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Eliminating Preventable Death
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Increment of Injury Severity

Case Fatality Rate
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Study: 25% of war deaths
medically preventable

By Patricia Kime - Staff writer
Posted : Thursday Jun 28, 2012 16:04:10 EDT

A new study finds that nearly a quarter of the 4,596 combat deaths in Iraq
and Afghanistan between 2001 and 2011 were “potentially survivable,”
meaning that under ideal conditions — and with the right equipment or
latest medical techniques — the troops may have had a fighting chance.
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wTCCGs designed to besedby any combat soldier.
wMcChrystamodel¢ 75" Ranger Regimentuwaetal.

ArchSurg011

ORIGINAL ARTICLE
ONLINE FIRST

Eliminating Preventable Death on the Battlefield

Russ S. Kotwal, MD, MPH; Harold R. Montgomery, NREMT; Bari M. Kotwal, MS; Howard R. Champion, FRCS;
Frank K. Butler Jr, MD; Robert L. Mabry, MD; Jeffrey S. Cain, MD; Lorne H. Blackbourne, MD;
Kathy K. Mechler, MS, RN; John B. Holcomb, MD

Arch Surg 2011;146
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acceptance In the US militarywas slow despite a need for treatment profocols designed specifically for the
tactical component of the combat environment.** In confrast, Army Rangers and Navy SEALS (Sea, Arr,
and Land Teams) extensively implemented TCCC on 1ts incepfion. ™= The TCCC guidelines have continued to
evolve through a Commuttes on TCCC, 3" %2 founded in 2001 and currently reporting through the Defense
Health Board to the Assistant Secrefary of Defense for Health Affanrs,

actical leaders are combat umit leaders at the battlefront. In 1998, a tactical leader and commander of the
sth Ranger Regiment, then COL Stanley McChrystal, instituted a directive for all Rangers to focus on 4

major training prionties termed the “Big Four™ (1) marksmanship, () physical training, (3) small umit
actics, and (4) medical training, Thus, medical readiness immediately became a highlighted area of
WiniEnG s Matording the timely opporfunity to establish a casualty response system integrating

inifial and recurrent TCCC training info programs of mstruction, training exercises, and confingency
planning at all levels, %1% 8 This complete intesration of TCCC, which included TCCC training of all
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Table 3. Hemarrkage Control Interventions Administered by T5th Ranger Regiment Persomnel by Provider Level During Care Under
Fire and Tactical Field Care Phases of Tactical Combat Caswalty Care Between October 1, 2001, and March 31, 2010°

Care Provider Level, Ma.
Intervention AFR Honmedic EMT Medic Medical l.'lllll;l-rl

Tatal, Ho
Pressurd dressing® 33 16 136 21 206
Gluze deessang i [+ 121 id 188
Tourniques™ a7 0 49 3
Hemastatic drassingd 3 1 2 T
Taksd 'l 43 a3 54 520

Abbreviations: EMT, emergency madical 1echnican; AFR, Ranger Frst Rispandar
1 Nonmedical personned provided 28% (1.34/530) of all hemanrhage control interventions angd 427% (27758) of all towniquets
b Primariy Emargency Trawma Drassings (North Amencas Rescua, LLE, Grasr, Soash Carcling)
:F'I'Il'l'l-al'll"' Comnbat Application Toursigeets (Composits Resourees, Kock Hl. South Caroling)
dprimarily HamCon handages (HemCon Mesical Tezhnologies, In:, Portand, Oragon) and Combat Gauzs (Z-Madiea Carp, Wallingford, Connacticut)
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Potentially Preventable
Deaths 232) in OIF an@EF 25% of death$

CNS 9% MSOF 4%

Airway 14%

Hemorrhage

31% Compressible
85%
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Injury prevention

Compressible hemorrhage control

Balanced resuscitation

RDCR

ChallengeThe bleeding patient

|«|«|«H/

Enroute care
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First stop the (compressible) hemorrhage







whole warm e whole warm
blood? . = blood?
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© 2006 Encyclopadia Britannica, Inc. © platelets
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red blood cells

vessel

® 2006 Encyclopaedia Britannica, Inc. platelets
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Cells Medium Proteins

- ECF- Clot Factors -

Clot Stability: TXA

WBC
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AReplace:
I With what?
I How much?

I When?

“7INN NO'V T'7 OXI ,N7117X2 OX ,2772 OX - T'DN V'AX 'NX IDIY”



2020 oiIsn) = i WY

Hypotensive Resuscitation

Aggressive fluid
resuscitation to
normalize BP

Strict fluid restriction
even in profound
shock

“7INN NO'D T'7 n_ TN VOX 'NX I



Fluid Resuscitatiolg Pendulum Swings

1880s¢ 1918 1994¢ Bickell
Ringer Cannon 1995- Capone
1996¢ Lyons

I 19505 ¢ Jenkins,

1960s ¢ Shires
dDaNand dzy 3 ¢
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Permissive Hypotension
A Captain Walter B Cannon, US Army, World War L y 2 §f@ i A ;

fluid that will increase blood pressure has dangargself® X the

pressure Is raised before the surgeon is ready to check any
bleeding that might take place, blood that is sorely needed may b

lost.€

18 NATURE AND TREATME)|

THE PREVENTIVE TREATMENT OF

WOUND SHOCK
¥ : Cannon W, Fraser J, Cowell E.
W. B. CANNON, M.D. (BOSTON) ThePreventiveTreatment of

Captain, M. R. C., U. S. Army W d Shock. JAMA
oun OCK.
JOHN FRASER :
Captain, M. C., R. A. M. C. 1918618621

E. M. COWELL
Captain, R. A. M. C., S. R.

FRANCE
INTRODUCTION
WIS ntacac ot < x4 WA Te -
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-IKe TIUId resuscitation

A Effects:

I Transient restoration of intravasculaol- supports BP.
A Properties:No oxygen carrying capacity

A Adverse effects:

i Dilutionalcoagulopathy, TIC

I Hyperchloremicacidosis

I Hypothermia

I ARDS, inflammation
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Resuscitation With Normal Saline (NS) vs. Lactated Ringers (LR) Modulates Hypercoagula
and Leads to Increased Blood Loss in an Uncontrolled Hemorrhagic Shock Bwded. Laszlo
N.Kiraly and Martin A. Schreibegt al.JTrauma.200661.57¢ 65.

—i—LF MEAN pH
—— NS MEAN pH

.6

.5

.4

pH

.3

T.2

.1

bass=iine 30 &0 a0 120
minutes after injury
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A 1994 Bickelland Mattox. Prospectiverandomized prehospitaltrial, 598
patients with penetrating torso trauma artsiBP<90.

A Cohorts: Standarcesuscitation véimited resuscitation (until surgical

Intervention).

A Limited resuscitation375ml- 30% mortality and®23% complicationate.
Standard resuscitation 2,480ml- 38% mortality (p9.04) and30%
complicationrate.

The N EW ENGLAND
JOURNAL of MEDICINE

HOME | ARTICLES & MULTIMEDILA -~ | ISSUES ~ | SPECIALTIES & TOPICS ~ | FOR AUTHORS -

ORIGIMAL ARTICLE

Immediate versus Delaved Fluid Resuscitation for
Hyvpotensive Patients with Penetrating Torso
Injuries

Willimm H. Bickell, Matthew J_ Wall, Jdr_ . Paul E. Pepe. R. Russell Martin, Wictoria F. Ginger, Mary

O Aden, and Kenneth L. Matbiox
M Engl J Med 1994; 331:1105-1109 | October 27, 1994 | DOI: 10 1056/ NEJM199410273311701
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A Pleasemark my word. Within no less that0é S | NJE[ohe] that raises the

blood pressure to higher thaB/ 4 the pre injury level, especiallysingcrystalloid
solutions will be severel® NA (i AM2asUr&IBRP89will be the level that the
QA moral policewill cite that those of you who believe in two large bore Vs,
rapidinfusors interosseous and sternadfursors the 3to 1 rule, and cyclic

hyper resuscitation as causing unnecessary complications, deaths, and cost:

4
KenMattox. \ \
Trauma.Org 1 =18

30th August2002
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DCR In the IDMpast

Desired: Fresh whole warm blood
O3 dzi2f 232 dza 0

Salt & Water

Colloids

None
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TasLe 1. Main chWied plasma products
Product ( LyoPlas (39) ) Flyp (5, 7, 10)
Manufacturing count Germany French
Reconstitution time Up to 10 min Up to 5 min
Storage Upto 25°C Up to 25°C
Compatibility Blood type-specific* Universal ABO

compatibility .'

Donor profile Single donor Up to 11 donors
(men or nulliparous
women)

Infection prevention Repeated donor Amotosalen
serologic testing, photoactivation
following a 4-mo
quarantine

Container Glass bottle Glass bottle

pH 7-7.2 8

Reconstitution fluid 200 mL of 200 mL of
sterile water sterile water

Shelf life 15 mo 24 mo

*Plasma from type AB donors enables universal compatibility.
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A German Red Cross:

I Over200,00U ofLyoPlag no evidence of higher incidence
of adverse effects than FFP:

I 0.023% anaphylactic shock abdonchospasm
A IDF:

I No problems in reconstitution

No adverse effects so
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FREEZE-DRIED PLASMA AT THE POINT OF INJURY:
FROM CONCEPT TO DOCTRINE

Elon Glassberg,*" Roy Nadler,*’ Sami Gendler,*" Amir Abramovich,*!
Philip C. Spinella,* Robert T. Gerhardt,’ John B. Holcomb," and Yitshak Kreiss**
*Surgeon General’s Headquarters, Israel Defense Forces, and T Department of Military Medicine, Hebrew
University, Jerusalem, Israel; ¥ Department of Pediatrics, Division of Critical Care, Washington University in
St Louis, Missouri; and *US Army Institute of Surgical Research, Fort Sam Houston; and "Center for
Translational Injury Research, Division of Acute Care Surgery, Department of Surgery, University of Texas
Health Science Center at Houston, Houston, Texas

Received 1 Jul 2013; first review completed 15 Jul 2013; accepted in final form 22 Aug 2013
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A Lysine analog inhibits activation of plasminogen to plasmin.

Activation of fibrinolysis

Lysine binding site
I Fibrin |

l

t-PA

t-PA

il

Fbrin degradation) Fibnin degradation
products products

Inhibition of fibrinolysis

PLASMINOGEN
Tranexamic
52

acid
I | = I | Tranexamic acid PLAS MIN

|

t-PA

t-PA
Plasmin

§

FIBRIN 2< FIBRIN DEGRADATION

.I II PRODUCTS
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ONLINE FIRST

. ORIGINAL ARTICLE .

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

Jonathan J. Morrison, MB ChB, MRCS5; Joseph J. Dubose, MD; Todd E. Rasmussen, MD;
Mark J. Midwinter, BMedSci, MD, FRCS

p— Table 2. All-Cause Mortality of Overall and Massive
5004 | O NoTXA * Transfusion Groups Within 24 Hours, Within 48 Hours,
and In-Hospital Mortality
- #
t: 40.04 |
s Total No. of Patients
= in Follow-up (Mortality, %)
= 30.0
8 End Point "o NoTXA ' P Value®
= 200- Overall
= <24 h 293 (9.6) 603 (12.4) 20
E 1004 ‘{48 h 264 (11.3) 507 (18.9) 004
& In-hospital mortality® 264 (17.4) 603 (23.9) .03
Massive transfusion
00 0 IcU £D icu <24 h 125 (9.6) 196 (14.8) A7
Overall Massive Transfusion <48 h _ 112(104)  160(23.5) .003
In-hospital mortality© 125 (14.4) 196 (28.1) 004
Figure 2. Percentage of patients with hypocoagulopathy on admission to the — -
emergency department (ED) and then the intensive care unit (ICU) following Abbreviation: TXA, tranexamic acid.
the initial operation. Coagulation data were available for 462 patients in the 4 Statistically significant values (P-.05) are bold.
overall cohort and 155 patients in the groups that received massive b Mean (SD) follow-up, 15 (13) days.
transfusion. TXA indicates tranexamic acid. *F=.05. ¢ Mean (SD) follow-up, 16 (13) days.

ArchSurg.2012Feb147(2):113-9.
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111 % _ X
Combat Gauzey

| Journal of Trauma and Acute Care Surgery: ‘
October 2015 - Volume 79 - Issue 4 - p S204-5204
doi: 10.1097/TA.0000000000000720

Clinical Science

Prehospital use of hemostatic dressings by the Israel Defense
Forces Medical Corps: A case series of 122 patients

Shina, Avi MD, MHA; Lipsky, Ari M. MD, PhD; MNadler, Roy MD; Levi, Moran; Benov, Awvi MD,
MHA; Ran, Yuval MD, MHA; Yitzhak, Avraham MD; Glassberg, Elon MD, MHA
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SPECIAL REPORT

Review Article

FREEZE-DRIED PLASMA AT THE POINT OF INJURY
FROM CONCEPT TO DOCTRINE

Elon Glassberg,*' Roy Nadler,*’ Sami Gendler,*' Amir Abramovich,*!

Philip C. Spinella,*s Robert T. Gerhardt,’ John B. Holcomb,"" and Yitshak Kreiss*!
“Surgeon General’s Headquarters, Israel Defense Forces, and fDepan‘menI of Military Medicine, Hebrew
University, Jerusalem, Israel; # Department of Pediatrics, Division of Critical Care, Washington University in
St Louis, Missouri; and $US Army Institute of Surgical Research, Fort Sam Houston; and 'Center for
Translational Injury Research, Division of Acute Care Surgery, Department of Surgery, University of Texas
Health Science Center at Houston, Houston, Texas

Received 1 Jul 2013; first review completed 22 Aug 2013; accepted in final form 22 Aug 2013
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Unified Protocols

The Israeli Comprehensive Casualty Care
A UNIFYING PROTOCOL FOR ALL
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XCaliber
Articulated Ankle
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M Extremity

Figure 5. Anatomic focus of lethal PS hemorrhage.
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