




• Trauma patients are susceptible to early
development of coagulopathy.
• Most severely injured patients are already
coagulopathic on hospital admission.
• The zenith of the problem is typically seen in
patients with severe head injuries and in those who
are massively injured and transfused.



• DIC in patients with severe trauma and systemic inflammatory
response syndrome can be as high as 70%.
• Hemorrhage is the second leading cause of death following severe
injury.
• The coagulopathy is characterized by nonsurgical bleeding from
mucosal lesions, serosal surfaces, wound and vascular access sites.
• It occurs in the presence of profoundly depressed concentrations of
blood coagulation proteins and platelets but also in situations where
the normal clotting factors are present but do not work.



Clinicians have identified the “triad of death,”
acidosis, hypothermia, and coagulopathy, and
described their important place in the “bloody
vicious cycle” of hemorrhage, resuscitation,
hemodilution, coagulopathy, and continued
bleeding.







• A combination of mechanisms may promote the systemic
activation of coagulation, including:

• Cell injury
• Release of procoagulant substances into the blood
• Hemolysis
• Systemic hypoperfusion
• Production and release of inflammatory cytokines





Kushimoto et al compared the clinical course and
outcome of DIC between patients with underlying 
sepsis and those with trauma:
- The 28-day mortality rate was significantly higher 
in sepsis than in trauma patients (34.7% versus 
10.5%; p<0.0001).



Niles et al performed a retrospective study of combat
casualties admitted to a combat support hospital in 15
months.
- The prevalence of acute coagulopathy was 38%.
- Mortality in those presenting some forms of
coagulopathies at ED arrival was 24% versus 4% in those
not presenting with coagulopathy (p<0.001).
- Coagulopathy was strongly associated with mortality (OR
5.38; 95% CI, 1.55-11.37).



In a prospective cohort study by Brohi et al on 208 major trauma
patients admitted to a single trauma center:
- The mortality rate was 12%
- Coagulation was found to be activated, and thrombin generation
was related to injury severity
- Although patients without concurrent hypoperfusion did not
develop early coagulopathy after trauma, patients with concomitant
hypoperfusion were coagulopathic early after trauma, displaying
higher PT, APTT, D-dimer, and lower protein C and PAI-1 values.





* As regards laboratory diagnostics, the relative contribution is limited in the early
triage of patients with trauma, whereby clinics and imaging techniques should guide
the clinical management.
* However, since trauma and hemorrhagic shock impair the function of most - if not
all - organs and tissues, patients should be tightly monitored with a large
number of vital laboratory parameters, including:

- Blood gases (ABG)
- Lactic acid 
- Complete blood count (CBC) 
- Calcium and electrolytes 
- Blood glucose
- Aminotransferases (for liver injury)
- Lipase (for assessing pancreatic involvement),
- Cardiospecific troponins (for identifying myocardial injury),
- Serum creatinine or neutrophil gelatinase-associated lipocalin (NGAL) (for early 
identification of AKI)
- Procalcitonin (for identifying superimposed infections and sepsis)
- Protein S100B (for assessing brain and myocardium damage)



Arterial blood gas is essential to identify the degree of metabolic imbalance.
- The leading laboratory abnormalities that can be detected include:

- Decreased pH (i.e., acidosis);
- Abnormal base deficit
- Elevated lactate along with increased osmolarity.

- The concentration of blood lactate is usually between 1 and 2 mmol/L at rest, and
its increased production in severe trauma is an adaptive mechanism by which
oxidation of lactate rather than glucose is promoted in tissues where oxygen
deprivation is more tolerated.
- The degree of hyperlactatemia is strongly correlated with oxygen debt,
hypoperfusion, and severity of shock
- Serial lactate assessment is crucial for monitoring:

- Blood lactate >2.5 mmol/L is associated with a worse prognosis and
increased mortality.
- Blood lactate >5.0 mmol/L with a pH <7.35 is associated with a 75%
mortality rate.



The classical laboratory findings of coagulopathy (and DIC) in
trauma include:
- Prolonged clotting times of PT, APTT (and TT).
- Increased levels of fibrin-related markers (fibrin degradation
products [FDP] and D-dimer)
- Low platelet count
- Decreased fibrinogen levels
- Low plasma levels of coagulation factors (i.e., FV and FVII)
- Low plasma levels of coagulation inhibitors (i.e., antithrombin, PC)





DIAGNOSTIC challenges:
- PT and APTT: Low sensitivity
- Fibrinogen: Acute phase protein, large interindividual variability
- D-dimer: Low specificity
- Platelet count: Large interindividual variability

Thereby...
The scoring system issued by Scientific Subcommittee on DIC of
the International Society on Thrombosis and Haemostasis (ISTH) is
highly recommended.



- Other, more specialized tests, unavailable in all
laboratories, include soluble fibrin and assays of
thrombin generation.
- Serial coagulation tests is essential and more
helpful than single laboratory results in establishing
a diagnosis of DIC.









Owing to the good correlation with FVIIa:C, we hypothesized that PT and/or FVII:C
might be employed for monitoring rFVIIa therapy.



There is renewed interest in the use of near-patient functional tests of
coagulation such as thromboelastometry for the diagnosis of coagulopathy.
These devices (Rotational Thromboelastometry - ROTEM,
Thromboelastography - TEG) have become robust, reliable tools which may
be suitable for the emergency department. These tools are in routine use in
some elective surgery settings such as cardiac and liver transplant surgery.
Very early work in trauma suggests that they may be able to diagnose TIC
and guide therapy, but much is yet to be learnt about thromboelastometric
definitions of ATC/TIC and what the appropriate therapeutic response to
abnormal traces should be.


