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E :RIGINAL STUDY

Prehospital Intravenous Fluid Administration Is Associated With
Higher Mortality in Trauma Patients: A National Trauma Data
Bank Analysis

Elliott B, Hawt, MDY, Brian T Ealich, BA*, Brypan 4. Cotton, MD, MPHY, David T Efvon, MIF,
Adil H. Haider, MD, MPH*L, Kent A Stevens, MD, MPH*T, Alicia . Kieninger, MDE,
Edward B Corwwell, IIT, MDY, and David C Chang, MEBA, MTH, PhD)|

Ohjectice: Pralospital intmvenows (TY) flud administration 1= comommon 1n
frrna pabards, althourh litle svidence supports this protcs. We hopoth-
zeired that tremree patients who reesived prebespital I fluids have higher
moortality than trauma patents who did not recaive IV fluids inthe pralospital
zathing.

Methods: We performed 2 retmspectve cohort shady of patards from the
IMatioral Trawmna Data Banle Multiple lorishe regreszon was wsed with
roortabity as the promary outeorce measmrs. We corpared patants with ver-
s wathout prehospital I'V flud adroinistaton, wane patiznt deroo graphics,
mechardsm, phypsiolomnc ard aratornde inury seventy, ard otter prelosputal
procedures as covariates. Subsat aralysis was performred based on oecharisma
(blurdperetmbny), kypotersion, imrediate sureary severs head ingury, and
irury severity score.

Becults: & total of 776 734 patiards were studied Appmrdreately half (450, 29%)
roenvad prehospital [V Cwvemll mortality was 4 6%, Uhadusted mortality
was sigrificardly higher in patients receiving prehospital TV fluids (4 8% v
4. 5%, P = 0, '3"3'1] Multwanable anal}'sjs dam:-rﬁlnted&u.at patants receiving
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vital organ perfision.! Sinee its inception, the American College of
crgecns Advanced Trauma Life Support oourss has emnphazizedim-
mnediate reatment of tauma patientz with [V Hwds, althengh in the
newest eggshth edition, the course now emphasizes 2 more “balaneed™
appreach.® The rontine practice of TV fhid administration in the pre-
heepital arena is tonted with great enthmeiasm bot hitle data exist to
mipport itz uze ¥4

A inereasing bedy of evidence has demenstrated that TV fhud
administraticn does not improve survival intfrauma and may actally
be ofharm in certain subeets oftrauma patientz >* One theary forthe
peesibility of harm 1z based upon the delay of transpert to defimtive
care. Zeene placement of venous access is not only assoclated with
Inereased soene time bt also nereased crerall time to heepital, mn
some cases the time to place an IV exceeds that of the actial franzport
iteelf. " In hypotensive patients and thoee with primary torso injuries,
scene placement times exceed that of enmoute IV line placement, 1142
Many trauma providers beliewe that the “seoop and run’™ approach,
which minimizes prehespital procedures in favor of Tapid franspert




Prehospital Fluids

e 776,334 patients looked at in the
National Trauma Data Bank

* 49% received prehospital IV fluids

 Unadjusted mortality was
significantly higher in patients
receiving prehospital IV fluids
(4.8% vs. 4.5%, P <0.001).




Prehospital Fluids

 Multivariable analysis
demonstrated that patients
receiving IV fluids were
significantly more likely to die

(odds ratio [OR] 1.11, 95%
confidence interval [CI] 1.05-1.17).




Prehospital Fluids

 The association was identified in
nearly all subsets of trauma
patients: especially marked In
patients with penetrating

mechanism (OR 1.25, 95% CI 1.08—
1.45), hypotension (OR 1.44, 95%
Cl 1.29-1.59), severe head injury
(OR 1.34, 95% CI 1.17-1.54), and
patients undergoing immediate
surgery (OR 1.35, 95% CI 1.22-




Prehospital Fluids
What is the Lesson Here?

 The harm associated with
prehospital IV fluid (crystalloid)
administration is significant for

victims of trauma. The routine use
of prehospital IV fluid
administration for all trauma
patients should be discouraged.




SPECIAL (COMMENTARY

State of the Art of Huid Resuscitation 2010: Prehospital and
Immediate Transition to the Hospital

MNorman E. MeSwain, MD, Howard . Champion, MD, Timathy C Fabian, MD David B Hopt MD,
Charles B Wade, PhD, Brion J Eastidge, MD, Todd B Rasmussen, MD, Eobert R Eowssel, PhD,
Frawk K Bufler, MD, John B Holcomb, MD, Martin A Schreiber, MD, Steven K. Shackford, MDD,

and Lorne H. Blackbourne, MD

Prehogpital Flud Conference was sponsored by the U2
Anny Institute of Swrgical Research and Cormbat Casualty
Care Research, U2 Army Medical Eesearch and Daternel
Cormmmand. Somme 45 conferees were invited 1n January 2010
to Teviews the confemporary gmudelines on the use of flud
reauscitation in treating e ombat camualties, discuss the state of
the art of fnd resuscitation for cormbat camalties, and answer
the following questions:

tations, will be used throughout this doowment to indicate a
lewel of care facility (aee Table 1)

Although discussions fooused on military needs, 1t was
understood and acceptad by the consensus group that many,
if not all, of the recommendations could and would be usad
for civilian prehospital providers with appropriate sifuational
rodifications.

The conferess explored the state of the asience m thiee
SE550NE;

J Trauma 2011 (May Supp); 70:S2-S10
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Recommendations

 The primary recommendation was
that fluid resuscitation should be
instituted for a systolic blood

pressure of 80 mm Hg to 85 mm
Hg, a falling blood pressure, or
decreasing ability to mentate
without evidence of head injury.




Recommendations

* No fluids should be instituted in
the presence of a strong radial
pulse and normal mentation

* Fluids should be initiated for weak
or absent radial pulse or
decreasing level of consciousness
in the absence of head injury.
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Recommendations

 1:1 resuscitation should be used as
much as conditions and resources
permit.

* 1:1:1 resuscitation should be the goal
until hemorrhage is controlled. (This
goal is based on retrospective studies.)

e Use low-volume resuscitation as
appropriate in hospital.

 Management of the initial coagulopathy
of severe blood loss is best achieved
by early plasma infusion.
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Fluid Resuscitation
What is the Lesson Here?

 Extensive volume resuscitation
with crystalloids is detrimental

 Plasma and packed cells should

be started ASAP (and platelets, if
feasible)
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ORIGINAL ARTICLE

Accounting for differences in transfusion volume: Are all massive
transfusions created equal?

John P. Sharpe, MD, Jordan A. Weinberg, MD, Louis J. Magnotti, MD, Paul A. MacLennan, PhD,
Thomas J. Schroeppel, MD, Timothy C, Fabhian, MD, and Martin A. Croce, MD, Memphis, Tennessee

Among patients subjected to massive ransfusion (MT), some will require considerably mone blood than athers, depending on
the rate and quantity o fhemorrhage. In analyses conceming plasma to red blood ccll (RBC) mtios and platelet to RBC ratios,
this has yet to be cramined, W zought o ovaluate the effect ofthe number of RBC units transfised on both plasmaRBC and
platelet: RBC and their association with mortality in MT patients.

Prmos pective data were collected on trauma patients taken direefiy to surgery finm the resuscitation rom wha recetved =10 RBC
umits by completion o f operation. MT protocol was in place for all patients. To account forsurvival bias, intra-operative deaths
were oxcluded, Paticnts were stratified by plsmaRBC and platclct:REC (HIGH = 0.5, MID 0.33-0.5, LOW < 0.33). Crade
and adjusted sk ratios (RRs) for hospital montality were detcrmined, using the HIGH ratio as the reference group.

One humdred thirty-five patients met inclusion criteria. There were no significant differences with respect @ demographics,
injury characteristics, or shock severity. However, the mean number of intra-operative RBC units transfused was sign ificantly
different between plasma: RBC groups (HIGH: 16.2, MID: 19.7, LOW: 25.1; p < 0.001). The crude dsk for martality was
significantly higher for the LOW group relative to the HIGH group (RR 1.99, 95% confidence interval [CI] 1.02-3.89),
However, after adjustment for the number of RBCs transfised, the risk was not significantly different (RR 1.54, 95% CI
(.75-3.15). The adjusted mortality risk for the LOW versus HIGH plaielet: RBC groups was alko not statistically different (RR
1.92, 95% CI 0.99-3.71).

CONCLUSIONS: Among patients subjected to MT, fhose who receive relatively higher quantities of RECs are both more likely © receive a
lower plazsma: RBC and are mare 1ikely to die. Ay anabysis coneem ing transfirsion ratios should take the potential confounding
of this hetemgeneity among MT patients into acommt {F Traum deue Care Sueg. 2012,72: 1536-1540. Copyright © 2012 by
Lippincott Williams & Wilkins)

LEVEL OF EVIDENCE: Prognostic study, lovel IIL

KEY WORDS: Massive transfusion; trauwma;, mortality,

J Trauma Acute Care Surg. 2012; 72:1536-1540
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Massive Transfusion

* 165 patients received massive
transfusion (MT); 135 entered
study (30 died)

* Divided into HIGH, MEDIUM and
LOW ratio groups

 Those patients who received the
most PRBCs were less likely to
receive high ratios of blood
products




TABLE 1. Plasma:RBC Groups by Demographic, Injury,
Shock Severity, and Transfusion Characteristics

Plasma Ratio Group
Characteristics LOW (<0.33) MID (0.33-0.5) HIGH {~.5) P

N 26 40 5
Age (¥1) 34.6(15.8) 369(155)  3I57(13.5 (.B63K
Male (%) BO.E 725 T25 0.6857
Mechanism (%)
Elunt 423 600 49 3 0.3389
Penctrating 57.3 400 40.7
Martality (%) 51.7 400 290 0.0344
IS8 35.1(13.5)  M.0(166) 32.1({163) OLGOTT
Base cxoess —12.0(72) -B9(7.1) B3 (1.3) 00636
SBP 91.0 (44.8) 1042 (40.6) 99K (43.6) 0.5236
Hemorrhage control 24004 (221)  131.5(72.2)  200.2(134.2) 0.2469

RBC units 25.1{13.00  19.7{(121)  162(69) 00001

Contmuous vanahles peseniad a5 mean valies (stenderd devishon ) and tested with
ANOWVA . Cateparical variables tested wimg x°. SBE svatolic blood pressure.
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Massive Transfusion

* PROPPR (Prospective
Randomized Optimum Platelet
and Plasma Ratios) will soon

begin in North America to look at
various ratios of blood products
during MT
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J Trauma Acute Care Surg
2012; 73:27-32

REVIEW ARTICLE

Base excess: A review

Jeremy Juern, MD, Vikram Khatri, MBBS, and John Weigelt, MD, DVM, Milwaukee, Wisconsin

he measurement of pH, carbon dicoxide, and oxygen in blood

goes back hundreds of vears. This scientific history in-
volves distinguished names such as Boyle, Dalton, Avogadro,
Arhenius, Henderson, and Hasselbach.' Following in the foot-
steps of these luminaries, Siggaard- Andersen® and Astrup® de-
veloped the term base excess (BE) to describe the metabolic
component of an alkalosis or acidosis. Ever since then, physi-
cians and physictans-in-training have been tryving to understand
BE. There is a paucity of literature, even in critical care textbooks,
to explain BE to the eager leamer. This review article will explain
what BE is, groups of patients where it has been studied, and
finally explore the pitfalls and limitations of its use. The goal is
to inderstand BE without having to be a clinical chemist.

BASE EXCESS QUALITATIVELY

Allliving cells of the human body need oxygen for cellular
respiration. Oxygen is the terminal electron acceptor in the ox-
idative phosphorylation portion of aerobic metabolism. Hemo-
globin (Hb) delivers oxygen to the cells via the bloodstream.
When the flow of blood, and thus oxygen delivery, is msuffi-
cient to meet the demand of the cells, the cells switch over to
anaerobic metabolism. The products of anaerobic metabolism
mclude lactic acid and other organic acids. As acids build up,
ametabolic acidosis occurs resulting in a relative “acid excess™
{or “deficiency of base™) in the blood.

The body’s buffering systemmitigates the buil dup of acids.
The buffering system of the human body comprises bicarbon-
ate, Hb, and albumin. Other body proteins do not have a sig-

are more concemed about a negative BE than a positive one.
Using the term base deficit implies that the BE is a negative
number; however, the BD might be expressed as the absolute
value. The terms base deficit and base excess are often used
mterchangeably in conversation and writing. Caution is advised
becanse all of the following practically mean the same thing: “the
BD is 5" “the BEis —=5.” and “the BD is —5." We will use the
term BE preferentially.

How the numbers are described and written can be con-
fusing from a mathematical standpoint. The symbaols greater
than (=), less than (<), greater than orequal to (=), and less than
or equal to (<) should be used as they would be on a number
line, although n practice they are not always used that way.
For example, the statement, “the BE isless than =5 would be
written mathematically as BE < —5. Using a number line, this
should mean a BE of =6, =7, and 50 on. However, the speaker
might have meant that the BE is —4, —3, and s0 on. To avoid
confusion when speaking, it may be better to use terms such
as more negative, more positive, better, worse, or improved.
We will use either descriptive words or standard mathematical
mumber line convention as we explore the use of BE in clinical
medicine.

To summarize, the purpose of the BE is to reflect the
pure metabolic component of an acidosis oran alkalosis. [t is not
affected by short-term changes in Poo,, which is the respiratory
component. Figure | is a numberline representation of BE along
with common causes of metabolic acidosis and alkalosis.




Base Excess

* “There is a paucity of literature,
even In critical care textbooks, to
explain BE to the eager

learner...The goal is to understand
BE without having to be a clinical
chemist.”
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Metabolic acidosis

Buildup of acids, 1.e:

Lactic acid (trauma,
hypotenstion), ketoacids Metabolic alkalosis
(diabetes), sulfates and -
phosphates (renal failure), Acids are removed, 1.e;:

hyperchloremia/dysnatremia . .
(excessive crystalloid Emesis, nasogastric tube,
resuscitation) volume contraction from

/\ diuretics
-+ -

MNormal

range

g
A

I\ |
12 9 6 \3 0 43 /+6 +9 +12

BE (mmol/L)

Figure 1. BE represented on a number line with common
causes for metabolic acidesis and alkalosis.
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Base Excess

 BE is the metabolic component of
acid-base disorders

 Base excess is useful in trauma,
burns and the ICU for shock

states

 In trauma, a more negative BE and
longer time to correct it correlates
with severity of injury and higher
mortality

MAYO CLINIC

Medical Transport




Base Excess

* In the ICU, useful for determining
success of resuscitation of shock

 With the increasing presence of
Point of Care testing, BE is an

important piece of the puzzle in
your resuscitation

 Article discusses correlation (or
lack of correlation) with lactate,
anion gap, bicarb
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Base Excess

« We are now using BE as one of
several criteria for plasma and
packed cell administration on the

helicopter
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EERIG]NAL ARTICLE

Just One Drop: The Significance of a Single Hypotensive Blood
Pressure Reading During Trauma Resuscitations

Mark J. Seamon, MD, Cristina Feather, MD, Brian FP. Smith, MD, Heather Kulp, MFH,
John F. Gaughan, FhD, and Ary J. Goldberg, MD

Background: Zingle, isolated hypotensive blood pressure (BP) measure-
merts frequently are ighored of considered “erronecus® Although their
clirical significance remains unliewn, we hypothesized that single, isolatad
hypotense BP readings during traurna resuscitat ons sign f the pressnce of
aevere injiries that often warant imrediate intervention.

Methods: A prospective observational study was perfurmed on all rauma
patients admitted fom June 2008 to January 200%. Patents with a sngle
aystolic blood pressure (2BF) reading <2110 mum Hz during their rauma
Tesussitation wele evaluated, and dermographics, hemodymarmics, resuscita-
tion (fhads, blood produsts, and duration), injures, and operative or endo-
vassular management were analyzed. Single and moaltiple wvariable logistic
Tegression analyses were performed. Cutpoint analysis of the entire range of
lowest single BB measurerrents detarmined which 2BF walue best pradictad
the need for imrmediate therapeutic interwertion.

Resnlts: Patients (i = 145) were predeminantly male (77.2%6) but age
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dvanced Trauma Life Support teaches that hemorrhagic
shocle is not clinically evident until tachycardia and
narrowed pulse pressure develops during a 15% to 30% blood
volurme, class II hemorrthage.! Hypotension becomes clini-
cally apparent during clags III hemorrhage when =1,500 mL
of blood, or 30% of circulating blood wolume, iz lost!
Despite this well-established classification scheme, tachyoar-
dia in trauma patients may be an unreliable indicator of
injury 2% and persistent hypotension is often a late manifes-
tation of shocle that becomes evident once end-organ damage
hag already begun in the decornpensated shocle state 19-12
However, brief episodes of hypotension may be an
early indication of impending shocle, Transient hypotension
during prehospital care or in the surgical intensive care unit
(ICT) has been reported and defermined to be predictive of

(J Trauma. 2010;68: 1289-1295




Just One Drop

 Prospective observational study
of 145 trauma patients

 Patients with a single systolic
blood pressure (SBP) reading
<110 mm Hg during their trauma

resuscitation were evaluated

 Demographics, hemodynamics,
resuscitation (fluids, blood
products, and duration), injuries,
and operative or endovascular
management were analyzed.




Just One Drop

* Single, isolated hypotensive BP
measurements during trauma
resuscitations should not be
ignored or dismissed

Results suggest that a single SBP
reading <105 mm Hg Is associated
with severe injuries that often
require immediate operative or
endovascular treatment and
surgical intensive care unit
admission
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Just One Drop

* Pre-hospital provider report to our
trauma surgeons include the
lowest systolic BP and the highest

pulse determined during transport
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JONLINE FIRST

ORIGINAL ARTICLE

Military Application of Tranexamic Acid in Trauma
Emergency Resuscitation (MATTERs) Study

Jonathan J. Morrison, MB ChE, MRCS; Joseph J. Dubose, MD; Todd E. Rasmussen, MD;

Mark J. Midwinter, BMedSci, MD, FRCS

Objectives: To characterize contemporary use of tranex-
amic acid (TXA) in combat injury and to assess the effect
of itz administration on total blood product use, throm-
boembolic complications, and mortality.

Design: Retrospective observational study comparing
TXA administration with no TXA in patients recelving
at least 1 unit of packed red blood cells. A subgroup of
patients recelving massive transfusion (=10 units of
packed red blood cells) was also examined. Univariate
and multivariate regression analyses were used to iden-
tity parameters associated with survival. Kaplan-Meier
life tables were used to report survival.

Sefting: A Role 3 Echelon surgical hospital in south-
ern Afghanistan.

Poatients: 4 total of 806 consecutive admissions with
combat injury, of which 293 received TXA, were iden-
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Arch Surg 2012; 147:113-119

ministration on postoperative coagulopathy and the rate
of thrombeoembolic complications.

Resulls: The TXA group had lower unadjusted mortal-
ity than the no-TXA group (17.4% vs 23.9%, respec-
tively, P=.03) despite being more severely injured (mean
[SD] Injury Severity Score, 23.2 [16.6] vs 22.5 [18.5],
respectively;, P«<.001). This benefit was greatest in the
group of patients who received massive transtusion (14.4%
vs 28.1%, respectively, P=.004), where THA was also in-
dependently assoclated with survival (odds ra-
tio=7.228, 95% CI, 3.016-17.322) and less coagulopa-
thy (P=.003).

Conclusions: The use of TXA with blood component—
baszed resuscitation following combat injury results in im-
proved measures of coagulopathy and survival, a ben-
efit that ismost prominent in patients requiring massive
transfusion. Treatment with TXA should be imple-



8595 Patents admitted ta Camp
Bastion with a combat injury
requiring a trarsfusion

243 Received tranexamic acid | l 603 D nat receve tRNexamic acid

125 Received tranexamic acid 196 Did not receive tranexamic
and massive transfusion acid but did receive massive

fransfusion

Figure 1. Study profile illustrating the overall cohort and study groups.
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cumukative Sunpval

10 15 20
Follow-up, d
Mo.at risk

T¥A: 125 100 s 4 P2 72
Po TA.: 164 106 7 i [ [

Figqure 4. Kaplan-fleier sureival corve of the massiie transfusion qroup
receiving tranexamic acid (TXA8) of no THA P= 004, Mantel-Cox log-rank test.

Figure 4 illustrates survival curves for both groups from
the MT cohort. The TXAM group had superior 30-day

survival compared with the no-TXAMT group (F=.004).




TXA

* Our guidelines now include giving
TXA to any patient that we start
transfusion of plasma and packed

cells on

It is an inexpensive and easy to
administer intervention
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* Inclusion criteria:

- Any acutely injured patient who meets our
criteria for pre-hospital plasma and PRBC
administration per the Blood Administration
Guideline. Give blood products if 2 of the
following criteria are met:

- Hypotension (single BP = 90)
- Tachycardia (single HR 2 120)
- Penetrating mechanism

- Lactate 25

- INR21.5

- Trauma patients only
- 218 years of age
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Drug Administration: TXA

 Loading dose:
+ 1 Gm (mixed 50 mL saline) over 10 minutes

e Infusion:

+ 1 Gm ( mixed in 250 mL saline) over 8
hours

+ We will only start the infusion if time
permits

Do not administer more rapidly than 1
ml/min to avoid hypotension
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BN ORIGINAL CONTRIBUTION

ONLINE FIRST

Out-of-Hospital Administration of Intravenous
Glucose-Insulin-Potassium in Patients

With Suspected Acute Coronary Syndromes
The IMMEDIATE Randomized Controlled Trial

Harry P. Selker, MD, MSPH Context Laboratory studies suggest that in the setting of cardiac ischemia, imme-
Joni R. Beshansky, RN, MPH diate intravenous glucose-insulin-potassium (GIK)} reduces ischemia-related arrhyth-

. » mias and myocardial injury. Clinical trials have not consistently shown these benefits,
Patricia R. Shechan, RN, M3, MPH possibly due to delayed administration.

Joseph M. Massaro, PhD Objective To test out-of hospital emergency medical service (EMS) administration
John L. Griffith, PhD of GIK in the first hours of suspected acute coronary syndromes (ACS).

Ralph B. D’Agostino, PhD Design, Setting, and Participants Randomized, placebo-controlled, double-
Robin Ruthazer. MPH blind effectiveness trialin 13 LIS cities (36 EMS agencies), from December 2006 through

1 July 31, 2011, in which paramedics, aided by electrocardiograph (ECG)-based deci-
James M. Atkins, MD sion support, randomized 911 (871 enrolled) patients (mean age, 63.6 years; 71.0%

Assaad J. Sayah, MD men) with high probability of ACS.

Michael K. Levy, MD Intervention Intravenous GIK solution (n=411) or identical-appearing 5% glucose

- - placebo (n=460) administered by paramedics in the out-of-hospital setting and con-
Michael E. Richards, MD, MPA tinued for 12 hours.

Tom P. Aufderheide, MD Main Outcome Measures The prespecified primary end point was progression of
Darren A. Braude, MD, MPH ACS to myocardial infarction (M) within 24 hours, as assessed by biomarkers and ECG

, evidence. Prespecified secondary end points included survival at 30 days and a com-
Ronald G. Pirrallo, MD, MHSA posite of prehospital or in-hospital cardiac arrest or in-hospital mortality, analyzed by
Delanor D. Doyle, MD intent-to-treat and by presentation with 5T-segment elevation.

JAMA. 2012; 307:1925-1933
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b The Premise of IMMEDIATE

e There has been some indication In
lab research that an IV cocktail of
glucose-insulin-potassium (GIK)
may reduce ischemia related

arrhythmias and myocardial injury
in patients with ACS

« Randomized, prospective, double
blind study of the GIK cocktail vs.

placebo
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IMMEDIATE

* 411 patients received GIK and 460
patients received placebo

e There was no difference between

the 2 groups in progression of
unstable angina to a STEMI

* GIK not associated with improved

30 day survival (This was primary
endpoint)




IMMEDIATE

« Was associated with lower rates
of the composite outcome of
cardiac arrest or in-hospital

mortality
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IMMEDIATE

Table 2. Hospital and 30-Day Outcomes by Group (N = 871)

Mo. of Events (%) Hisk Ratio for GIK
[ vs Placebo =
GlK Placebo (5% CI) Value

Qutcome for all participants n=411 n = 480
Frogressicn to M 200(48.7) 242528 OR, 0831068113 2B
30-d mortality 18 (4.4) 28(6.1) HR 072040129 27
Cardiac arrest® or in-hospital mortaity 18 (4.4) 40 (B8.7) OR, 0.480.27-085) .01
Cardiac arrest® 15 (3.6) 2963 OR, 0561030107 0B
In-hospital mortality 13 (3.2) 23 (5.0 OR, 082{0.31-124) 1B

30-d mortality or heart failure® B3 (5.8 35 (7.6 ,0.73 (0.43-1 23)
30-d heart failret B(1.5 1023 , 0,67 (0.24-1.82)

Dutcome for participants presenting n=183 n=1984
with ST-segment elevation®
Progression to M 130 (B5.3) 172 (BB.7) OR, 0.74 (0.40-1.38)
A0-d mortality 8(48) 15(7.7) HA, 0.63 [0.27-1.49)
Cardiac arrest® or in-hospital mortality 10106.1) 28 (14.4) OH, 0.32(0.18-0.82)
Cardiac amestd g [5.5) 21 [10.8) 0OH, 0.49(0.23-1.03)
In-hospital mortality 637  14(7.2) OR, 0.48(0.18-1.31)
30-d mortality or heart failura® g [5.5) 18 [8.5) HH, 0.56 (0.25-1.23)
A0-d heart faiuret 1 (0.8 B(3.1) HA, 0.20[0.02-1.61)
Abbeesiation: M, myocardal infarction.
2 Dgfined as prehospital or in-hospital cardiac arrest.
D Defred as hospitalization for heart falure within 30 d.
W M CAralysis done only on paricipants preserding with ST-sagmant alevation or out-of-hospital elactrocardiogram.

Me




IMMEDIATE

* It is not yet clear if we will be
using GIK in the future, but there
iIs no compelling reason to do so

yet

* Further study needs to be done to
look at these other secondary
endpoints
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Trauma patients with the ‘triad of death’

Biswadev Mitra,' Francesca Tullio,! Peter A Cameron,’? Mark Fitzgerald®

ABSTRACT

Introduction Injured patients presenting with
hypothermia, acidosiz and coagulopathy have been
identified at high risk of death. This study aimed to
describe the presentation, management and outcome of
major trauma patients presenting with the triad of death’
and identify ways to improve survival.

Methods A retrospective, explicit chart review was
undertaken on patients presenting to a level | adult major
trauma centre with the ‘triad of death”. These patients
prezented directly from the scene, were coagulopathic
international normalised ratio (INR) = 1.5, hypothermic
temperature < 35°C) and acidotic [pH < 7.2) on armival
Results There were 90 patients over an 8 year period,
with an overall mortality of 47 8%. Mo significant
differances were ohserved among demographics and
injury severity scores between surivors and non
survivors. Extremes of systolic blood pressure and heart
rate, & high activated partial thromboplastin time
activated partial thromboplastin time, low fibrinogen
counts, pH, bicarbonate, base excess and haemoglobin
WETE present among survivars. There were no survivars
in our cohort with an initial INR greater than 3.2,
Survivors received significantly lower volumes of packed
red blood cells.

hypothermia, addosizs and coagulopathy remains
unknown. This study aimed to review the prezen-
tation, management and outcome of patients
presenting with the trauma ‘triad of death’ This
waz undertaken to outline any change in outcome
of such patients over time and examine potential
strategies for improvement.

METHODS

Setting

The state of Victoria, Anstralia, has one paediatric
and two adult major trauma services (M1 5) located
within metropolitan Melbourne. Ambulance Victoria
triages adult major trauma patients directly to an
adult MTS when the travel time is less than 30 min.
There are no current provisions for the administration
of blood products during transit. The Alfred Hospital,
Melbourne, Victoria, is the largest adult TS in
Anstralasia. There are more than 1920 trauma team
activations per yvear In 2008, 1007 patients had an
injury severity score {I55) of greater than 15
{unpublished data, The Alfred Trauma Regiatry).

Inclusion criteria




Imciusion and exclusion citena

All rmEjar traurma patEnts =615

l Trarsfer from ather hospital=2798
{raciuded)
Primary presentations=3417

I-I','pmhzrmil:l:T-:']-i"El Acidotic (pH<7.2) iCoagulopathic [INR=1.5]
410 T3 ag7

bdissing data on one
companent of the triad
of death: 42

Triad of death
4%

Patients managed
palliatively=8
[emclisded}

¥
Inclded i study
gL

Figure 1 Inclusion and exclusion critena.
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Figure 2 Mortality among trauma patients presenting with the “triad of
death’.
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Triad of Death

 There were no survivors among
patients presenting with an INR of
greater than 3.2 with concurrent
acidosis and hypothermia

 POCT testing allows transport
personnel to determine BE, INR

* Our guidelines begin resuscitation
for hypovolemic shock from
trauma with thawed plasma
alternating with PRBCs
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Triad of Death

e Lessons learned:
+ Keep them warm

+ Treat hypovolemia induced acidosis
+ Determine PT and treat accordingly
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ISpEciaL CONTRIBUTION

Theoretical Analysis of the Effect of
Positioning on Hemodynamic Stability During
Pregnancy

Richard L. Surmmers, D, James K. Harrizon, WD, James K. Thompeson, MDD, John Porter, WD,
and Thomas &, Coleman, Phld

Abhstract

Obfectives: & left lateral tlt of 15 has been advocated during travma resuscitation of near-termm
precmant patients to avoid the potential for hernodynamic comproemise cavwsed by aortocaval corpres-
gion in the supine pogiticn. This recormendation is supperted by lirnited objective eviderce, and an
experimental determination of the optimal tt required woold be very difficolt to accornplish 1ooistically.
A derivation of the Guyton Colemanssurmmers cornputer model of cardicvascular phigsiolooy was wsed
to analyze the theoretically expected hemodynamic responses to varying degrees of lateral filt foo a
rorenal precmancy and during a simalated hemorrhagic shock.

Methodds: Computer sirmolation stodies swere wsed o predict the degree of left lateral tilt recoired to
restore hemodynamic normaley during the final 28 weeks of gestation. The analytic proceduore involved
recreating the clinical conditions for a virteal subject throwgh a sicnolated reenactrment of the cdinical
transfer of a pregrant patient from a lateral tooa suping pogsitioning. An analysis of model validity in the
context of this particular clinical condition found the medel predictiong to be within 5% to 12% of
giperimental results.

Resutts: During the sirmolated lateral to supine pogiicn transfer, the wvirtoal patiemt with Clags T
hernorrhage had a 7% greater fall in cardiac curput and a 17% greater fall in mean arterial pressure
MIAE) than the corresponding nonhemorrhagic patient. The model suggests that 157 of Gl will regult in
hernodymaric nermalizaticon oy wp too 26 weeks of gestation. In addition, 13% greater glt is required to
achieve hernodynamic normaley in the hemorrhaged term pregnant patient.

Condustons: Corrent travima quidelines soggest that the pregmant travrma patient be placed in a 15° left
lateral it position to prevernt acriocaval compression A cormputer simdation stody suggests that this
tlt may be nadeguate to offload the vena cava and nerrnalize the ciroulation.

ACATERC EMERSENCY MEDTCIME  2011; 18:184% 1098 @ 2411 by the Society for Academic Emerogency
TlecliciTae

MAYO CLINIC Acad Emerg Med 2012; 18:1094-1098 [}
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28 32
Gestational Weeks

. 2upine decrease
versus hemorrhage

i MAF with gestational age,

IClass ).

PMAF =mean arterial
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Fiqursa 2. Relationship between gestatiomal weeks and lateral
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Pregnancy Tilt

e Current trauma guidelines suggest that
late term pregnant trauma patients be
placed at a 15° tilt

 This computer simulation suggests
that this may not be enough to take the
pressure off of the IVC to increase
venous return

* This needs more in-depth clinical
study, obviously




Pregnancy Tilt

e Lesson learned:

+If your pregnant trauma patient is
not doing well, perhaps you need
to increase the tilt
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Original Paper

Cershrovase Dis 2012353262271 Recatved: Bugust 14 2011
. Booepted: Dohober 21, 2011
Dol 10.Masbo0334887 Fublehed onlire: Janwry 19 2012

Transcranial Ultrasound from Diagnosis to
Early Stroke Treatment - Part 2: Prehospital
Neurosonography in Patients with Acute Stroke -

The Regensburg Stroke Mobile Project

Felix Schlachetzki®  Moriz Herzberg®  Thilo Halscherd  Michael Ertl®
Markus Zimmermann®  Karl Peter Ittner®  Hendrik Pelst  Ulrich Bogdahn®

sandra Boy®

*Departrrent of Meurclogy, University of Regensbung, Bezirksklinikurn Begensbung, EDepartment of
Anesthesiology, University Clinic Regensbumg, and © Departrment of Neurclogy, KrRnkentaus der Barmhberzigen
Brider Regensburg, Regensburg, Germany; 9 Departrment of Rediology and Meuroscisnce, University of Califarnia

fan Diego, San Diego, Calif, Uss

Cerebrovascul Dis 2012; 33:262-271
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Dispatc hcantar

Ernamency phiy sician with

Maunalogist with
portable ultrasound
pa rarnadic Errergency call 211

‘Bandazvous at patiant

Handowar to stroka unit

TCZ 5 performed during
transport with porable
ukrasound davice

haumbgical examiration




Table 1. Study dermographics

Total patients, n 113
staved at home (no stroke, ultrasound

examination unremarkablel n 11
Clinic admission, n 102
Mean age 1in years wl a0+ 1352
BEx, WD 62450
Site of ultrasoun d exarninati on

Patient’s horme CE(S0%)

Arnbulance during patient transport 40 (43

Private office practice 4 (4%

Fublic space 220

mernior otizn horme 220
Stroke neurologi st exarminations n

a. B 61

F.5 49

ME. 3
Tirne from dispatdh to arrival at patient in min, 5D 2.3+ 7.09
Tirne frorm arrival at patient to handower of

patient to hospital mean + 500 min LIt 13
Ulirasound exarmination tirme, mean + 3L, min LEt22
Contrast-enhanced TCCS, n 41 (36%)
Stroke® diagnosis at hospital disdharge, n 73
Intravenous thrombolysis, n

Tes g

Mo due toexcludon criteria 72
Thrombectormy 1
W 1-MCA ocduwsion n 10 (5%

sD =5tandard deviation; 5.B. = 5andra Bow F.5 =Felix Schla-
chetdri; ML.E. = Michael Ertl.
MAYO CLINIC ! Stroke =TIA, ischemic stroke, or hemorrhagi c stroke.
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Stroke US

* First large study on prehospital
neurosonography demonstrated
high sensitivity and specificity in

detecting thrombotic conditions:
especially MCA occlusions

 The exam needs to be performed
by an experienced provider In the
context of the neuro exam




Stroke US

* “Prehospital neurological as well
as transcranial vascular
assessments during patient
transport can be performed by a

trained neurologist with high
sensitivity and specificity,
perhaps opening an additional
therapeutic window for
sonothrombolysis or
neuroprotective strategies.”

MAYO CLINIC
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Stroke US
Lessons Learned?

 As US technology improves and
machines are more prevalent in
prehospital vehicles around the

world, strokes may be diagnosed
earlier and therapy instituted
earlier

« Better triage
 Better outcomes
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IPEZDL'f'fl."l:{lC',Ssr ORIGINAL RESEARCH

Early Administration of Systemic Corticosteroids Reduces
Hospital Admission Rates for Children With Moderate and Severe
Asthma Exacerbation

Sanjit K. Bhogal, PhD, David MoGilliveay, MD, Jean Bourbeau, MD, Andrea Benedetti, PhD, Susan Bartlett, PhD,
Francine M. Ducharme, MD, WM3c

From fhe Deparfment of Epiderniclagy, Biostafisfics and Cocupafional Health, Faculfy of Medicine [Bhogal Bourbeay, Benedeffl Ducharmel, and
fhe Deparfioent of Medicine (Benedeffl, Barfleff], Alcdil University, Mondreal!, Quebec, Canada fhe Deparfment of Pediafics, Monireal Children’s
Hospifal of fhe Megill Universife Hospifal Cendre, Mondreal!, Quebec, Canada (WeGillierawl; $he Respirafony Epidenyology and Clinical Research
Unif Maordrea Chest lnsfiofe of the MoGill Universify Healh Cendre, Monfrea!, Quabes, Canada (Boubeay, Benedelfi, Barfelf] and fhe Research
Canine, CHLU Sainfesusting and Deparfrent of Pediafrics, Unfqersif of Monfreal, Mondreal, Quebec, Canada [Ducharme).

Study ohjective: The varable effectivenass of clinical asthma pathweays to reduce hospital admissions may be explained
in part by the timing of systemic coticostenid administration. We examine the affect of early within G0 minses [3015
minutes] of friage) varsus delawed (=75 minutes) administration of systemic corticosteroids on health oucomes

Methods: We conducted a prospective obsarvational cohaort of children aged 2 to 17 vears presenting 1o the
arrergancy department with moderate or savare asthma, defined as a Pedistric Respiratory Assassmeant Measura
(PRAM) score of 1o 12 The outcomes vere hospital admission, elapss, and lendth of active treatment; they wera
anahyzad with multiranate lodistic and lingar regressions adjusted for covariates and potential confounders.

Results: Among the 406 eligible children, 8% had moderate asthma;, 22%, severe asthma. The median age
was 4 years (intergquartile range 3 to £ vears), S4% were male patients. Fifty percent of patients received
systemic corticosteroids early; in 33%, it was delaved; 17% of children failed to receie any. Overall, 36% of
patients ware admitted to the hospital. Compared with delaved administration, early administration reduced the
ockds of admission by 0.4 (95% confidence interval 002 to O.F) and the length of active treatment by OF hours
(95% confidence interval —1.3 to —0.& hours), with no significant effect on relapse. Delaved administration was
positively associated with triage priarity and negatively with PRAM score.

Conclusion: In this study of children with modaerate or severe asthma, administration of systamic
corticosteroids within 75 minutes of triage decreased hospital admission rate and length of active
treatment, sugdesting that early administration of systemic coficosteroids may allow for optimal
effectivenass. [Ann Emerg Med, 2012, 60:84-91.]

Please see page E5 for the Editor's Capsule Summary of this aricle.

MAYO CLINIC

S Ann Emerg Med 2012; 60:84-91
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1339 asthma wrisits

1133 {13.6%) were not eli gmhle
348 weere less than 2 years old
229 {hd not recerve nebulized albuterol
6 had a chrome disease
2 had troup
1 had wancella
30 had almady initiated oml cortcosterods
141 viere repeat viators
333 had a FEAM score <4
23 had no docomented FEANM score

L
4 eligible patients

k4 k
205 patients received ealy 201 patients did net receive early
systerndc corticostercids * systerric cortcostercids
[
l |
L J
Mot given Delayed §
in &8 patients in 133 patients
Y k. J ¥

1041%% analyzed 1000% analyzed || 100% analyzed

* Adrednd stered within &0 (+ 15} rdnutes of triape

t Adredrd stered bevend 75 minutes of wiage



Peds Asthma Steroids

« Early administration of steroids
(within 60 minutes of ED presentation)

significantly reduced the rate of
hospital admission and the length

of active treatment

 Despite a clinical pathway
specifically recommending
systemic corticosteroids within 60
minutes of triage, optimal timing
was met in only half of children




Peds Asthma Steroids
Lessons Learned

* This study begs the question
about moving the administration
of steroids to the out-of-hospital

drena

 Our crews carry dexamethasone
to use as part of our asthma
guidelines
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