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AUC of 0. 15% confidence interval [CI] 0.€

as well as subgroup analysis excluding prehospital cardiac arrest (AUC of 0.77, 95% (I 0.67-0.87). The

sensitivity of abnormal ETCO; for predicting mortality wa:
tive predictive value was 99% (95% CI 92%-100%). There
d serum bicarbonate levels (r = 0.429, P < .001), anion gap (r = =0216,P <
76, P<.001).

Conclusion: Of all prehospital vital signs, ETC
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001), and lactate (r

£ (95% C1 79%-98%), the specificity was 44% (95%
ere significant

was the most predictive and consistent for mortality, which

may be related to an assodation with metabolic acidosis.

1. Introduction

Vital signs are an integral part of initial patient assessment, and
abnormal values are believed to predict poor patient outcomes. Well-
established vital signs include temperature, pulse, blood pressure,
respirations and pulse oximetry. Exhaled end-tidal carbon dioxide
(ETCO2) can be measured non-invasively by capnography and may
provide further information regarding physiologic function.

ETCO, is a continuous variable that is determined by basal
metabolic rate, cardiac output, and ventilation [1]. Thus, abnormal
levels may reflect derangement in perfusion, metabolism or gas
exchange. It has multiple applications for monitoring of sedated
patients |2}, evaluation of proper endotracheal tube placement (3},
and confirming return of spontaneous circulation during cardiopul-
monary arrest [4). Recent studies have suggested low ETCO, levels
are associated with disease severity and mortality in adult patients
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© 2013 Elsevier All nghts reserv

[5]. sepsis [6,7], and metabolic disturbances [8], as well
as pediatric patients with diabetic ketoacidosis [9] and dehydration
|10). Additionally, low ETCO, levels are associated with lactate
levels [11], odds of operative intervention | 12], and mortality [13] in
trauma patients.

The purpose of this study is to investigate the clinical value of
prehospital ETCO; measurement as an outcome predictor compared
to conventional vital signs in an undifferentiated sample of patients.
We hypothesize that abnormal ETCO, levels will predict mortality and
metabolic disturbances, acting as an additional vital sign that may
improve prehospital risk stratification.

2. Methods
. Design and setting

e conducted a retrospective cohort study among patients
transported by a single emergency medical services (EMS) agency
to a single hospital during a two and a half year period from January
2009 through July 2011 in Orange County, FL. The institutional review
board at the participating hospital approved the study protocol.
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BUILDING A SAFER HEALTH SYSTEM
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NEMSAC Final Advisory on Fatigue in EMS
January 30, 2013

The National EMS Advisory Council

Final Advisory
Adopted on January 30, 2013

Committee: Safety
Title: Fatigue in Emergency Medical Services

A: Problem Statement

There is reason to believe that a high proportion of Emergency Medical Services (EMS)
workers suffer from fatigue, and as a result, poor safety outcomes.'? Poor sleep, which
is a precursor to short term or chronic fatigue, affects between 29% and 35% of U.S.
adults.>* Fatigue affects one in every four U.S. workers (38%; 95%C| 37.4, 38.

sleep and fatigue can reduce attention, impair normal functions of the central nervous
system, and have a negative impact on cognition, reaction time, and health.**
Furthermore, research has identified a strong assocnanon between poor sleep, fatigue,
poor safety outcomes, and risks to long-term health."?

There is limited research that examines fatigue and poor sleep among EMS
providers. 17 However, there is widespread concern that EMS provnders and

patients are at an increased risk of poor safety outcomes related to fatigue. '>'® Factc-rs
believed to increase this risk mc\ude the atypical work schedule (shift worl 18,

providers holding multiple jobs? with risks of chronic fatigue syndromes,” unpredictable
nature of EMS call volume which affects ability to rest,?’ increased need and demand
for EMS responses tied to increased productivity requirements limiting opPortunltles for

rest % a high prevalence of poor sleep and fatigue among EMS workers,'Z a high
prevalence of occupational stress and burnout 27 poor health status among EMS
workers,” hlgh risk of occupatlonal injury and mortality, 303 and wide variation in
workplace safety culture. %

EMS is a vital public health resource, providing care for more than 30 million ill and
injured patients annually.*® Poor sleep and fatigue among EMS workers represent
potentlal threats to patient care, provider wellbeing, and the public's health and trust in
EMS.'®

The overarching goals of this advisory are to:
1. provide a brief summary of current research regarding fatigue and its impact on
safety and to highlight gaps in the research, evidence and current efforts to
address the observed problems of fatigue and safety; and

. advise NHTSA to address a list of feasible recommendations for combatting the
impact of fatigue on EMS patient and provider safety.
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Remote Ischemic Conditioning

eu MD," Hans Erik Botkesr, MI Karin Przykdenk, Pub,

Derek Yellon, Pub, DSc

STRACT

In remote schemic conditioning (R

), brief, reversitie spisodes of schemia wath reperfusion in one vascular bed, tissue
or argan confer 3 global protective phenotype and render remote TiSsues and Crgans resstant to ischemia/reperfusion
Iqury. The peripheral stimudus can be chemical, mechunical, or slectrical and involves activation of peripheral sensory
nerves. The signal tramsfer to the hes i other organs & through neurcnal and humoral communications. Protection can
be trarsferred, even across speces, with plasma-derived dlalysate and involves nitric oxide, stromal derived factor-1x
ronbonuciec ackd-144, tust 2l t t iWdentified factors. Intracardiac signal transdaction involves: adencsine.,
bradykinin, cytokines, and chemolines, which activate specic recep intracellular kinases; and mitochondrial func
tion. RIC by repeated brief inflation/deflat of 3 blood pressure cuff protects against endothelial dysfunction and
myocardial ijury in percutanecus cononary interventions, coronary artery bypass grafting, and reperfused acute
myocardial infarction. RIC & afe and effective, noninvasive, exsdy feasible, and inexpensive. (J Am Coll Cardict

2015,65:177+55) © 2015 by the American College of Cardiology Foundation
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Remote ischaemic conditioning before hospital admission,
as a complement to angioplasty, and effect on myocardial
salvage in patients with acute myocardial infarction
arandomised trial

Summary

Background Remote ischaemic preconditioning atte cardiac injury at elective surgery
tested the hypothesis that remot ng evolving ST-elevation
done before pr
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was per protocol. This study ere i umber NCT004352
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Prehospital Neuroprotective Therapy for Acute Stroke
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Prehospital Intravenous Fluid Administration Is Associated With
Higher Mortality in Trauma Patients: A National Trauma Data
Bank Analysis
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Early fluid resuscitation in severe trauma

How can trauma patients in shock be
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How can patients who need DCR be
identified?
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wTML What is the role of chest compression depth during out-of-hospital cardiac
arrest resuscitation?
Resuscitation Outcomes Consortium - Critical care ..., 2012 - nchi.nlm_nih.gov
Background The 2010 intemational guidelines for CPR recently recommended an increase
in the minimum compression depth from 38 to 50 mm. although there are limited human data
to support this. We sought to study patterns of CPR compression depth and their ...
Cited by 229 Related articles  All 11 versions  'Web of Science: 133 Cite Save More

The impact of peri-shock pause on survival from out-of-hospital shockable

cardiac arrest during the Resuscitation Outcomes Consortium PRIMED trial
J Christenson, Resuscitation Outcomes Consortium - Resuscitation, 2014 - Elsevier

Background Previous research has demonstrated significant relationships between peri-

shock pause and survival to discharge from out-of-hospital shockable cardiac arrest

(OHCA). Objective To determine the impact of peri-shock pause on survival from OHCA ...

Cited by 77 Related articles  All 11 versions Web of Science: 47 Cite Save

mtmL] Epidemiclogy and Outcomes From Out-of-Hospital Cardiac Arrest in
Children The Resuscitation Outcomes Consortium Epistry—Cardiac Arrest
... Resuscitation Outcomes Consortium Investigators - Circulation, 2009 - Am Heart Assoc
Background—Population-based data for pediatric cardiac arrest are scant and largely from

urban areas. The Resuscitation Outcomes Consortium (ROC) Epistry—Cardiac Arrest is a
population-based emergency medical services registry of out-of-hospital nontraumatic ...

Cited by 359 Related articles All 14 versions Web of Science: 224 Cite Save

Receiving hospital characteristics associated with survival after out-of-hospital
cardiac arrest

... G Nichol, Resuscitation Outcomes Consortium - Resuscitation, 2010 - Elsevier

AIM: Survival after out-of-hospital cardiac arrest (QOHCA) varies between regions, but the
contribution of different factors to this variability is unknown. This study examined whether

survival to hospital discharge was related to receiving hospital characteristics, including ...

Cited by 119 Related articles All 18 versions Web of Science: 64 Cite Save

wML . of automatic external defibrillators before arrival of the emergency
medical system: evaluation in the resuscitation outcomes consortium
population of 21

ML Weisfeldt, CM Sitlani, JP Omato... - Journal of the 2010 - Am Coll Cardio Found
Objectives The purpose of this study was to assess the effectiveness of contemporary
automatic external defibrillator (AED) use. Background In the PAD (Public Access

Defibrillation) trial. survival was doubled by focused training of lay volunteers to use an ...

Cited by 306 Related articles  All 23 versions  Web of Science: 160 Cite Save More

Rationale, development and implementation of the resuscitation outcocmes
consortium epistry—cardiac arrest

LJ Morrison, G Nichol, TD Rea, J Christenson... - Resuscitation, 2008 - Elsevier

OBJECTIVE: To describe the development, design and consequent scientific implications of

the R itation Qutcomes C: ium (ROC) population-based registry: ROC Epistry—
Cardiac Arrest. METHODS: The ROC Epistry—Cardiac Arrest is designed as a ..

Cited by 148 Related articles  All 16 versions Web of Science: 105 Cite Save

[roF] Resuscitation Outcomes Consortium

G Nichol, B Leroux, H Wang... - ... outcome. J Am Med ..., 2008 - gatheringofeagles.us
Conclusions= In patient h out-of-hospital cardiac arest, CPR strategy of continuous chest
compressions with posi pressure ventilation as compared with chest compressions
interrupted for ventilation by EMS providers did not significantly improve survival or

Cited by 7 Related articles All 2 versions Cite Save More

Chest compression fraction determines survival in patients with out-of-hospital
ventricular fibrillation

... Resuscitation Outcomes Consortium Investigators - Circulation, 2009 - Am Heart Assoc
Background—Quality cardiopulmenary resuscitation contributes to cardiac arrest survival

The proportion of time in which chest compressions are performed in each minute of
cardiopulmonary resuscitation is an important modifiable aspect of quality ...
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