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Introduction- 
 

Hemorrhage is common in all forms of trauma, and once the blood lost reaches a critical 

amount, the patient then develops shock as a result of loss of blood and perfusion to tissues. 

Traumatic hemorrhage is the most common cause of mortality in the first hour of arrival to a 

trauma center, and the combination of exsanguination from hemorrhage and coagulopathy 

account for almost half of the deaths in the first 24 hours following an injury. Too often, we 

forget the lethal triad of trauma: hypotension, coagulopathy, and acidosis and become 

distracted with other, less important issues.  Blood will not efficiently clot when the patient is 

cold, or the blood pH is acidotic.  Coagulopathy develops early in these trauma patients with 

incidence on arrival of between 25-40% complicating the treatment of hemorrhage. 1  

Rapid detection and treatment of shock continues to be one of the key goals of pre-hospital 

and trauma center treatment for the trauma patient. Much has been learned about treatment 

of hemorrhagic shock on the battlefields of Afghanistan and Iraq, and in the major trauma 

centers of the world. 2  Treatments that were once considered standard-of-care are now known 

to be potentially deadly. Newer research and advances have significantly changed the modern 

treatment of patients in hemorrhagic shock; however those lessons have not filtered down into 

actions taken on the ground. 3  Thus, it is critical that all providers in our trauma system 

understand and identify shock as well as treating shock with the most modern tools and 

techniques available. As a trauma system, we are incorporating this new evidence-based 

science into our guidelines. The following is a summary of what is now known and accepted 

about hemorrhagic shock and how best to treat it: 
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What are the priorities that should be applied by EMS and trauma centers? 

Evaluation of the patient for hemorrhagic shock: Always assure the ABC’s of trauma: airway, 

breathing, and circulation with a rapid, but careful primary assessment.4  

Questions to ask: 

1. What is the blood pressure and pulse? What is the Shock Index? Is the patient in shock 

&/or not perfusing adequately?  

2. If the patient is in shock: does the patient have a patent and adequate airway?  

3. If there is a good airway, is the patient breathing and ventilating adequately?  

4. Are there any many signs of obvious external bleeding? Are there penetrating wounds 

that could be causing shock? Have we applied tourniquets and direct pressure to 

control bleeding? 

5. Assess and reassess for the presence of shock with the Shock Index: The best indicator 

of hemorrhagic shock is the shock index = pulse / systolic blood pressure. 5   Patients 

not in shock should have a shock index of < 1. As the patient begins to bleed, the pulse 

rate will increase as one compensatory mechanism. When shock compensation fails, the 

systolic pressure will fall. Thus, as the patient worsens, the shock index will go from 0.6 

to > 1.0, indicating that the patient is getting into trouble that must be quickly treated.  

Shock Index Examples 

Pulse  

Systolic 
Blood 

Pressure 
Shock 
Index 

80 120 0.67 

100 120 0.83 

120 100 1.20 

130 100 1.30 

140 80 1.75 

 

6. EMS: Reporting the vital signs, including the shock index, enroute on a regular basis 

will help the receiving Trauma Center appropriately respond and prepare for the 

patient’s arrival.  

7. Trauma Center: Use of the shock index in the ED will help quickly identify those 

patients needing massive transfusion and surgical intervention, and also detect 

patients who were initially stable but now are going into shock. 6 7  
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9. Make the decision early: Where is the best place for this patient to be?  

Patients that have hemorrhagic shock need to be quickly transported to a trauma 

center that has the capability for 1) giving blood transfusions, including plasma and 

platelets, and 2) surgical intervention that can be applied to stop the bleeding process.  

Thus— EMS should use ATCC to decide the best trauma center for the patient to go to, 

even if it is not the closest hospital. Trauma centers without blood transfusion capability 

and general surgery capability should immediately begin the transfer process to the 

closest appropriate trauma center with those capabilities. Do not waste time with tests 

that will only delay transfer or by taking these patients to a hospital that cannot 

properly care for them.  

10. Choose the proper IV fluid and amount to administer. Avoid giving crystalloid fluids 

until blood, blood products are available, and patient is in a trauma center where 

immediate surgery is available to stop the bleeding. Modern therapy involves using 

permissive hypotension, restricting crystalloid fluids, and giving blood as soon as it is 

available (see below).  

11. Avoid hypothermia and correct it if present. Patients cannot clot effectively if they are 

cold, thus hypothermia leads to more bleedings and more shock. Measure the patient’s 

temperature and takes steps to warm the patient and keep them warm in the ED, OR, 

and during transport.  

Are the patient’s injuries critical enough for transport to a Trauma Center?  

1. Use the Arkansas Field Triage to determine the severity of injury.  Any patient with  

major trauma should be transported quickly to the most appropriate trauma center, and 

EMS providers should contact ATCC for the location of the most appropriate (not 

closest) trauma center:8 

2. The Shock Index > 1 is a good predictor that the patient is critically injured and will 

need blood transfusions and surgery. 

3. It does the patient no good to waste time at a hospital that can’t adequately care for 

them. Hemorrhagic shock mortality increases for each minute that there is a delay in 

reaching blood transfusion and surgical capability. 7, 10   Transport of a patient to a 

hospital without a blood bank and general surgeons can be lethal to patients that are 

critically injured. Use ATCC to help get the patient to the closest appropriate hospital 

that can care for the patient.  
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Permissive Hypotension is appropriate treatment for patients in hemorrhagic 

shock before they arrive at a trauma center with general surgery and massive 

transfusion capability. It is part of Damage Control Resuscitation.  

Multiple studies have shown that patients have better survival and need less blood transfusions 

if moderate hypotension is allowed rather than raising the pressure by giving crystalloid IV 

solutions. 1 9 10 11 Permissive hypotension is generally defined as maintaining a systolic blood 

pressure of around 90 mm. If a blood pressure cannot be measured (ex- battlefield or austere 

environments) then a good substitute is administering enough fluids to maintain a weak 

radial pulse and consciousness of the patient.  

“Current tactical combat casualty care guidelines are straight forward and target on a systolic 

blood pressure of 90 mm Hg or even lower, as long as the victim is still awake during casualty 

evacuation care.”12  

What about patients with Traumatic Brain Injury (TBI) and Permissive 

Hypotension? 

Patients with traumatic brain injury (TBI) are an exception to the rule above, in that the blood 

pressure is allowed to rise to 90-100 mm systolic or 65 mean arterial pressure, to maintain 

cerebral perfusion status. In austere environments with no blood pressure cuff, for patients 

with TBI, resuscitate until the radial pulse is felt (as opposed to weakly felt for non-TBI 

patients)2  
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Damage control resuscitation 13 14 combines permissive hypotension, restriction of IV 

crystalloid solutions with quick transport to the operating room to achieve control of 

hemorrhage. Avoiding hypothermia and acidosis are also key components of Damage Control 

Resuscitation to avoid worsening hypocoagulation. 1, 5, 15   

Principles of Damage-Control Resuscitation 
Avoid or correct hypothermia 

Apply direct pressure or a tourniquet proximal to sites of 
hemorrhage in the extremities; pack junctional wounds with 
hemostatic dressings 

Delay fluid administration  until the time of definitive hemostasis 
in selected patients (those with penetrating trauma to the torso 
and short prehospital transport times) 

Minimize crystalloid infusions (<3 liters in the first 6 hr) 

Use a massive-transfusion protocol to ensure that sufficient 
blood products are rapidly available 

Avoid delays in definitive surgical, endoscopic, or angiographic 
hemostasis 

Minimize imbalances in plasma, platelet, and red-cell 
transfusions  in order to optimize hemostasis 

Obtain functional laboratory measures  of coagulation (e.g., by 
means of thromboelastography or rotational 
thromboelastometry) to guide the transition from empirical 
transfusions  to targeted therapy- 

Selectively administer pharmacologic adjuncts to reverse any 
anticoagulant medications and to address persistent 
coagulopathy medications and to address persistent 
coagulopathy 

 

From Cannon, Jeremy W. "Hemorrhagic shock." New England Journal of Medicine 378, no. 4 (2018): 370-379. 

And--  

Cannon, Jeremy W., Mansoor A. Khan, Ali S. Raja, Mitchell J. Cohen, John J. Como, Bryan A. Cotton, Joseph J. 

Dubose et al. "Damage control resuscitation in patients with severe traumatic hemorrhage: a practice 

management guideline from the Eastern Association for the Surgery of Trauma." Journal of Trauma and Acute 

Care Surgery 82, no. 3 (2017): 605-617 

What do we now know about the proper use of crystalloid IV fluids (Ringer’s 

Lactate, Normal Saline, etc.)? 

Research going from the 1990s began to question the use of crystalloids in the initial treatment 

of hemorrhagic shock. 16  Continued research since that time has supported the concept that 

the patient with hemorrhagic shock is best treated with Hypotensive Resuscitation techniques 

until they are at a trauma center that has the capability of 1) massive transfusion protocol; AND 

2) capability to surgically explore the chest, abdomen, or extremities. Raising the blood 

pressure before the patient is where bleeding can be actively stopped increases the mortality 

of patients with hemorrhagic shock. Additionally, large doses of crystalloid solutions have been 
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shown to increase complications and increase coagulopathy in the bleeding patient. In 2014 the 

Committee on Tactical Combat Casualty Care dropped saline from the recommended fluid list 

for hemorrhagic shock resuscitation. 12  

Thus, large volumes of normal saline or Ringer’s Lactate should be avoided. 17 18 19 20 This 

means that buffered crystalloid solutions (Plasmalyte, etc.) should be used in small amounts 

(<500 ml) given to maintain the systolic blood pressure of ≤ 90 mm (see above for Permissive 

Hypotension).  

Massive Transfusion Protocol (MTP) is the planning and preparation of a 

trauma center to administer blood products in a 1:1:1 ratio of PRBC, fresh 

frozen or liquid plasma, and platelets to replace blood lost to hemorrhage.  

The ACS has recently published the TQIP Massive Transfusion in Trauma Guidelines 21  and the 

reader is directed to that excellent resource for trauma center based MTP protocols and 

guidelines.  

 

https://www.facs.org/-/media/files/quality-

programs/trauma/tqip/transfusion_guildelines.ashx 

  

https://www.facs.org/-/media/files/quality-programs/trauma/tqip/transfusion_guildelines.ashx
https://www.facs.org/-/media/files/quality-programs/trauma/tqip/transfusion_guildelines.ashx
https://www.facs.org/-/media/files/quality-programs/trauma/tqip/transfusion_guildelines.ashx
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Use the Assessment of Blood Consumption (ABC) score to predict which 

patients are likely to need MTP 

The ABC score was first introduced by Nunez and then later validated at three Level I academic 

trauma centers by Cotton. 22, 23  It predicts the need for 10 or more units of blood being given in 

the first 24 hours with a relatively high degree of accuracy. The ABC score performed as well  

other more complex scoring mechanisms and physician judgement as to which patients will 

need MTP. 24 And- the good news: both the ABC score and Shock Index were equal in being able 

to predict the need for massive transfusion and surgery. 25    

The ABC score is composed of four variables: 

History of penetrating injury to the torso (chest or abdomen) = 1 point 

Systolic BP ≤ 90 mm = 1 point 

Heart Rate ≥ 120 = 1 point 

Positive FAST exam = 1 point 

A score of 2 or more = need for Massive Transfusion Protocol 

 

Shock Index > 1 = need for Massive Transfusion Protocol 
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Use of Vasopressin in Hemorrhagic Shock 

It is generally not advised to use vasopressors (Dopamine, Epinephrine, Levophed, etc.) for 

treatment of hemorrhagic shock. 26 27  

However, recent research has shown promising benefits of using Vasopressin as an adjunct to 

Massive Transfusion Protocol blood products and prompt surgery to stop the bleeding. 28  

Vasopressin acts differently than other vasopressors and is felt to help the body’s 

compensation mechanisms for hemorrhagic and other forms of shock. Vasopressin has been 

shown to help support blood pressure and reduce the number of units of PRBCs for patients in 

hemorrhagic shock, and has been used in the pre-hospital as well as trauma center arena. 

Vasopressin is released by the pituitary in shock, but can be lost in the shed blood and diluted 

with transfusion products. Thus, replacement of normal levels of vasopressin will help the body 

achieve hemostasis and reverse hypotension in severe hemorrhagic shock. 29 30    

Vasopressin dosage in hemorrhagic shock = 4 units arginine vasopressin IV followed by ≤ 0.04 

u/ minute infusion, titrated to keep mean arterial pressure of 65 or greater.  

Vasopressin should be given with the start of MTP and continued as a drip during surgery, 

resuscitation, etc. until the patient is stable.  
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