Funding for RCTs

» Then, Using Our Experience with Heavily-Resourced
RCTs for Out-of-Hospital Cardiac Arrest,

Will Give Examples of Why | Came to Appreciate

That We Were Putting Too Much Faith in RCTs

» Finally — Will Warn You to Beware of the Binaries &
Let You Know What We Are Now Doing for OHCA
& Maybe Also Consider for Trauma Interventions



déja vu ...
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£EBM vs. EBM

EBM vs. EBM: combining evidence-bhased and
experienced-based medicine in resuscitation
research

Paul E. Pepe® and Tom P. Aufderheide®

Purpose of review

To discuss the clear rationale for evidencebased medicine (EvBM) in the challenging realms of resuscitation
research, yet also provide case examples in which even the well designed, multicentered randomized
clinical trial may have had unrecognized limitations, and thus misleading results. This is where
experienced-based medicine (ExBM) helps to resolve the issue.

Recent findings

Recent publications have brought to task the conclusions drawn from various clinical trials of resuscitative
interventions. These articles have indicated that some major clinical trials that later determined the universal
guidelines for resuscitative protocols may have been affected by unrecognized confounding variables,
effect modifiers and other problems such as delayed timing. Many interventions, deemed to be ineffective
because of these study factors, may actually have lifesaving effects that would have been confirmed had
the proper circumstances been in place. With the right mindset, the clinician-researcher can offen identify
and oddress those situations.

Summary

When clinical trials indicate ineffectiveness of an intervention that worked very well in other circumstances,
both preclinical and clinical, clinician-investigators should continue to re-search the issues and not always
take conclusions ot face value.




Some New Information ..

ViV XYy (NS ’.; ”- -

W ‘CD&\“E)C) ,.__: ...5_ i







Before We Begin the
Main Dyscourse ...



The New England Journal of Medicine

PUBLIC USE OF AUTOMATED EXTERNAL DEFIBRILLATORS

SHerry L. Carrrey, E.M.T.-P., Paura J. WiLLoughey, D.O., M.H.P.E., PauL E. Perg, M.D., M.P.H.,
aND Lance B. Becker, M.D.

ABSTRACT

Background Automated external defibrillators save
lives when they are used by designated personnel in
certain public settings. We performed a two-year pro-
spective study at three Chicago airports to assess
whether random bystanders witnessing out-of-hospi-
tal cardiac arrests would retrieve and successfully use
automated external defibrillators.

Methods  Defibrillators were installed a brisk 60-to-
90-second walk apart throughout passenger terminals
at O'Hare, Midway, and Meigs Field airports, which to-
gether serve more than 100 million passengers per
year. The use of defibrillators was promoted by public-
service videos in waiting areas, pamphlets, and re-
ports in the media. We assessed the time from noti-
fication of the dispatchers to defibrillation, survival
rate at 72 hours and at one year among persons with
cardiac arrest, their neurologic status, and the charac-
teristics of rescuers.

Results Over a two-year period, 21 persons had
nontraumatic cardiac arrest, 18 of whom had ventric-
ular fibrillation. With two exceptions, defibrillator op-
erators were good Samaritans, acting voluntarily. In
the case of four patients with ventricular fibrillation,
defibrillators were neither nearby nor used within five

minutes, and none of these patients survived. Three
mthare ramainad in fikrillatinon and ovarsialbhy disd Ao

ARDIOVASCULAR disease remains the
most common cause of death in the United
States and most other Western nations.'*
Among these deaths, sudden, out-of-hospi-
tal cardiac arrest claims approximately 1000 lives each
day in the United States alone.3 Most of these cardiac
arrests are due to ventricular fibrillation.*” Though
highly reversible with the rapid application of a defib-
rillator, ventricular fibrillation is otherwise fatal within
minutes, even when cardiopulmonary resuscitation is
provided immediately.”1! The overall survival rate in
the United States is estimated to be less than 5 per-
Cent. +5712-14
Recent developments in automated-external-defib-
rillator technology have provided a means of increasing
the rate of prompt defibrillation after out-of-hospital
cardiac arrest.'® After minimal training, nonmedical
personnel (e.g., flight attendants and casino workers)
are able to use defibrillators in the workplace, with life-
saving eftects.!*2 Nonetheless, such programs have
involved designated personnel whose job description
includes assisting persons who have had sudden car-
diac arrest. Data are still lacking on the success of pro-

grams in which automated external defibrillators have
hean mnetalled in mobhie nlacee #0 be 11eed by nerenne




Just Keep That
One in Mind ...



So Let’s Begin ...
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Time to Fasten
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My Bias -- EBM Is:
Clearly Essential,
Cost-Effective...

... and Even Life-Saving






Number of people who drowned by falling into a pool
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Films Nlcolas Cage appeared in
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~®- Nicholas Cage - Swimming pool drownings

Data Source: Centers for Disease Control and Prevention and Internet Movie Database

(OBVIOUS) CONCLUSION:
“With the exception of ‘Moonstruck’, Nicholas Cage

movies were apparently so bad that many people
drowned themselves (by falling into a pool) ....

. Further study is needed”




Randomized, Controlled Clinical

Trials Have Always Been Considered
The Gold Standard In Evidenced-Based Medicine

Unique Challenges

Clinical trials in the out-of-hospital setting:
Rationale and strategies for successful implementation

Paul E. Pepe, MD, MPH, MACP, FCCM, FACEP; Michael K. Copass, MD; George Sopko, MD, MPH

Cardiopulmonary arrest and trauma are two of the major
epidemics of our time. In most cases, the final outcome is altered,
for better or for worse, by how interventions are provided in the
prehospital setting, making that venue critical for lifesaving com-
munity research efforts. In certain venues, out-of-hospital emer-
gency medical services personnel are highly skilled at managing
resuscitations and routinely operate under strict, highly scruti-
nized protocols, resulting in extraordinary study compliance.
Larger patient enroliment derived from population-based investi-
gations can lead to faster study completion, less selection bias,
higher-powered data, and enhanced subgroup analysis. Most
importantly, the concomitant training, expert protocol develop-
ment, and rigid scrutiny all lead to improved patient outcomes,
regardless of study intervention. For successful implementation,
emergency medical services personnel should be involved in
study design, and utilize routine, automated data collection. Tech-

nologies should be provided that simplify tasks and diminish
confounding variables. Considering that exception to informed
consent is a critical component, prospective education and in-
volvement of the medical community, community leaders, em-
ployee groups and the media, long before protocol implementa-
tion, is essential. Such efforts should be led by respected,
academically authoritative, grassroots emergency medical ser-
vices medical directors and trauma chiefs, preferably those based
at the main trauma centers or public receiving facilities. (Crit Care
Med 2009; 37[Suppl.]:S91-S101)

Kev Worbs: resuscitation; trauma; injury; research; clinical trials;
outcomes data; cardiac arrest; cardiopulmonary resuscitation; CPR;
sudden death; emergency medical services; EMS; survival rates;
informed consent; exception to consent; ethics; community consul-
tation; population-based research out-of-hospital; prehospital

n many aspects of medicine, the
earlier a medical intervention is
provided, the better the results. In
resuscitation medicine, not only
are the intervals to various therapies in-
versely correlated with survival, but with
current techniques, patients rarely sur-
vive if pulses are not restored within min-
11tec (1—-R) Frivthermore the nrehonenital

venues, with immediate provision of ba-
sic cardiopulmonary resuscitation (CPR)
by bystanders soon followed by EMS de-
fibrillation, long-term survival rates now
have exceeded 60% for witnessed cases of
ventricular fibrillation, the major etiol-
ogy of out-of-hospital sudden death (1, 4).
Recent out-of-hospital research has
<hown that in certain niithlic cetfinde

costs as well (14). Considering that, in
the United States alone, sudden death
accounts for nearly a thousand prema-
ture deaths each day, the profound value
of these study efforts has become very
compelling and they are now a focus on
federal research agendas in North Amer-
ica (1, 14-16). In addition, for many of

the veacone deceribed in detail later in

Food and Drug Administration Public Hearing
on the Conduct of Emergency Clinical
Research: Testimony of Dr. Pepe—Defending
the Rights of All Individuals to Have Access
to Potential Life-saving Therapies and

Resuscitation Studies

Paul E. Pepe, MD, MPH, FACEP, FCCM, FACP

sing average life expectancy as an arbitrary

benchmark, a great percentage of those Ameri-

cans who will die prematurely today will be
those who lose their lives to sudden cardiac arrest and
severe traumatic injury.’ Despite the grim annual toll,
many of these deaths are fully preventable when certain
immediate interventions are provided.®® In most cases,
the ultimate outcome, good or bad, will be decided in the
out-of-hospital setting in the first few minutes after the
precipitating event.»511 As a result, resuscitation medi-
cine has now become a mainstream focus in the house
of medicine, not only clinically but also in terms of na-
tional research priorities.'>'® This evolution is best exem-
plified by recent creation of the Resuscitation Outcomes
Consortium by the National Institutes of Health and

AN A=

lection constraints because resuscitation trials generally
involve an entire community and dozens of hospitals.
As a result, despite the existence of many promising
therapies that have been elegantly demonstrated in the
laboratory and supported in preliminary clinical stud-
ies, 72931 efforts to provide the world with definitive clin-
ical trials generally have ended in significant gridlock.
A large part of the gridlock has been due to ethical
anxieties, provocative media stories, and political pres-
sures that have emanated, understandably, from con-
cerns over the protection of an individual’s right to
consent to treatment, along with unfaded memories of
secretive human experimentation, ranging from Dachau
to Tuskegee.®?

In contrast to those infamous scenarios, well-designed
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The PASG

Actually Had Worse
Outcomes !



And the Control Groups
Had Better Outcomes
Than the Historical Levels...

>>> (Clinical Trials Save Lives
>>> Beware of Historical Controls
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IMMEDIATE VERSUS DELAYED FLUID RESUSCITATION FOR HYPOTENSIVE PATIENTS
WITH PENETRATING TORSO INJURIES

Witttan H. Diexeee, MDD, Marruew | Ware, o, MD, Pavt E Pars, M D,
R Russstt Mawriw M D Victoma F. Covcan, M SN, Many K. Attex, BA,
AanD Kenwern L. Marrox, M.D.

Abstract Sackground  Flud resuscilabion may be del.
nmoantal whon Qiven belore Diseding s controlled i pa-
tents with trauma. The purpose of this study was o detor-
mine the silects of delaying "luid resusCitation unii the
Ume Ol operative intervenhon in hypolensive Datients wilh
penelrating injunes 10 the 10rso.

Mothods, We CONCucing 4 Prospecive irial corparng
mmedale and delayed fud resuscasuon A 598 acsuiy

wilh raratratian Wwar noaras vt rvecsantas? a?N 2 Are.

Resdly  Among ™he 289 patents who receved de-
iayed Mud rosuscitanon, 203 (70 percent) survived and
wore dscharged from the hospdal, as compared with 153
0f the 309 patents (62 percent) who recetved immecale
U resuscitation (P « 0.04) The mean estmated inira-
Spwrative DIOOG loss was simidar in the two groups. Among
the 238 patients n he delayed-resusciaton group who
survived 10 the postoperatve pariod. S5 (27 percant) had
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Randomized, Controlled Clinical Trials

Have Always Been Considered
The Gold Standard In Evidenced-Based Medicine

Unique Challenges

Clinical trials in the out-of-hospital setting:
Rationale and strategies for successful implementation

Paul E. Pepe, MD, MPH, MACP, FCCM, FACEP; Michael K. Copass, MD; George Sopko, MD, MPH

Cardiopulmonary arrest and trauma are two of the major
epidemics of our time. In most cases, the final outcome is altered,
for better or for worse, by how interventions are provided in the
prehospital setting, making that venue critical for lifesaving com-
munity research efforts. In certain venues, out-of-hospital emer-
gency medical services personnel are highly skilled at managing
resuscitations and routinely operate under strict, highly scruti-
nized protocols, resulting in extraordinary study compliance.
Larger patient enroliment derived from population-based investi-
gations can lead to faster study completion, less selection bias,
higher-powered data, and enhanced subgroup analysis. Most
importantly, the concomitant training, expert protocol develop-
ment, and rigid scrutiny all lead to improved patient outcomes,
regardless of study intervention. For successful implementation,
emergency medical services personnel should be involved in
study design, and utilize routine, automated data collection. Tech-

nologies should be provided that simplify tasks and diminish
confounding variables. Considering that exception to informed
consent is a critical component, prospective education and in-
volvement of the medical community, community leaders, em-
ployee groups and the media, long before protocol implementa-
tion, is essential. Such efforts should be led by respected,
academically authoritative, grassroots emergency medical ser-
vices medical directors and trauma chiefs, preferably those based
at the main trauma centers or public receiving facilities. (Crit Care
Med 2009; 37[Suppl.]:S91-S101)

Kev Worbs: resuscitation; trauma; injury; research,; clinical trials;
outcomes data; cardiac arrest; cardiopulmonary resuscitation; CPR;
sudden death; emergency medical services; EMS; survival rates;
informed consent; exception to consent; ethics; community consul-
tation; population-based research out-of-hospital; prehospital

n many aspects of medicine, the
earlier a medical intervention is
provided, the better the results. In
resuscitation medicine, not only
are the intervals to various therapies in-
versely correlated with survival, but with
current techniques, patients rarely sur-
vive if pulses are not restored within min-
11tes (1—=82) Furthermore the nrehosnital

venues, with immediate provision of ba-
sic cardiopulmonary resuscitation (CPR)
by bystanders soon followed by EMS de-
fibrillation, long-term survival rates now
have exceeded 60% for witnessed cases of
ventricular fibrillation, the major etiol-
ogy of out-of-hospital sudden death (1, 4).
Recent out-of-hospital research has
<hown that in certain nublic settings

costs as well (14). Considering that, in
the United States alone, sudden death
accounts for nearly a thousand prema-
ture deaths each day, the profound value
of these study efforts has become very
compelling and they are now a focus on
federal research agendas in North Amer-
ica (1, 14-16). In addition, for many of
the reasons described in detail later in

Food and Drug Administration Public Hearing
on the Conduct of Emergency Clinical
Research: Testimony of Dr. Pepe—Defending
the Rights of All Individuals to Have Access
to Potential Life-saving Therapies and

Resuscitation Studies

Paul E. Pepe, MD, MPH, FACEP, FCCM, FACP

l I sing average life expectancy as an arbitrary
benchmark, a great percentage of those Ameri-
cans who will die prematurely today will be

those who lose their lives to sudden cardiac arrest and

severe traumatic injury. Despite the grim annual toll,
many of these deaths are fully preventable when certain
immediate interventions are provided.“i’8 In most cases,
the ultimate outcome, good or bad, will be decided in the
out-of-hospital setting in the first few minutes after the
precipitating event.®1" As a result, resuscitation medi-
cine has now become a mainstream focus in the house
of medicine, not only clinically but also in terms of na-
tional research priorities.'®*3 This evolution is best exem-
plified by recent creation of the Resuscitation Outcomes

Consortium by the National Institutes of Health and

other U.S. and Canadian federal agencies.'*1®
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lection constraints because resuscitation trials generally
involve an entire community and dozens of hospitals.
As a result, despite the existence of many promising
therapies that have been elegantly demonstrated in the
laboratory and supported in preliminary clinical stud-
ies, 172931 efforts to provide the world with definitive clin-
ical trials generally have ended in significant gridlock.
A large part of the gridlock has been due to ethical
anxieties, provocative media stories, and political pres-
sures that have emanated, understandably, from con-
cerns over the protection of an individual’s right to
consent to treatment, along with unfaded memories of
secretive human experimentation, ranging from Dachau
to Tuskegee.*®

In contrast to those infamous scenarios, well-designed
resuscitation research initiatives (such as the Resuscita-
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EBM Is:
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Cost-Effective...
... and Even Life-Saving
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Coronary Angiography after Cardiac Arrest
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A Randomized Trial of Epinephrine in Out-of-Hosp oo
JOURNAL ¢f MEDICI aham Nichal, WD TH e I g et OO et oottt i T

immediate coronary angiography coronary intervention (PCI) in 815 sndaffiaionsaelstedn e Ao
reakin , Nolan. C. Scomparin. S. R the treatment of patients who have i T Cemkes o the Depariment o Cardi
Deakin, T. Quinn, J.P. Nolan, C. Scomparin, S. R in the absence of ment elevation I) remains un- Amsterdam Univ

Foth L. O’Shea, M Y, K 3 certa ot
ou, N. Stal es, and R. Lall, for

ORIGINAL ARTICLE ; \ . Ph, R METHODS

In this multicenter trial, we randomly a s who had cardiac arrest  This
20

1 without signs of STEMI to undergo immediate coronary angiograp!
. . B vas delayed until after neurologic recovery. All patients underwent N Engi)
A Comparlson of Standard-Dose and ngh-Do .D. , , exerouns PC ifindicated. The primary end point was survival at 90 days, Secondary end points 201010
| Concern about the use of epinephrine as a treatment for out-of-hos ardiac The authors' full name included survival at 90 days with good cercbral performance or mild or moderate dis-
- ability, myocardial injury, duration of catecholamine support, markers of shock, recur-

Epinephrine in Cardiac Arrest outside the Ho: , . areetld the Intenational Liaison Commitee on Resuscitation 0 call o 3 placebo- £, renc of enrcular achyeardi, duraion ofmechanicalveltion,major becding;

controlled trial to determine whether the use of epinephrine is safe and effective ;
currence of acute kidney injury, need for renal-replacement therapy, time to target

in s patients. e .
in such patient o e temperature, and neurologic status at discharge from the intensive care unit.
METHODS dom, or &t paramedictial

ResuLTs

Charles G. Brown, M.D., Daniel R. Martin, M.D., Paul E. Pepe, M.D., H ata, In a randomized, double-blind trial involving 8014 patients with out-ofhospital cardiac A0 dogs, 176 of 273 patients (64.5%) in the immediate angiography group and 178
. . ) artest in the United Kingdom, paramedics at five National Health Service ambulance  pak et 67 J‘““el'“;{ D 0
v 9 T v 9 gdom, S > of ien %) in the delayed angiography group w
M.D., Richard O. Cummins, M.D., Edgar Gonzalez, Pharm.D., Michael \ services administered either parenteral epincphrine (4015 patients) or sali o0 5% confidence et ; o The
. . . R . " . N 95% confidence interval (CI], 0. 1 51). The median time to ta
M.D., and the Multicenter High-Dose Epinephrine Study Group (3999 patients), along with standard care. The primay - re was 5.4 hours in the immediate angiography group and 4.7 ho
° vival at 30 days. Secondary outcomes included the rate of surv i s aric 3 aphy group (ratio of geometric means, 1.19; 95% CI, 1.04 to 1.36).
charge with a favorable neurologic outcome, as indicated by a score of 3 or less on the k ignificant differeces between the groups were found in the remaining second-
N Engl J Med 1992; 327:1051-10550ctober 8, 1992D 0.1056/NEIM19921008327 modified Rankin scale (which ranges from 0 fno symptoms] to 6 [death)). Engl) Med 20 ary end points.
gl

DOI: 10.1056/NEJMo
RESULTS G

3 At 30 days, 130 patients (3.2%) in the epinephrine group and 94 (2.4%) in the placebo

Abstract group were alive (unadjusted odds ratio for survival, 1.3% 95% confidence inerval [CI),

BACKGROUND. 06 to 1.82; P=002), There was no evidence of a significant difference in the propor-

. - . . . . rvived until hospital discharge with a favorable neurologic out-

Experimental and uncontrolled clinical evidence suggests that intravenous epinephrine come (87 of 4007 patients [2.2%] vs. 74 of 3994 patients [1.9%}; unadjusted odds ratio,

in doses higher than currently recommended may improve outcome after cardiac arrest. 1.18; 95% CI, 0.86 to 1.61). At the time of hospital discharge, severe neurologic impair-

Lo ) . . . ment (a score of 4 or 5 on the modified Rankin scale) had occurred in more of the

£L0NAUCIC0 2 DLOSDC L en (v Comparine s1andard-(ose Colnenh i survivors in the epinephrine group than in the placebo group (39 of 126 patients

[31.0%] 16 of 90 patients [17.8%]).

Over the Past Four Decades:
Numerous (in fact, Most) Cardiac Arrest
Clinical Trials Had Disappointing Results



So Why Are OHCA Clinical Trials Compromised?

 Many Interwoven Interdependent Variables ...
* Ventilatory Techniques Affect Blood Flow
 CPR Quality Affected By Numerous Factors

* Drugs or Devices Don’t Work If Too Late

* Interventions Needed at One Point in Time ...
.... Not Needed at Another Pointin Time

 Individual Device or Intervention Effectiveness
Requires Other Coordinated Interventions



Pivotal ITD Study

~ The 2011 NIH ROC NEJM study...
P, Elegant Study, Impressive Design

150 EMS Agencies in U.S. and Canada

OUTCOME 77?7
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Oscar.

The Truth is Rarely Pure ...
... and Never Simple

ide 4



THE LANCET

Volume 377 - er 9762 - Pages 271-352 - January 22-28, 2011

“Cardiopulmonary resuscitation
with augmentation of
negative intrathoracic
pressure should be considered
as an alternative to standard
CPRto increase long-term
survival after cardiac arrest.”



Active Compression--
Decompression




ACD Device
@




Improved Long-Term Survival with
Favorable Neurologic Outcome

Aufderheide et al.
Lancet 2011;

Vol .377(9762):301-311

8.8

% ACD-CPR & ITD

B S

Survival to Discharge 1 Year Survival

53% improvement 49% improvement
(p=0.019) (p=0.03)



So Why the
Discrepancy ?



Could It Be the
Quality of the
CPR ?



Or Some Other
Effect Modifier ?
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Clinical Paper

Quality of CPR: An important effect modifier in cardiac arrest clinical
outcomes and intervention effectiveness trials*

Demetris Yannopoulos®*, Tom P. Aufderheide®, Benjamin S. Abella¢, Sue Duval?,
Ralph J. Frascone?, Jeffrey M. Goodloe!, Brian D. Mahoney®, Vinay M. Nadkarni', |
Henry R. Halperiné, Robert O'Connor”, Ahamed H. Idris', Lance B. Becker®, Paul E. Pepe’

3 University of Minnesota, 420 Delaware Street SE, Minneapolis, MN 55455, United States

b Medical College of Wisconsin, 9200 West Wisconsin, Milwaukee, WI 53226, United States

¢ University of Pennsylvania, 3400 Spruce Street, Philadelphia, PA 19104, United States

d University of Oklahoma School of Community Medicine, 1145 S. Utica Ave, 6th Floor, Tulsa, OK 74104, United States

¢ Hennepin County Medical Center, 701 Park Avenue, Minneapolis, MN 55415, United States

t University of Pennsylvania and Children’s Hospital of Philadelphia, 34th Street and Civic Center Boulevard, Philadelphia, PA 19104, United States
§ Johns Hopkins Hospital, 600 North Wolfe Street, Baltimore, MD 21287, United States

h University of Virginia, P.0. Box 800699, Charlottesville, VA 22908, United States
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Research

JAMA Cardiology | Original Investigation

Optimal Combination of Compression Rate and Depth

During Cardiopulmonary Resuscitation for Functionally
Favorable Survival

Sue Duval, PhD; Paul E. Pepe, MD, MPH; Tom P. Aufderheide, MD, MS; Jeffrey M. Goodloe, MD;
Guillaume Debaty, MD, PhD; José Labarere, MD, PhD; Atsushi Sugiyama, MD, PhD; Demetris Yannopoulos, MD

Invited Commentary
IMPORTANCE Previous studies of basic cardiopulmonary resuscitation (CPR) indicate that
both chest compression rate (CCR) and chest compression depth (CCD) each are associated
with survival probability after out-of-hospital cardiac arrest. However, an optimal CCR-CCD
combination has yet to be identified, particularly with respect to age, sex, presenting cardiac
rhythm, and CPR adjunct use.

OBJECTIVES To identify an ideal CCR-CCD combination associated with the highest



The Sweeter Spot for
Neurologically-Sound Survival

Witnessed Arrests

Contour Plots Using Proportion of Good Survivors in Each Cell
Canonical Analysis for Optimization
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Don’t Judge Too Quickly ...




An Intervention Is
Not Simply Good or Bad



ORIGINAL ARTICLE

A Trial of an Impedance Threshold Device

in OQut-of-Hospital Cardiac Arrest

ACCURATE -- But Only Within the Context of the Study ...
BUT NOT NECESSARILY “THE TRUTH”



For Bleeding Deaths —
Early TXA Treatment Is Better

<1 hour ¢« |

>1 to <3 hours °

>3 hours

;’

RR (99% CI)

0.68 (0.54-0.86)

0.79 (0.60-1.04)

@1.44 (1.04-1.99)

0.85 (0.76-0.96)

T
BETTER OUTCOME

I
| |
9

I I I I I
11 12 13 14 15

p=0.000008



These Are Just Examples of Why So-Called
“Evidenced-Based” Studies Can Be So Conflicting ...

Especially For Those Who
Still Think in a “Binary” Pattern

(i.e., “Works” or “Doesn’t Work” ! )

... and Binaries Can Get So
Contentious About Things ...




ONLY A SITH DEALS IN ABSOLUTES ....




ONLY A SITH

DEALS IN ABSOLUTES

Why we need both evidence-based
& experience-based thinking in
resuscitation research

By Paul E. Pepe, MO, MPH, FAEMS, MCCHM, MA

& Tom B Aufderheide, 10 A5, FAS

for our-of-hospital cardise arrese (OHCA) have remained

disappoanting. ™ To nprove outcomes, many respected orga-
mizations have developed widely adopred guidelines for both basie
and advanced mrerventons, emphasmzang an “evdence-based” pro-
cess using published peer-reviewed literamare ** Although these pro-
cesses have had clear valse, they alse have their lmitations.

Publications forming the evidence often have had conflicting
rnformation, statistical Brotarions, and even a lack of adberence o
intended protocols, all leading to inconclusive findings.* Traditional
controdled trials thar pest 2 sangulas intervention at a time roay be one
of the muin reasons”

Exarmining simple binary outeosmes (e, effective or not) are
affected by the time-dependent and multifectonal namare of OHCA
cases.* " For exarmple, a single intervention (e_g., drug, AED) that's
haghly effective when provaded within manutes, mmay mot be so bhelp-
ful af too many rminutes have elapsed.

Proper chest compressions—reninimally mtesrupeed with ogrtimal

Fu: decades, reparted survival rates and studies of interventions

Conventicnal CPR CPR with am ITD

1
[UREY
08
(18 1)
LR L2
05
04
03

ression rate (per min.)
EEEE:

srtlon of survlvors

rate, depth and secoil—require proper coordina-
tian with the ventilatory varmables thar sapmbicantly
impact circulation.®'"* Effectivenc s of interven-
trong, including medications and CPR irself, can
be compromized by these many interdependent
factors that require the righe Gming and proper
implementation. ™" "' (See Figure 1)

Al of these factors alse need o be adjusted under
cemzin conditions, particularly when flew-enhane -
i devices are used or when spontanscus carcula-
thon or respirations resume.” 5 Accordingly, any
proscribed “shaolune” targpet or wie for exch of these
crrculatery, ventilatary, dreg or procedural compa-
nents, onay need to be adjuseed ar amy given time
point and under different conditions. '

These complex dynarmics have confounded mamy
of our current evidence-based publicanons, even
gold standard clindeal trials '™ Experience has
now shown investgators that certain intecrven-
teans deermed o be meffective, or even harmdful
an evidence-based chinical erial (eg  ITD), epineph-
rire, T30A) are actually very effective when qualicy
CPR performance and/or phvsiclogically soumed
ventilatery practices sre ussd—aor when the righie
panent popularion and tmely intervention is used
(e.g, TXA in severs traurmatic beain injury), " 123435

Imgrartane variables also include the populations
servesd, residential infrastoactunes (e, marny higl-
rizes), raffice, geogrraply, distancess, elimate, dis-
parch functions and the frequency and quality of
early bystander CPR.*#151517 KM S system response
configuration can sigmificantly aropace te skills af
EMS personme] and therefore owtoormes—as can the
skills and resources of the recerving Facilities 14153

In essence, many mterdegendent components
form a longitudinal (e.g., chain of survival} bundle
Of 1mrerdeoe rwletsr mearnaarermeenrt For L VHO A awduere



The New England Journal of Medicine

PUBLIC USE OF AUTOMATED EXTERNAL DEFIBRILLATORS

SHerry L. Carrrey, EIM.T.-P., PauLa J. Witouehgy, D.O., M.H.P.E., PauL E. Pere, M.D., M.P.H,,
anD Lawce B. Becker, M.D.

ABSTRACT

Background Automated external defibrillators save
lives when they are used by designated personnel in
certain public settings. We performed a two-year pro-
spective study at three Chicago airports to assess
whether random bystanders witnessing out-of-hospi-
tal cardiac arrests would retrieve and successfully use
automated external defibrillators.

Methods Defibrillators were installed a brisk 60-to-
90-second walk apart throughout passenger terminals
at O'Hare, Midway, and Meigs Field airports, which to-
gether serve more than 100 million passengers per
year. The use of defibrillators was promoted by public-
service videos in waiting areas, pamphlets, and re-
ports in the media. We assessed the time from noti-
fication of the dispatchers to defibrillation, survival
rate at 72 hours and at one year among persons with
cardiac arrest, their neurologic status, and the charac-
teristics of rescuers.

Results Over a two-year period, 21 persons had
nontraumatic cardiac arrest, 18 of whom had ventric-
ular fibrillation. With two exceptions, defibrillator op-
erators were good Samaritans, acting voluntarily. In
the case of four patients with ventricular fibrillation,
defibrillators were neither nearby nor used within five

minutes, and none of these patients survived. Three
nthare ramainad in fikrillation and avantnialh diad dae

ARDIOVASCULAR disease remains the
most common cause of death in the United
States and most other Western nations.+
Among these deaths, sudden, out-of-hospi-
tal cardiac arrest claims approximately 1000 lives each
day in the United States alone.® Most of these cardiac
arrests are due to ventricular fibrillation.*” Though
highly reversible with the rapid application of a defib-
rillator, ventricular fibrillation is otherwise fatal within
minutes, even when cardiopulmonary resuscitation is
provided immediately.”!! The overall survival rate in
the United States is estimated to be less than 5 per-
Cent.45n12-14
Recent developments in automated-external-defib-
rillator technology have provided a means of increasing
the rate of prompt defibrillation after out-of-hospital
cardiac arrest.'® After minimal training, nonmedical
personnel (e.g., flight attendants and casino workers)
are able to use defibrillators in the workplace, with life-
saving effects.120 Nonetheless, such programs have
involved designated personnel whose job description
includes assisting persons who have had sudden car-
diac arrest. Data are still lacking on the success of pro-

grams in which automated external defibrillators have
kean inerallad 1n mblie nlacee +7 be 11e6d By narenne



Articles B

Resuscitation with blood products in patients with
trauma-related haemorrhagic shock receiving prehospital
care (RePHILL): a multicentre, open-label, randomised,
controlled, phase 3 trial

Nicholas Crombie, Heidi A Doughty, Jonat han R B Bishop, Amisha Desai, Emily F Dixon, James M Hancox, Mike | Herbert, Caroline Leech,
Simon | Lewis, Mark R Nash, David N Naumann, Gemma Slinn, Hazel Smith, lainM Smith, Rebekah KWale, Alastair Wilson, Natalie Ives,
Gavin D Perkins, on behalf of the RePHILL collaborative group®

Summa

Backg mu?; Time to treatment matters in traumatic haemorrhage but the optimal prehospital use of blood in major
trauma remains uncertain. We investigated whether use of packed red blood cells (PRBC) and lyophilised plasma
(LvoPlas) was superior to use of 0-9% sodium chloride for improving tissue perfusion and reducing mortality in
trauma-related haemorrhagic shock.

Methods Resuscitation with pre-hospital blood products (RePHILL) is a multicentre, allocation concealed, open-label,
parallel group. randomised controlled phase 3 trial done in four civilian prehospital critical care services in the UK.
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Research
==> Re-Searcnh

A Concept that Needs to Be Considered Integral
to Excellence Iin Resuscitation Research



CONCLUSION #1
“Much of What is So-Called

‘Evidenced-Based Medicine’
Is Not Always the ‘Ultimate’ Truth
Applicable to All Patients ..

o At All Times”
Obi Wan Kenobe










So Can We Suggest
Any Alternatives
to the RCT in OHCA?

...to advance science, care & save $$%$$
after a quarter century of frustration



Classic Experimental Concept...

Reproducible Methodologies
... With Reproducible Results



Socedy o
Critical Care Medicine

Rationale and Strategies for Development of an
Optimal Bundle of Management for Cardiac Arrest

Pepe PE, Aufderheide TP, Lamhaut L, Davis DP, Lick CJ, Polderman KH,
Scheppke KA, Deakin CD, O'Neil BJ, Van Schuppen H, Levy MK, Wayne MA,
Youngquist ST, Moore JC, Lurie KG, Bartos JA, Bachista KM, Jacobs MJ, Rojas-
Salvador C, Grayson ST, Manning JE, Kurz MC, Debaty G, Segal N, MD, Antevy
PM, Miramontes DA, Cheskes S, Holley JE, Frascone RJ, Fowler RL,
Yannopoulos D, writing group for the International Resuscitation Collaborative.

Critical Care Explor 2019; 2: (in press).
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Early On-Scene Management of Pediatric m
Out-of-Hospital Cardiac Arrest Can Result in L
Improved Likelihood for Neurologically-

Intact Survival

Paul R. Banerjee ®"°, Latha Ganti®, Paul E. Pepe =% ~,
Amninder Singh®, Abhishek Roka®, Raf A. Vittone®

% Polk County Fire Rescue, 2470 Clower Lane, Bartow FL 33830 USA

® Osceola Regional Medical Cemter - Liniversidy of Central Ronda Emergency Medicing Residency FProgram of Greatsr
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Pediatric Cardiac Arrest Survivors

Pre-Intervention (2012-13) vs. Phase | (2014-15) & Phase Il (2016-17)

M Survived Intact ™ Return of Circulation

2016
- 2017

2014
- 2015

2012
- 2013

10% 20% 30% 40%



Let’s Use
Neuroprotective CPR
as a More Recent Example






Cerebral PearfusionPressure (mmHg)
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ACDITD CPR
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with Device-Assisted

Controlled HeadThorax
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W= ACDITD CPR Flat

W Start of CPR m=  Standard CPR Flat

0

1 12 17
CPR Duration (minutes)

ACD - Active compression decompression CPR
ITD - Impedance Threshold Device
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STAR RESEARCH PRESENTATIONS: CARDIOVASCULAR

2: CLINICAL CONFIRMATION OF
PROFOUND IMPROVEMENTS IN
NEURO-INTACT SURVIVAL USING THE
HEAD-UP CPR BUNDLE

Pepe, Paul’; Moore, Johanna? Labarére, José?; Lick,
Charles* Scheppke, Kenneth’; Antevy, Peter®; Coyle,
Charles’; Quinn, Ryan®; Holley, Joseph?; Hutchison, Edwin
(Mack)'©: Adams, Paul'’; Crowe, Remle'* Duval, Sue?
Dehatv Guillaume3: Lurie Keith13



% Survival with Good Neurological Outcome

According to Time Elapsed from 9-1-1 Call to Time of Head-Up Bundle Application
(Compared to Propensity Matched Conventional CPR Cohort) Non-Shockable
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NPCPR is Really ....
a Basic Life Support Function



Propensity-Matched Controls

...Whatls It and Does It Work ?



Forexample - Bayesian Statistics

Posterior Beliefs

Evidence

Prior Beliefs




Many Patients Awake While in VF and
Remember Exactly What Had Happened




If You’re Gonna a Study ...
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“In Conclusion...”












We’ Il Make Life Better
for Future Generations ....




I’'m Paul Pepe ...
...and | approved
this Message
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Scoop & Run VS. Stay & Play

Surgery vs. Chemo vs. Radiation

( vs. NRNA) ?
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