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Giving IV fluids on scene might raise death risk
for trauma victims

Updated 1/10/2011 4:52 PM | Comments E115 | Recommend { 13
By Alan Mozes, HealthDay
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Share

The long-standing practice of first giving severely
wounded trauma patients intravenous (IV) fluids
before bringing them to a trauma center may actually ﬂ Add o Mixx
raise their risk of death, a new study suggests.

|3/ Yahoo! Buzz

Facebook
The finding flies in the face of common medical

wisdorm and mandated protocols in some states that = Twitter
require that 'V fluids be given to trauma patients
immediately if their blood pressure drops precipitously. +]

Y P—

But a fresh analysis of data on nearly 777,000 trauma R—
patients revealed that, overall, those who are given 73 my'Yahoo
pre-hospital IV fluids are actually 11% more likely to

die than those who aren't, not only because of g iGoogle

transport delays but also in part because of the A
increased risk for bleeding that can accompany a fluid- 0
induced increase in blood pressure.

"IV fluid administration to trauma patients pre-hospital is like cne of those
things that's been thought of as mainstay, and that got implemented
before there was science that showed it was actually the best thing to
do,” said study author Dr. Elliott R. Haut, an associate professor in both
the department of surgery and the department of anesthesiology & critical
care at the Johns Hopkins University School of Medicine in Baltimore.
“And now of course it's a standard of care. And it's very hard to buck the
trend with respect to something that's been done for 25 years.”
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By PhotoDisc

Patients whose injuries were due io a stabbing or
shooting were found to face a 25% elevated risk of
death if they were given a pre-hospital IV, relative to
those who weren't.
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Pre -hospital Hemorrhage Management
s Mechanical measures

+Direct hand pressure

+Pressure dressing

+Tourniguet or 2
s Hemostatic agents

+ PRBCs
o TXA
s Factor rVila (experimental)?, PCC?

s Liquid plasma for rural, not urban,
resuscitation

+ Hypotensive (restricted)
e | S US Citation




Predictors

o | actate

e« Base deficit
e HR

e BP

MAYO CLINIC
Medical Tremsgort




Lactate Is a Better Predictor than Systolic Blood
Pressure for Determining Blood Requirement and
Mortality: Could Prehospital Measures Improve
Trauma Triage?

Marianne | Vandromme, MD, MSPH, Russell L Griffin, MPH, Jordan A Weinberg, MD, FACS,
Loring W Rue III, MD, FACS, Jeffrey D Kerby, MD, PhD, FACS

BACKGROUND: Standard hemodynamic evaluation of patients in shock may underestimate severity of hemor-
rhage given physiologic compensation. Blood lactate (BL) is an important adjunct in charac-
terizing shock, and point-of-care devices are currently available for use in the prehospital (PH)
setting. The objective of this study was to determine if BL levels have better predictive value
when compared with systolic blood pressure (SBP) for identifying patients with an elevared risk
DF Signiﬁcﬂllt tranSFusiDn. ﬂ!ld mDrtﬂlit}' iﬂ da hfmod}'nﬂ.lnicﬂll}r illdﬁtﬁrmiﬂﬂ!lt Cﬂhurt.

STUDY DESIGN: We selected trauma patients admitted to a level I trauma center over a 9-year period with SBP
between 90 and 110 mmHg. The predictive capability of initial emergency department (ED)
BL for needing =6 units packed RBCs within 24 hours postinjury and mortality was compared
with PH-SBP and ED-SBP by comparing estimated area under the receiver operator curve
(AUC).

RESULTS: We identified 2,413 patients with ED-SBP and 787 patients with PH-SBP and ED-BL. ED-BL

was statistically better than PH-SBP (p = 0.0025) and ED-SBP (p < 0.0001) in predicting
patients who will need = 6 U packed RBCs within 24 hours postinjury (AUC: ED-BL, 0.72
vs PH-SBP, 0.61; ED-BL, 0.76 vs ED-SBP, 0.60). ED-BL was also a better predictor than both
PH-SBP (p = 0.023 d FDSBD (o 0000 for mornalicy (AUC: ED-BL, 0.74 vs
L G, )-BL, D?ﬁ%’SEDSBPDG”
BIONS: ED-BL is a better predictor than SBP in identifying patients requiring significant transfusion

and mortality in this cohort with indeterminant SBP. These findings suggest that point-of-care
BL measurements could improve trauma triage and bertter identify patients for enrollment in

interventional trials. Further studies using BL measurement in the PH environment are

anted. (] Am Coll Surg 2010;210:861-869. © 2010 by the American College of Suzgss Ii‘ 5 =i,
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Base Deficit-Based Predictive Modeling of Outcome In
Trauma Patients Admitted to Intensive Gare Units In Dutch

Trauma Centers

Frank Kroezen, MD, Taco S. Bijlsma, MD, PhD, Mike 5. L. Liem, MD, PhD, J. Dik Meeuwwis, MD, PhD, FACS,
and Luke P. H. Leenen, MD, PhD, FACS

Background: Worldwide, the hase
deficit &5 avallable as an ohjective indicator
of acid base status. We used the hase defiat
as a measurs of physiologic derangement in
a Trauma and Injury Severity Score
(TRISS)dike model as a predictor for out-
come In frauma patients

Methods: We prospectively recorded
data of 349 consecutive trauma patients
admitted to the intensive care umt and
calculated Revised Trauma Score, Injury
Severity Score amd Abbreviated Injury
Scale, and TRISS and correlated them
with the simultanecusly determined hase
deficit value. The delta base deficit is in-
troduced, which 15 the absolute differenc
of the base deficit from 1ts normal rand
(—2 to 2). A statistical model analogolys
to the TRISS model was designed 1

¥ Modai Tranaport

which the physislogic disturbance re-
flected by the Revised Trauma Score
was replaced by the delta base deficit
[Base Excess Injury Severity Scale (BISS)
migdel]. Calculating the area under the
curve (ALC) of the respective receiver op-
erating characteristic curve compared
these two models. Finally, the BISS model
was validated in & patient group from an-
other tertiary referral hospital in which
amilar data were recorded prospectively.

Resuls: We demonstrated a signifi-
cant correlation between the delta hase
deficit_gg ITATELT T, =0 T
pTlem= Moreover, the delta base de 3
ggnificantly correlated with mortality.
The BISS performed hbetter than the
TRISS did when evaluated by the AUC

of the receiver operating charactenstic

curves (| ALIC (.86 vs 0LBD3, respectively).
Validation in an independent prospec-
tively compiled dataset from another re-
ferral center showed comparable and
even better results (AUC (LE91 vs. (LEES,
respectively).

Conclusions: The performance of
our proposed BISS model was superior to
that of the TRISS model in the popula-
tions under investigation. Nevertheless,
given the ease of assessment and the ob-
jective value of the base deficit, it may be
considered as a good method te predict
osutcome and evaluate care of trauma pa-
tients. Whether this can be translated to
aunea patients in general needs further
INvestigation.



ORIGINAL ARTICLE

Heart Rate Variability as a Triage Tool in Patients With Trauma
During Prehospital Helicopter Transport

David R. King, MD, Michael P. Ogilvie, MD, MBA, Bruno M. T. Pereiva, MD, FCCM, Yuchiao Chang, PhD,
Ronald J. Manning, RN, M5PH, Jeffrey A. Conner, RN, B5N, Carl I. Schulman, MD, M5SPH, FACS,
Mark G. McKenney, MD, MBA, FACS, and Kenneth G. Procior, PhD

Background: Prehospital wriage of patients with trauma is routinely chal-
lenging, but mome =0 inmass casualty situations and military opemations. The
purpess of this study was to prospectively test whether heart rate variability
(HRY ) could be usad as a triage tool during helicopter ransport of civilian
patiemts with trauma.

Metheds: After institutional review board approval and waiver of informed
cansent, 75 patients with trauma requiring prehospital helicopter transport to
our level 1 center (from December 2007 to Movember 2008 were pr-:-sp-a-c-
tively instrumented with a 2-Channal SE =
bitwaukae, W, HRY was anal yzed¥
proprigtary software. SDNM (| standiygd
normal B-R interval), as an index of : o]
trauma triage crteria, basa deficit, seiousness l:lfI'I:IJIJ.H' |:||:-aran\na interven-
tiong, outcome, and other dat exiracted from the patients” medical records.
There were no intarventions or medical decisions basad on HRW. Data wers
excluded only if there was measurement artifact or technical problems with
the recordings

Resulis: The demographics were mean age 47 years, 63% men, 2% blunt,
25% traumatic brain injury, %% mortality. Prehospital SDMN predicted
patients with hass excess =—46, these defined as seriously injured and
benefiting from trawma center care, as well as patients requiring a life-saving
procedurs in the oparating room. Mo other available data, incliding prehos-
pital en-route vital signs, predicted any of thesa, The sensitivity, specificity,
positive predictive vahe, and negative predictive value were 3004, 75%,
3384, 9%, mspectively, with and an ovemll accumcy of Té% for predicting

uation for minimally injured patients. A prospective, randomized tral in a
latger patient populaton is indicated.
Key Wards: Combat casualty care, Base deficit, Vital sign monitor.

(f Trcrarma, 2000;67: 436440

INTRODUCTION

Appropriate triage of traumatized patients remains a
challenge. Not all injured patients will require, or even benefit
from, care at a level I center and activation of a dedicated
frauma team. Rapidly deciding which patiemts will truly
benefit from this more costly trauma care delivery system is
difficult in many field situations. Additionally, unnecessary
helicopter transport of minimally injured patients is particu-
larly wasteful, cost consuming, and offers no additional care
to the patient. The overall global goal of trauma triage and
helicopter transport is to match the most aggressive and
available medical resources with the needs of the most
seriously injured patients {appropriate triage) while minimiz-
g unintentional exclusion of a patient who would benefit
from a level I center, trauma team activation, and helicopter
fransport {undertﬂage]

s, TS RNV U VU [ USSR | S S
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ORIGINAL ARTICLE
1

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

Mark J. Seamon, MD, Cristina Feather, MD, Brian P. Smith, MD, Heather Kulp, MPH,
John P. Gaughan, PhD, and Amy J. Goldberg, MDD

Backgronnd: Single, isolated hypotensive blood pressure (BP) measume-
ments fequently are ignored or considerad “ermoneous.” Although their
clinical significance remains unknown, we hypothesized that single, isolated
hypotensive BP madings during rauma resuscitations signify the presence of
savare injuries that often wamant immediate intervention.

Metheds: A prospective ohearvational study was performed on all rauma
patients admitted from June 2008 to Jamary 2009, Patients with a singla
gystolic blood pressure (SBP) reading «<110 mm Hg durng their trauma
resscitation were evaluated, and demographics, hemodynamics, msuscita-
tion (fluids, blocd products, and duration, injuries, and operative or endo-
vascular management were analyzed. Single and multiple varable logistic
regression analyses were perfommed. Cutpoint analysis of the entire range of
lowast single SBF measurements determined which SBP value bast predictad
the need for immediate therapeutic intervention.

Resulis: Patents (n = 145} were predominantly male (77.2%) but age
(mean, 351 * 153 years) and injury mechanisms vared (pemetrating,
4624, blunt, 53.8%). Cutpoint analysis detenmined that a single SBEP
reading <105 mm Hg best predicted the need for immediate therapeutic
intervention. Although 38.1% patients with izolated SBF <105 mm Hg

rneasurernenl: undarwent immed iate Iherap-autl-: operative or endovascular

I i Ci i A T} i Ty

dvanced Trauma Life Support teaches that hemorrhagic
hock is not clinically evident until tachycardia and
narrowed pulse pressure develops during a 15% to 30% blood
volume, class I1 hemorhage.! Hypotension becomes clini-
cally apparent during class IIT hemorrhage when = 1,500 mL
of blood, or 30% of circulating blood volume, is lost!
Despite this well-established classification scheme, tachycar-
dia iIn trauma patients may be an unreliable indicator of
mjury,2-® and persistent hypotension is often a late manifes-
tation of shock that becomes evident once end-organ damage
has already begun in the decompensated shock state.19-12
However, brief episodes of hypotension may be an
early indication of impending shock. Transient h}']:ncntensmn
uiunng prehospital care or in the surgical intensive care unit
(ICU} has been reported and determined to be predictive of
both severe injury and poor outcome4-2! Despite these
reports, single, isolated hypotensive blood pressure (BP)
measurements during trauma resuscitations are often ignored
or considered “erroneous.”
Although their significance remains unknown, we hy-

(J Trauma. 2010;68: 1289-1295)




Conclusions: Single, isolated hvpotensive BP measurements during trauma
resuscitations should not be ignored or dismissed. Instead, our results suggest
that a single SBP reading < 105 mum Hg is associated with severe injuries that
often require immediate operative or endovascular treatment and surgical

Intensive care unit admission.
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Hemorrhage Resuscitation
With What Should You Intervene?

e Crystalloid?
e Colloid?
e Other fluids?

 Blood products?
e Other therapeutic interventions?
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Hemorrhage Resuscitation
With What Should You Intervene?

Considerations

32 randomized, controlled studies
showing no mortality benefit of
albumin over crystalloids

55 randomized, controlled studies
showing no reduced mortality of
colloids over crystalloids (consider Hopkins
Study, though)

Review of multiple trials show no
Increased safety or efficacy of one
colloid over another
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ORIGINAL STUDY

(Ann Surg 2011;253:371-378)

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

Elliott R. Haut, MD*, Brian T Kalish, BA*, Bryan A. Cotfon, MD, MPHY, David T. Efron, MD?*,
Adil H. Haider, MD, MPH*1, Kent A. Stevens, MD, MPH* %, Alicia N. Kieninger, MDS,
Edward E. Cornwell, I1I, MDY, and David C. Chang, MBA, MPH, PhD||

Objective: Prehospital intravenous (IV) fluid administration is common in
trauma patients, although little evidence supports this practice. We hypoth-
esized that trauma patients who received prehospital IV fluids have higher
mortality than trauma patients who did not receive IV fluids in the prehospital
setting.

Methods: We performed a retrospective cohort study of patients from the
National Trauma Data Bank. Multiple logistic regression was used with
mortality as the primary outcome measure. We compared patients with ver-
sus without prehospital I'V fluid administration, using patient demographics,
mechanism, physiologic and anatomic injury severity, and other prehospital
procedures as covariates. Subset analysis was performed based on mechanism
(blunt/penetrating), hypotension, immediate surgery, severe head injury, and
injury severity score.

Results: A total of 776,734 patients were studied. Approximately half (49.3%)
received prehospital IV, Overall mortality was 4.6%. Unadjusted mortality

vital organ perfusion.! Since its inception, the American College of
Surgeons Advanced Trauma Life Support course has emphasized im-
mediate treatment of trauma patients with I'V fluids, although in the
newest eighth edition, the course now emphasizes a more “balanced”
approach.”? The routine practice of IV fluid administration in the pre-
hospital arena is touted with great enthusiasm but little data exist to
support its use.*#

An increasing body of evidence has demonstrated that I'V fluid
administration does not improve survival in trauma and may actually
be of harm in certain subsets of trauma patients.” One theory for the
possibility of harm is based upon the delay of transport to definitive
care. Scene placement of venous access is not only associated with
increased scene time but also increased overall time to hospital, in
some cases the time to place an IV exceeds that of the actual transport
itself.!° In hypotensive patients and those with primary torso injuries.
scene placement times exceed that of en route IV line placement.!'!!?
Many trauma providers believe that the “scoop and run™ approach,

=

e



Prehospital Fluids

e /76,734 patients from NTDB
* Retrospective

« 49.3% of patients got fluids
e Overall mortality was 4.6%

 Unadjusted mortality was
significantly higher in patients
receiving prehospital IV fluids
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Prehospital Fluids

 Multivariable analysis
demonstrated that patients
receiving IV fluids were

significantly more likely to die

¢

 The association was identified In
nearly all subsets of trauma
patients
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Prehospital Fluids

* |t Is especially marked In patients
with penetrating mechanism
, hypotension

, severe head injury
, and patients
undergoing immediate surgery
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Prehospital Fluids

 Conclusions: The harm associated
with prehospital IV fluid administration
IS significant for victims of trauma
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Other Crystalloids?

HSS?
EEATURE ARTICLE

Out-of-hospital Hypertonic Resuscitation After Traumatic
Hypovolemic Shock

A Randomized, Placebo Controlled Trial

Fileen M. Bulger, MD*, Susanne May, PRD*, Jeffery D. Kerby, MD, PhDY, Scott Emerson, MD, PhDY,
lan G. Stiell, MDY, Martin A. Schreiber, MDD, Karen J. Brasel, MD, MPH ||, Samuel A. Tisher marn, MDY,
Raul Coimbra, MD, PhD#, Sandro Rizeli, MD, FRD**, Joseph P, Minei, MD1Y, J. Steven Ham MDii,

George Sopko, MD, MPHES, David C. Evans, MD||||, and David B

Objective: To deterrmine whﬂﬂler UUt'Df'hmPlt.al Adr StIathth‘_‘!prItDan citation fiuid treatment with either H3 of H3D compared with NS, did ot
fluids would improve survival after severe jury with hemorthagic shoclc . . . . . _

. ) . : L realt n superior 2&8-day survival, However, inferpretation of these find
Backeround: Hypertonic fluids have potential bere fit in the resuscitation of irrited by the early stopping of the frial. Clinlcal Trial Registration: C
azverely injured patients because of rapid resteration of tissue perfision, with ¥ T SHOPPIE ' )
a smaller welume, and modulation of the mflamrnatery rasponss, to raduce
subssquent organ injiry.
Methods: hiulticenter, Iandnmlzed., blmdﬂdcl]mcal trial, hday 2006 to Angust

WK AT =N T Ill 41 CH l" J T = ILIII A= I = llll iT=
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\Hextend@‘, a Physiologically Balanced Plasma Expander for
Large Volume Use in Major Surgery: A Randomized Phase llI
Clinical Trial

T. ] Gan, MB, FrCa*, B Bennett-Guerrero, MD+, B, Phillips-Bute, pro#, H, Wakeling, ME, FRCa?,
D, M. Moskowitz, MDt, Y. Olufolabi, Me*, 5. N, Konstadt, D+, ., Bradford, Rt
P. 5 A Glass, Mp*, 5. ], Machin, Frcpy, M. G, Mythen, MDg, and the Hextend® Study 'Grn:mpfl
*Departmnent of Anesthesiclogy, Duke University Medical Center, Durharn, Merth Carcling; tDepartmrent of

Anesthesiclogy, The Mount Sinad Medical Center, Mew York, INew York; and Departrrents of tHaematology and
2Anaesthesia University College London Hospitals, Lendon, England

Hexend® (BicoTime, Inc., Berkeley, CA) isanew plasmna
volume expander containing 6% hetastarch, balanced
elecirclvies, a lactate buffer, and physiclogical levelsof
ghacozs, Inpreclinical studies, its use in shock models
was assecated with an inprovement in cutccre comn-
pared with alternatives, such as albumin or &%
hetastarchinsaline. Ina prospective, randornized, two-
center study (r = 1200, we compared the efficacy and
safety of Hevtend ®versus 6% hetastarch in salins (HES)
for thetreatmnent of hy powoleria during major surgery.
Patients at one center had a blood sample drawn at the
beginming and the end of surgery for thromboelasto-
graphic (TEG) analysiz. Hextend® was as effective as
HES for the weatmment of hypovolemnia. Patients 1e-
ceived an average of 1996 mL of Hextend®: 429 re-
ceived =20l kg up toa total of BO0mL. Mo patient
received alburmin. Hextend®-+treated patients required
less intracperative caleium (4 vs 220 me; P = 005). Ina
subset analysiz of patients receiving red blood oell
transfusicns (v = 56 47%), Hextend®treated patients
had a lower mean estitnated blood loss (956 ml less;

P =002 and were lezs likely to receive calcinmm supple-
mentation (I = 004). Patients receiving HES dernon-
strated significant prolongation of time o onset of clot
formation (based on TES) not seen in the Hextend ® pa-
tlers (F =0 008, Mo Hextend® patient experienoed a
elated sericus adverse event, and there was no differ-
ence in the toral umnber of adverss events between the
twin groups. The results of this study demmonstrate that
Hextered®, with its newel buffered, balanced electrolyte
formul aticn, is aseffective as 6% hetastarch insaline for
the treatmrent of hypovolemia and may be a safe alter-
native even when used in velumes up o 5 L Inplica-
tions: Hexterdd® (BioTimne, Inc, Berkeley, CA) is a new
plasma volume expander containing 6% hetastarch,
Ealanced elactrolytes, a lactate buffer, and a physiclog-
ical lewel of glucoss, Irisas effective as @24 hetastarch in
zaline for the treatnent of hypovolermnia buthas a more
favorable side effects pmﬁle in volurnes cf up o 5L
cornpared with 6% hetastar alin

(Anesth Analg 1999,28.500-8)




Hetastarch

e Used In SW Asia because more
portable

 Probably no better survival, but

does not cause coagulopathy
* No more than 1500cc
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Various blood products

e PRBCs

+ Oxygen carrying
capacity

+ No clotting factor
« FFP/Thawed plasma

+ No oxygen carrying
capacity

+ Does have clotting
factors

 Cryoprecipitate
+ Provides factor VIII

MAYO CLINIC
Medical Tremsgort

e Albumin
+ Volume expander

« Whole Blood

+ Provides oxygen
carrying capacity

+ Provides clotting
factors

+ Provides platelets
+ Provides volume
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The Ratio of Blood Products Transfused Affects Mortality In
Patients Recelving Massive Transfusions at a Combat

Support Hospital

Matthew A. Borgman, MD, Philip C. Spinella, MD, Jeremy G. Perkine

Thomas Repine, MD, Alec C. Beekley, MD, James Sebesta, ML

and John B. Holcomb, MD

Background: Patients with severe
traumatic injures often present with co-
agulopathy and require massive transfu-
sion. The risk of death from hemorrhagic
shock increases in this population. Te
treat the coagulopathy of trauma, some
have sugpgested early, sporessive correc-
tion using a 1:1 ratio of plasma to red
blood cell (RBC) units.

Methods: We performed a retrospec-
tive chart review of 246 patients at a US
Army combat support hospital, each of
who received a massive fransfusion =10
units of RBECs in 24 howurs). Thres groups
of patients were constructed according to

the plasma to RBC ratio transfused dur-

MAYO CLINIC
Wedical Tremsqort

ing massive transfusion. Mortality rates
and the cause of death were compared
NG £ oups.

Resulis: For the low ratio group the
plasma to BBC median ratio was 1:8
(interquartile range, 0:12-1:5), for the
medium ratio group, 1:2.5 (interquark
range, 1:3.0-1:2.3), and for the high

Severity Score (ISS) was 18 l'n
groups {(interguartile range, 14 =25

tios, overall mortality rates were 65%, 3%,
and 19%, (p < 0,001} and hemorrha
mortality rates were 92.5%, T8%, and 37%

. Grathwohi, MD,

Dﬂnﬂ!d' .fmkms MDY Charles E. Wade, PhD,

respectively, (p < 01 ). Upon logstic re-
DT eSS, plasma to RBC ratio was indepen-

Eﬂﬂﬂfﬂ'ﬂﬂﬂﬂ. In patients ml‘h ocombs
related trauma requiring massive trans-
fusion, a high 1:1.4 plasma to RBC rafio
i5 independently assoctated with improved
survival to hospital discharge, primanly by
decreasing death from hemorrhage. For
practical purposes, massive transfusion pro-
tocols should utilize a 1:1 ratio of plasma to
RECs for all patients who are hypocoagu-
lable with fraumatic injuries.

Key Words: Blood components, Fresh
frozen plasma, Trauma, Coagulopathy.

I Trouma, 20076380681
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(Low) 1:8 (Medium) 1:2.5 (High) 1:1.4
Plasma:RBC Ratio Groups

Fig 1. Percentage mortality associated with low, medium, and high
plasma to REC ratios transfused at admission. Ratios are median
ratios per grovup and include units of fresh whole blood cournted both

as plasma and RECs.



ORIGINAL ARTICLES

Increased Plasma and Platelet to Red Blood Cell Ratios
Improves Outcome in 466 Massively Transfused Civilian
Trauma Patients

John B. Holcomb, MD,* Charles E. Wade, PhD,* Joel E. Michalek, PhD, T Gary B. Chisholm, PhD, [

Lee Ann Zarzabal, MS, 1" Martin A. Schreiber, MD, ;' Ernest A. Gonzalez, MD\,§ Gr ; DY
. : ! . A ) : ) hung §. Park, MD

Jeremy G. Perkins, MD,|| Phillip C. Spinella, MD,** Kari L. Williams, RN,* an

Objective: To determine the effect of blood component ratios m
massive transfusion (MT), we hypothesized that mcreased use of
plasma and platelet to red blood cell (REC) mtos would result m
decreased early hemormhagie death and this benefit would be sustained
Summary Backerownd Data: Civilian guidelines for massme trans-
fusion (MT =10 units of RBC in 24 hours) have typically moommend
a 1:3 mto of plasma:RBC, whereas optimal platelet: EBC mtcs are
unknown, Conversely, military data shows that a plasma: RBC mtio
approaching 1:1 improves long temm cutcomes in MT combat casual-
tizs. There 1= hittle consensus on optimal platelet transfusions in either
civilian or mulitary practice. At present, the optimal combinations of
plasma, platelet, and RBCs for MT i cvilian patients is unelear.
Methods: Records of 467 MT trauma patients transported from the
seene to 16 level | trauma centers between July 2003 and June 2006
were reviewed. One patient who died within 30 mmutes of admis-
sion was excluded. Based on high and low plasma and platelst to
BBC matios, 4 groups were analyzed.

Resulis: Among 466 MT patients, survival vaned by center from
41'!-'?: to Td%%, M!.'.EIII. m_]ur}r severity score varied by center from 22 to

Thirty-day survival was incr=ased in patients with high plasma:RBC
ratio (=1:2) relative to those with low plasma:RBC ratio (=21:2)
(lorar: 40.4% vs. high: 539.6%, P <= 0.01). Similarly, 30-day survival
was increased in patients with high platelet: RBC rato (=1:2)
relative to those with low platele=t RBC ratio (=21:2) (lovar: 40.1% vs.
high: 59.9%, P <2 0.01). The combination of high plasma and high
platzlet to RBC ratios were associated with decreased trunecal hem-
orrhage, increased 6-hour, 24-hour, and 30-day survival, and m-
creased intensive care unit, ventilator, and hospital-free days (P <
(.05}, with no change in multiple organ faillure deaths. Statstical
modeling indicated that a climeal guideline with mean plasma:RBC
ratio equal to 1:1 would encompass 98% of patients within the
optimal 1:2 mtio.

Cnnr:llsluns Current transfisica reactice= and sunrival rates -:-fMT

i ama}run-i:msnmnt:ﬂ:: q:mmnlplnmmdplatcl:tmRBCm
Survival in civilian MT patients 1s associated with necreased plasma and
platelet mbos. Massive transfusion practice guidelines should aim for a
:1:1 mtio of plasma:platelets: RBCs.
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An FFP:PRBC Transfusion Ratio =1:1.5 Is Assoclated With
A Lower Risk Of Mortality After Massive Transfusion

Jason L. Sperry, MD, MPH, Juan B. Ochoa, MD, 5cott R. Gunn, MD, Louis H. Alarcon, MD,

Joseph P. Minei, MD, Joseph Cuschieri, MD, Matthew R. Rosengart, MD, MPH, Ronald V. Maier, MD,
Timothy R. Billiar, MD, Andrew B. Peitzman, MD, Ernest E. Moore, MDD, and The Inflammation the Host
Response to Injury Investigators

Dbjective: The detrimental effects of
coapulopathy, hypothermia, and acidosis
are well deseribed as markers for mortal-
ity after traumatic hemorrhage. Recent
military experience suggests that a high
fresh frozen plasma (FFPipacked red
blood cell (PRBC) fransfusion ratio imi-
proves outcome; however, the appropriate
ratio these transfusion products should be
given remains to be established in a civil-
ian trauma population.

Methods: Data were obtained from a
multicenter prospective cohort study eval-
uating clinical outcomes in blunt injured
adults with hemorrhagic shock. Those pa-
tients who required =8 units PRBCs
within the first 12 hours postinjury were
analyzed (n = 415).

Resuls: Patients who received trans-
fusion products in 21: 1.50 FFP:PRBC ra-
tio (high F:P ratio, n = 102) versus <1:

L5 FFP:PREC ratio {low F:P, n = 313)
required significantly less blood tra
sion at 24 hours (16 = Y uniis vs. 22
units, p = L1}, Crude mortality di
ences between the groups did mot r
statistical significance (high F:P 28%\ys.
low F:P 35%, p = 0.202): however, th
was a significant difference in early (2
hour) mortality (high F:P 39% vs. low
F:P 12.8%, p = 012} Cox proportional
hazard regression revealed that receiving
a high F:P ratio was independently asso-
ciated with 52% lower risk of mortality
after adjusting for important confounders
(HR 048, p = 0002, 95% CI 0.3-0.8). A
high F:P ratic was not associated with a
higher risk of organ failure or nosocomial
infection, however, was assoctated with al-
most a twofold higher risk of acute respira-
tory distress syndrome, after controlling for
important confounders.

Conclusions: In patients requiring
28 units of blood after serious Blunt in-
jury, an FFP:PRBC fransfusion ratio 21:
L.5 was associated with a significant lower
risk of mortality but a higher risk of acute
respiratory distress syndrome. The mor-
tality sk reduction was most relevant to
miortality within the first 48 hours fro
ime of injury. These results su
that t ity nsk 3 with an
FFP:PRBC ratio < 1: 1.5 may occur early,
possibly secondary to ongoing coagulopathy
and hemorrhage. This analysis provides fur-
ther justification for the prospective trial
investigation inte the optimal FFP:PREBC
ratic required in  massive transfusion
practice.

Key Worids: Massive transfusion,
Transfusion ratio, Plasma, Cox propor-
tional hazard regression.

J Trawma, 200865 986 003,
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Blood Usage in Rotor-Wing Transport

Kathleen S. Berns, RN,' Scott P. Zietlow, MD'#

1. Maya One, St Manys Fospital,
Rochestar, Mirn.

2. Mayo Clinic, Rochaster, Minn.,

Address for correspondence and reprints:
Kathleen 5. Bems, BN, Mayo One, S,
Mary's Hospital, 1216 2nd St. SW,
Rochestesr, MN 55302

Key Words: blood usage, hemomhagic
shock, O-negative red blood calls, rotorwing

fransport

Prasented at the ADAC World Congress
AIBMED 95 in Munich, Germany, on June
12, 1996,

Fresentad at the 1997 Air Medical Transport

Abstract

Intraduction: Blood transfusion for hemor-
rhagic shock is standard therapy. The pur-
pose of this study was 1o document the devel-
opment of protocols for administenng red
bilood calls anc review the experience with in-
flight biood fransiusions.

Setting This study was conducted at a hospi-
tal-basad rotor-wing (RW) program whose
sanice arsa is alarge rural area in southeast-
arn Minnesota. A BK 117 with a flight
nursa'fight nurse configuration was uead.
Methods: Tha RW regstry was accessed
during a 3-year period (August 1993 to July
1996), and 2131 records ware reviewed 1o
retrospectively analyze biood use during trans-

introduction

In recent vears, blood transfusion for
hemaorrhagic shock has become stan-
dard therapy. The first record of success
ful treatment of hemorrhagic shock is
from the early 1800s when a woman with
life-threatening postpartum hemorrhage
was transfused.’ Since that time, the sck
ence of blood transfusions has evolved
considerably, and the first blood bank
was established m 1937, Today milions
of units of blood are administered each
year in the United States.

Resuscitation with blood products
has been a staple of trauma care for
many yvears. Standard protocols, such as
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Blood Product Usage Protocol
 Before:

+PRBC’s and plasma (if available) should
De given to patients who are
nemorrhaging

DRBC’s and plasma (if available) should

e alternated as follows: 2 units pRBC’s
then 2 units of plasma, then 2 units of
PRBC’s

e Now:

+ In patients needing massive blood
transfusion, use of plasma prior to
PRBC administration

MAYO CLINIC
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Use of Thawed Plasma

 The use of plasma in the helicopter
system creates a field ready, mobile
blood bank, allowing the resources of a

Level 1 Trauma Center to be accessible
on scene

* Pre-hospital plasma transfusion
enables

+ Initiation of Warfarin reversal in TBI, and

s TIC correction by early achievement of a
1:1 plasma:RBC ratio and eliminates the
plasma deficit in hemorrhaging trauma

patients
MAYO CLINIC
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Field PRBCs and Plasma

e Considerations
Requires blood banking/lab support
_ogistical re-supply

Refrigeration

MAYO CLINIC
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THAWED PLASMA USAGE IN CRITICAL CARE
TRAMEPORT

E. Berpz, 5. Sellovw, 0. Hantzin

Introductsan: The use of Fresh Frozen Plasma (FFF) has
been a well eztablished treatmment modaliey and in recent
years, thawed plasma use has been under developmnent in
select major medical centers. & literamre search revealed no
rezearch on thawed plasma use in civilian, pre-hospiml crb-
cal care mansport The aim of this smdy is o determine if
Eaﬂ].r adrainiz tration of thawed plasma in the critical care
rans port environroent will 53fe1}r decreass the International
Wormalized Rato (INE) andfor bleeding,

et hods: Thawed plasma was supplied to one of this sendces
helicopters beginning in Febmary 2008 following develop-
ment of a gnideline for its use. The other tao helicopters did
not carry it due to availabilipy and logistics. & remospective
chart review of critical care tansport records from Febmary
2008 to Aprl 2010 was compkted. Eighteen transports were
found where plasma was: administered. S@bstcal analysiz was
not done becanse of low volure. This smdy will ke angeing
and analyzed when sufficient nurabers are reached.

Rasults: Sixty-zeven percent of the patients were male with a
mean age of 62 years. Plasma was nsed on cighteen transports
for a torl of 30 unit infuzed. Vitamin K had been adminis-
tered to 7 pabients (39%). The majority of transports were
frern a referming facility versus a scene (16 v, 2). The average
transport time was 27 minutes. The majority of plasma n=age
was for patient: with a medical hemorthagic smobe or
traurna. The reasons for use of plasmna were either an elevated
INE in patents mking Coumadin or per the massive mansfu-
zion pmh:icul. Tl'let:.r-Il'lIee percent of the patents also
received ransfusion of red blood cells. The average INE prior
to mansport was 3.13 and was 2.6 on the first INE at the

feptember-October 2010

b

receiving facility. The average hospital stay for patient whe
received plasma was O days. Forty-seven percent lived o hos-
piel discharge and 53% died. There were no mansfusion
reactions during the dme of the study.

Conclusion: although the nurmber of patients in this study is
srnall, it does sUggest that the nze of thawed plaarna Eiven in

the pm-l‘u:-apilzl environmnent will decrease the INE. A largr
E.Lud].r will be conducted to evalnate whether patent out-
cores can be afected b].r use of thawed plaima in the pre-

hozpital critical care environmoent.
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Pre-hospital haemostatic dressings: A systematic review

J. Granville-Chapman *, N. Jacobs, M.]. Midwinter

Academic Deparonent of Milicmy Surgery & Trowma, Royal Cenere for Deferce Medichee, Binmghunm, UK

ARTICLE [MFO ABSTREACT

Article history: Background: Uncontrolled haemorrhage is a leading cause of prehospital death afrer military and civilian
Accepted 28 September 20140 trauma. Brsanguination from extremity wounds causes over half of preven military combat deaths and
wounds to the anatomical junctional zones provide a pardcular challenge for first responders.
Feywords: Commercial products have been developed, which claim to cutperform standard gauze bandages in
Dressing establishing and maintaining non-surgical haemostasis. Since 2004, two advanced haemostatic dressing
Battlefield ) products, HemCon and Guil:Clot have Beenwidely deployed in milicary operations. Newer products hawve
E;;ngjtmm gince become available which aim to provide more efficient haemostasis than and thus supersede
Prehospital HemCon and QuikClot.

WanndStat Arn: To conduct a syscematic review of clinical and preclinical evidence to compare the relative efficacy
i leClot and zafety of available haemostatic products, which are of relevance to pre-hospital military and civilian
HemlCon emergency medical providers.

Celox Method: An English language literature search was performed, using Pubied® and Web of Knowledge®
CombatCanze Databases, with cross-referencing, focussed product searches and communication with product
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Lyophilized Plasma

Back to the Future

 Used In WW2: our fathers and
grandfathers used it on the
Normandy Beaches

* Very portable, very effective

 Problem was that it was pooled
plasma

 No available products in the U.S.
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EEV[EW ARTICLE

Tranexamic Acid for Trauma Patients: A Critical Review of the
Literature

Andrew P. Cap, MD, PhD, David 5. Baer, PhD, Jean A. Ormarn, MPH, ScD, James Aden, Fhi,
Kathy Ryan, PhD, and Lorwe H. Blackbourne, MD

Backeround: Tranexarmc acid (TF0A) 18 an antifibrinolyiic that intibits both
plasminogen activation and plasmin activity, thus preventing clot breal-
dowm rather than prometing new clot formmatien TFA has been used around
the world to safely control bleeding since the 18608, A large randomizad frial
recently condusted in = 20,000 trawma patients adds to the large body of data
docurmenting the wefilness of TELA in promoting hemostasis.

Methods: We reviewed the literahire desoribing use of TZ0A in a variety of
aattings including trauma.

Remlts: ToLA has been safely used actoss a wide range of cloucal seftngs to
contral hemorhaze. The reaults of a large, rTandormiza d, placebo-gontrolled tia
apport the use of THA to Teat bleading trarna patisnts.

Conclusns: This inexpensive and safe dug should be incorperated into
trauma clinical prastice guidelines and treatmernt protocols. Firther ressarch
on posable alternate mechamans of action and desing regimens for TZ0A
ghowld be wmdertaleen. Concurment to these endeavors, TolAa should he
adepted for s in bleeding travwma patients because 1t 1= the ondy dmig wath
prospective clinical evidence to suppert this application.

Key Words: Trareramic acid, Antifibnnelytic agerts, Hemomhage/druz
therapy, Wounds and mjunesfcornplications.

WS Trawena, 201171 85 -314)
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Army in the conflicts in Iraq and Afghanistan has led to a
renewed focus on blood products as the core of hemostatic
resugcitation. Hemorrhage remaing the leading cause of po-
tentially preventable deaths on the battlefield and as such has
been the subject of intensive rezearch and development fiind-
ing and effort ® Fized-ratio transfusion, emphasizing the early
use of plasma and platelets, has been associated with im-
proved outcomes in retrospective stadies and has been widely
adopted in both civilian and military practice*-% Kecent
efforts to enhance our understanding of the pathophysiology
of trauma and thus facilitate the development of rational,
targeted therapies have led to renewed interest in perfurba-
tions of the coagulation systern. Brohi et al ™ have shown that
~25% of gerionsly wounded tfranma patients present with
abnormal infernational normalized ratios and that this state is
agzociated with increased morbidity, mortality, and blood
product use. Gando et al.® have reported similar findings. The
molecular underpinning of thiz state, which has most recently
been termed “acute coagulopathy of fraurma™, appears to




e Safe

 Only drug with prospective
clinical evidence to support this
application (CRASH-2 Trial)
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lArticIes

Lancet 2010; 376: 23-32

N~

Effects of tranexamic acid on death, vascular occlusive
events, and blood transfusion in trauma patients with
significant haemorrhage (CRASH-2): a randomised,
placebo-controlled trial

CRASH-2 trial collabomtas*

Summeary
Background Tranexarnic add can reduce bleeding in patients undergaing elective surgery. We azsessed the effects of  wammamo; ez
early administration of a short course of tranexamic add oo death, vazoular occlusive events, and the receipt of blood  rublshedonline

transfuson in trauma patents, June 15, 2010
001400 101650 140

£7 2 10E02EE
FeaComment pages
~whernbers | ted =t end of paper

Methods Thiz randamized controlled trial wasz undertaleen in 274 hospitals in 40 countrizz, 20211 adult rauma
patients with, or ot e of, significant bleeding wers randomly assignad within 8h of injury 1o sither transxamic add
(loading dose 1g ower 10 min then infusion of 1g over & h) or matching placzbo, Randormization was balancad by

centre, with an allocation szquence based on a blode sze of sight, generated with a computer random number Eﬁ;zﬁ_r";:"ﬁiﬁmdm
generator, Both partidpants and study staff (site investigators and trial coordinating centre staff) were masked 10 400 of mgieneand Tropica
treaun ent allocation, The primary outcome was death in hospital within 4 weele of injury, and waz desoibed with e medicine, keppel strest, London
following categarizs bleeding, wascular occlusion (myocardial infarction, stroke and pulmonary embolizm), WELEHTUE

rmalticrgan failure, head injury, and other. All snalyszes were by intention to treat. Thiz study iz registered as crEh@Ehtmar vk
[SRCTNRETR0102, Clind calirialz gow NCT00375 258, and South African Clinical Trial Register DOH-27-0607-1919,

Findings 10096 patientzwerz allocated to ranexamic addand 10115 to placeba, of wharn 10080 and 10067, respactively,

wrere analyead, All cauze mortality was d gnificantlyreduced with tran sxarnie acid (1463 [14 . 5%4] tranexarnic acid group
vs 1613 [16.08%] placebo group; relative rigl 0091, 959 CI0.85—0.9F, p=0. 003 5), The risk of dzath duszto bleading was
significantly raduced (489 [4.99¢] vs 574 [5 . 79%); relative gl 0085, 9598 CI 0.76-0.96 p=0 . 00F7),

Interpretation Tranexarnic add safely reducadthe rizk of death in bleeding trawrna patients in thiz study, Cn the bass
of the e reaults, ranexarmicacid should be considerad for use in blzeding trauma patients,

"-'




—=aPr othrombin Complex Concentrates
PCC

« AKA: “Factor IX Complex Concentrate”
to treat Hemophilia B

 Concentrated Vit K related clotting
factors (I, VII, IX, X)

e« Caveat:. Formulations vary—Must be

one with Factor VIl (European formulation of
PCC called Beriplex P/N) contains concentrated doses

of all four factors, including factor VII)

e Some preliminary evidence that this
may be better than rVila or FFP In
preventing TIC

e Thrombosis??
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Summary

 Hypotensive resuscitation:; Give
fluid only If patient has altered
mental status (not just from TBI) OF
absent or weak radial pulse

» Give fluid (Hextend 500cc) repeat

x1 if patient still in shock

(?civilian use vs. military use; depends on environment
and circumstances: austerity and transport times)

» Overzealous crystalloid appear to
be detrimental

« Hemorrhage control Is paramount

MAYO CLINIC
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Summary

e |If plasma/PRBCs available: start
with plasma, then RBCs in 1:1
ratio (at hospital: 1:1:1 with platelets)

e If not?

+ Consider TXA?

s Consider PCC (with all of the
factors)?
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Medical Tremsgort




"?"—. E’*;ﬂ :
iy } - \
4‘ ERE

: o i, [
.‘f' e g
B, TS

L

Fiovre 12.—Bloml transfusion kitzs being packed at the British Army Blosd Supply Depot.

And therefore as a stranger give it welcome.

There are more things in heaven and earth, Horatio,

Than are dreamt of in your philosophy. -Hamlet, Act 1, Scene 5_
MAYO CLINIC .
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