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Prehospital Fluids

• 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% 
CI 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–
1.50).



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.



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



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.



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.)

• Use low-volume resuscitation as 
appropriate in hospital.

• Management of the initial coagulopathy 
of severe blood loss is best achieved 
by early plasma infusion.



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)



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



Massive Transfusion
Sharpe, et al.

• 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





Massive Transfusion
Sharpe, et al.

• PROPPR (Prospective 
Randomized Optimum Platelet 
and Plasma Ratios) will soon 
begin in North America to look at 
various ratios of blood products 
during MT



J Trauma Acute Care Surg 
2012; 73:27-32 



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.”





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



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



Base Excess

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



(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



Just One Drop

• Pre-hospital provider report to our 
trauma surgeons include the 
lowest systolic BP and the highest 
pulse determined during transport



Arch Surg  2012; 147:113-119







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



Mayo One use
• 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 ≥ 120)
• Penetrating mechanism
• Lactate ≥ 5
• INR ≥ 1.5 

• Trauma patients only
• ≥ 18 years of age



Drug Administration: TXA 

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

• 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



JAMA. 2012; 307:1925-1933



The Premise of IMMEDIATE

• 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



IMMEDIATE

• 411 patients received GIK and 460 
patients received placebo

• 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



IMMEDIATE



IMMEDIATE

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

• Further study needs to be done to 
look at these other secondary 
endpoints



EMJ  2012; 29:622-625







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



Triad of Death

• Lessons learned:
♦Keep them warm
♦Treat hypovolemia induced acidosis
♦Determine PT and treat accordingly



Acad Emerg Med  2012; 18:1094-1098









Pregnancy Tilt

• Current trauma guidelines suggest that 
late term pregnant trauma patients be 
placed at a 15º 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

• Lesson learned:
If your pregnant trauma patient is 
not doing well, perhaps you need 
to increase the tilt



Cerebrovascul Dis 2012; 33:262-271







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.”



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



Ann Emerg Med 2012; 60:84-91





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 
arena

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




