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The Goal 

  This conference is about REMOTE DCR 
  Focus of this talk: treatment of severely injured combat casualties 

–  Prevention or mitigation of acute traumatic coagulopathy (ATC), 
oxygen debt due to injury & shock 

–  May apply to “unusual” civilian circumstances (MASCAL, refugee, etc.) 
  Challenges and constraints 

–  Environment  
–  Patient characteristics 
–  Best treatment? 
–  Medic burden 
–  Evac and “first MTF” 
–  STRATEVAC 
–  The options 
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US Military Death Distribution 
4,596 Combat Deaths (2001-11) 

Died of Wounds (Level II and above) 
506 deaths 

DOW 

KIA 

Killed in Action (Level I) 
4,090 deaths 

Total Pre-MTF Combat Deaths  4,090 
Potentially Survivable Deaths  1,075 (26%) 
  Hemorrhage       984 (91.5) 
  Airway          69  (6.4) 
  Other          22  (2.0) 
Potentially Survivable Hemorrhage 984  (24%) 
   Truncal      675   (17%) 
   Junctional      170    (4%) 
   Extremity      139    (3%) 

Eastridge et al. J Trauma 2013. 
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The Goal: Treat Hemorrhage/Shock/ATC 

 90% of combat deaths occur before reaching Role 2 
 75% of combat deaths are not preventable by medical 
intervention 
 25% of deaths are possibly preventable, and 90% of 
these are due to hemorrhage, mostly truncal 
 The implications for treatment are: 

–  Stop what bleeding you can 
–  Resuscitate active non-compressible bleeding to the best of your ability 
–  Well-trained troops can do this 

  US Army Rangers: 10.7% KIA & 1.7% DOW vs. 16.4% & 5.8% for DoD 
  Most interventions for hemorrhage control (dressing/TK); limited IVF, rare 
airway interventions 

Eastridge et al. J Trauma 2013. 
Kotwal et al. Arch Surg 2011. 
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US Military at risk of Bleeding to 
Death in Iraq/Afghanistan 

http://www.defense.gov/news/casualty.pdf 

Numbers to keep in mind: 
  58,831 = dead + wounded 
  53,724 = survivors + potential survivors 
  8,836 transfused, ≈50% MT, avg. 12.3 
  ≈1,500 bled to death w/o transfusion 

before reaching hospital (failed current  
pre-hospital therapy) 

10% of injured soldiers are at very high 
risk of death due to hemorrhage. 
 
These 5,300 casualties would have been  
the most likely to benefit from  
Blood Far Forward. 
 
This at-risk group represents, on  
average, one soldier per day of war, or  
1 out of 15 wounded per day! 
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The Good Old Days… 

Ahh, good old Bagram… 
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Brave New World… 
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This is going to be more complicated… 

 Reduced logistical footprint, reduced medical 
support 
 Tyranny of distance = long evac 
 Endemic disease 

VS. 
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What will the Patient look like? 

 Vietnam: (451 patients, arrival at first MTF, no prior 
significant interventions)  

–  6% no blood pressure, pH 7.254, BD 9.6, HCT 34, HR 135, 
arrival 2.4 hours 

–  22% SBP < 90 mmHg, pH 7.343, BD 5.4, HCT 35, HR 114, 
arrival 1.9 hours 

–  Take-away: <1/3 of patients suffered profound acid/base 
disturbance, mild alkalosis common in less injured, pH < 7.2 
uncommon, hypoventilation and worsening acidosis seen with 
longer duration of shock 

Collins et al. AnnSurg.1970. 

Take away: things go down the tubes after 
2 hours without serious intervention! 
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The Patient? 

  Kandahar: 22 multi-amputees, arrival at first MTF (2.5% of admissions) 
–  Hgb 11, GCS 12, BD 12.7, 82% required MT (avg. 54 U total blood 

products) 
  OIF/OEF overall: patients receiving any transfusion (n=3632; 13.6% of 
Role 3 admissions) 

–  INR 1.5 avg. (2.2 in non-survivors), GCS 12, arrival 54 minutes 
–  INR>1.5 uses median 10U (4-23 IQR) blood 
–  Must treat coagulopathy: 5X higher mortality 

Benfield et al. Injury 2012. 
Pidcoke et al. J Trauma 2012. 

You don’t always have 2 hours… 
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We’ve come a long way! 

  OIF/OEF patients receiving any transfusion (n=3632) from 
2003-2012, first 24 hours 

  Crystalloid 10L à 5, colloid 500ml à 250  
  RBC/WB 6 à15, FFP 2à15, plt 0 à15 
  ↓ mortality despite ↑ ISS 
  TXA given to 80% 

Pidcoke et al. J Trauma 2012. 
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OIF/OEF Transfusion Trends 
& Mortality 

Pidcoke et al. J Trauma 2012. 

By 2011, >50% of  
transfused patients got 
MT (>25U RBC+WB). 

By 2011, 1:1:1 was  
given in MT; mortality 
decreased. 

Non-MT transfusions 
received ≈5U RBC+WB 
over whole conflict 
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We’re doing something right… 

Cover: Baer, Rasmussen. J Trauma August 2013 vol. 75, S2. 
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Best treatment for Hemorrhage/ 
Shock/ATC? 

What we are doing now that is associated with 
improved outcomes? 
 
 Aggressive hemorrhage control  

–  Hemostatic dressings, tourniquets 
 TXA 
 Early resuscitation that delivers functionality of WB  
(WB or 1:1:1) 

–  Increasing use of plt & cryo (1:1:1:1) 
–  ROTEM-guided DCR? 
–  Permissive hypotension? 

 Reduced crystalloid/colloid 
 Minimize time to surgery 
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Room for improvement? WE DON’T GIVE 
BLOOD FAR FORWARD* 

5,300 injured soldiers were at high risk of death due to 
hemorrhage.  
 
About 1,500 died of hemorrhage (28%). 
 
Previous slides suggest mortality reduction in 50% 
range over conflict. If even 50% of this is due to 
blood… 
 
Blood Far Forward could have saved hundreds of lives 
and probably reduced MT rate and overall morbidity. 
 

* To any significant degree… 
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The Medic: constraints 

Assume Ranger/ 
SOF medic: 
superbly trained, 
can perform any 
intervention given 
proper equipment, 
very fit/strong 
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What the Medic carries… 

  Fluid Resuscitation 
  IV fluids and tubing. The amount will depend on the length of mission. Normal 

Saline/Sodium Chloride, Hetastarch/Hextend, and Lactated Ringers(LR) are usually 
carried. 

  18, 16, and 14 gauge IV catheters. 
  FAST 1 intraosseous infusion kit. The FAST 1 is a quick way to administer fluids 

when peripheral and external jugular venous access is unavailable due to massive 
blood loss, burns, or loss of limbs. 

  Hemorrhage (blood loss) Control 
  CAT, SOFT-T or improvised tourniquets. Tourniquets are used for the care under fire 

phase of tactical combat casualty care, to stop massive life threatening hemorrhage. 
  Emergency Trauma Bandages, a newer version of the first aid pressure dressing. 
  Kerlix gauze, for stopping hemorrhage, or creating a bulky dressing. 
  Hemostatic agents, such as Celox, Hemcon bandages, and others. Some 

hemostatic agents are controversial due to their thermodynamic nature, which 
causes collateral damage if the user is not properly trained. 

  Airway Management 
  14 gauge catheter, at least 3.25 inches long, for needle chest decompression. 
  Asherman chest seal, Bolin chest seal or Hyfin chest seal, as an occlusive dressing 

for sucking chest wounds. 
  Nasopharyngeal Airway (NPA)w/surgilube or "nasal trumpet." This flexible tube 

secures a nasal airway when the casualty does not have, or may lose their ability to 
keep their own airway open. Contraindicated by signs of skull fracture. 

  Oropharyngeal Airway, a hard "J" shaped plastic device that secures an oral airway, 
and can also be used to keep the teeth open for a more permanent airway device. 

  King LTD, a simple tube airway with an inflatable cuff to create a sealed airway. 
  Combitube, like a King LTD, but designed to be able to function almost no matter 

how the tube is placed due to the dual lumen tube design. 
  Surgical Cricothyrotomy kit. Many different styles and kits exist, the choice is up to 

the individual medic's supply or preference. The most simple is a scalpel to open an 
airway, and to use an NPA to keep the airway patent. 

  Assorted Equipment 
  Nitrile gloves 
  Alcohol or Providine/Iodine swabs 
  Cravats (muslin bandages) 
  Assorted gauze bandages 
  Band-Aids 
  Assorted sizes of tape 

  Coban, a stretchy, self clinging wrap 
  Ace Bandages 
  Assorted hypodermic needles and syringes 
  Combat Casualty Card 
  SAM Splint -- a flexible, reusable splint with a metal core covered in closed cell 

foam. 
  Water Jel burn dressing 
  Small sharps shuttle 
  Trauma Shears 
  Safety pins 
  Battlefield Medicine 
  Morphine 
  Antibiotics 
  Narcan, a narcotics antagonist, to counter morphine's respiratory-depressing effects. 
  Phenergan, an anti-nausea treatment, which also increases the pain-reducing 

effects of morphine. 
  Epi-pen, epinephrine in an auto injecting "pen" to counter anaphylactic (severe 

allergic) reactions. 
  A combat medic is generally expected to care for the needs of the soldiers in his 

group, including their everyday ailments. A medic will usually carry a small amount of 
what are referred to as "snivel" or "sick call meds." These are common 
over-the-counter medications that do not require a prescription. 

  Paracetamol (Tylenol), anti-pyretic and pain reducer. 
  Naproxen and ibuprofen, different NSAIDs which reduce pain and inflammation. 
  Diphenhydramine (Benadryl), an antihistamine with a sedative side effect. 
  Pseudoephedrine, a nasal decongestant. 
  Guaifenesin, an expectorant. 
  Loperamide (Imodium AD) an anti-diarrheal agent. 
  Pepto Bismol tablets, to settle upset stomachs, treat diarrhea, and heartburn. 
  Colace (docusate sodium), a medium strength stool softener. 
  A Combat Medic may also carry other supplies as the mission dictates. A 

stethoscope, blood pressure cuff, pulse oximeter, otoscope, ophthalmoscope, and 
thermometer may help the medic treat his/her soldiers or civilians on the battlefield 
(COBs) while on an extended mission, as space dictates. 
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Feel the Combat Medic’s Pain 

Medic MOLLE Rucksack 
 Medics generally appreciated the modularity of the 
Medic MOLLE Rucksack.  
 The Medic Rucksack gave them sufficient flexibility in 
packing their assorted medical equipment to meet their 
emergency needs.  
 The attachment of the Assault Rucksack on top of the 
Medic Rucksack, however, made for a very awkward 
load that not only was cumbersome in dismounted travel 
and adversely offset the medic’s center of gravity, but also 
made getting into and out of buildings and helicopters 
difficult. 
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The Medic: please be selective 
 with new gear! 

Medics carrying 55 – 120 lbs (30 – 70% BW) !! 
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The Medic: bring blood to the fight? 

GHB: 7lbs tare, 10lbs loaded, 2L/4U  payload volume,  
Can maintain payload at 1-10C for 72-90hrs 

An extra 10lbs for 4U! 
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Evac & “first MTF” considerations 

  Assume CASEVAC, not MEDEVAC (> 1hr) 

 
  Assume “first MTF” is, at best, Role 2 
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STRATEVAC considerations 

 May have to use smaller platforms 

 
  In-flight critical care constraints 
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The Options: key considerations 

  Major interventions needed within 2 hour time frame (“Golden Hour” better) 
  Hemorrhage control, hypothermia prevention vital  
  WB functionality associated with better outcomes 
  The average OIF/OEF patient requiring a transfusion was coagulopathic on 

presentation (INR 1.5) 
–  Need for coagulation monitoring?? Assume ATC is likely… 

  Weight/volume 
  Storage requirements/stability 
  Delayed evac, less robust in-flight options 

Assume use of the following: 
  Hemostatic dressings 
  Tourniquets (including junctional) 
  TXA 

–  Safety, efficacy 
–  Stability for 12 weeks (-20 to 50C) 

  FDP 

de Guzman et al. Prehosp Emerg Care 2013. 
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Costs and other considerations 

 Training: blood collection, transfusion 
 Blood product TTD testing, donor pre-testing 
 ABO typing 
 Record keeping/hemovigilance 
  Inventory management 
 Pharmacy vs. blood bank issues 
 Need to balance O2 delivery, coagulopathy treatment, 
volume/osmotic effects 

–  RBCs alone will not cover this 
–  Fibrinogen +/- PCC or FVII will not provide enough protein to maintain 

osmotic gradient; will require large volume crystalloid or colloid 
–  Whole blood delivers total package 
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Reminder: current/evolving standards 

 US standard: Hextend, 1-2 doses of 500 ml 
 Most commonly given pre-hospital fluid: normal saline 

Recent CoTCCC revision: 
 WB is first choice, then components 
 Hextend if blood not available 
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The options 

250-540 gm 
$90 

WB collection kit RBC FFP aPLT 

Universal WB 
4°C stored 

340-400 ml 
$250 

200-275 ml 
$50-70 

200-350 ml 
$600 

400-500 ml 
$150 

Costs include TTD testing. 
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Other options 

LR: 1000 ml 

Hextend: 500 ml 

Fibrinogen: 1gm, 50 ml, stable 30 mo @ 2-25C, $1K/gm 

PCC: 20 ml, stable 36mo 
@ 2-25C, $635 

Factor VII: 1-8 ml, 
Store 2-25C, $3-5K/tx 

Dried Plasma: 200 ml,  
2yr stability 2-25C 
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Whole Blood Option 

  Tactical Field Care: 
–  Each soldier carries blood donation bag (250 gm, donors = volume) 
–  Medic carries IV/IO, blood administration kit w/ Eldon cards (540 gm) 
–  Pre-deployment typing and anti-A, anti-B titers, TTD testing, 

retrospective testing 
–  Medic carries 2U FDP for use until WB available, additional volume 

  Prolonged field care / evac platform: 
–  GHBs w/ 4U WB, stored @ 4°C up to 7-10 days (4.5kg each; 2000 ml) 

  Group O, low anti-A, anti-B 

 WB product attributes (2000 ml for 4U): (over 10d storage @ 4°C) 
–  Hgb/HCT: 12-13 g/dL / 35-37 % 
–  PLT:  138-165 x103/µL (early data: ≥ 50% R, 2+d S @ 10d storage) 
–  Normal fibrinogen (≥ 1 gm/U) 
–  Normal TEG through d21 of storage, PT normal through d7 
–  Preserved platelet function through d7-10 (≈50% baseline) 
–  Factors preserved, FVIII ≥ 50% through d7 
–  Pathogen reduction (once FDA-approved) 



Select SLIDE MASTER to Insert Briefing Title Here 

11-Aug-14 Name/Office Symbol/(703) XXX-XXX (DSN XXX) / email address 

Blood Component Option 

  Tactical Field Care: 
–  Medic: 2U FDP (872 gm ea, French FDP kit; 400 ml), + more volume? 

  Prolonged field care: (assumes 1:1:1 goal) 
–  GHBs w/ 3U RBC plus 3U thawed plasma, stored @ 4°C (4.5kg 

each, need 2 boxes if RBC = 400ml, FFP = 250) 
–  Apheresis platelets stored separately? (@ 22°C or 4°C) 
–  Group O RBCs (6), AB or A plasma (6), platelet (1) type as available 

  Component mix attributes (4150 ml): [NB: varying expiration = 
inventory management challenge]  

–  Hgb/HCT: 9 g/dL / 28 % 
–  PLT:  90 -120 x103/µL 
–  Fibrinogen @ 62% (dilution) 
–  Reduced TEG MA, G 
–  Reduced platelet function d5@ (response to TRAP, shear only @ 22°C) 
–  Factors diluted to 62%, FVIII further reduced 
–  Fully tested products (except platelets! – same TTD risk as WB) 

Hess. Hematology: ASH Education Book. 2013. 
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3d or 4th Way?? 

  Tactical Field Care: 
–  Medic carries 4-8 gm fibrinogen + volume (type/volume ??) or FDP 

  Prolonged field care: (goals?) 
–  GHB w/ 4U RB, stored @ 4°C (4.5kg) 
–  Apheresis platelets stored separately? (@ 22°C or 4°C) 
–  PCC? More fibrinogen? More FDP? FVIIa?  
–  More volume (LR, Hextend, plasmalyte)? 

  Component mix attributes (?? ml): [NB: varying expiration = 
inventory management challenge]  

–  Hgb/HCT: ? g/dL / ? % 
–  PLT:  ?? x103/µL 
–  Fibrinogen @ 100% ?? 
–  TEG MA, G? 
–  Platelet function? 
–  Factors? 
–  TTD risk?? Lower unless platelets added… 
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OPTION SUMMARY 

WB 4°C 7d Components Other 

Hgb 
HCT 

12-13 
35-37 

9 
28 

?? 

PLT 138-165 90-120 

Fibrinogen, 
Factors 

Normal @ 
baseline, FVIII ≥ 
50% d7 

All 62% dilution @ 
baseline, plus loss 
FVIII 

8gm (to match WB 8U) 

TEG Normal d21 Reduced vs. WB 

PLT aggregation ≥ 50% baseline 
d7-10 

Nearly complete 
loss d5 

Cost (4L) $1200  
(8 U, 4000 ml) 

$2400 
(6:6:1, 4150 ml) 

$8000 plus… 
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??? 

Slide 34 of   

DISCUSSION: YOU DECIDE! 


