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Abstract

The rapid and accurate prediction of the need for
massive transfusion in bleeding trauma patients
remains a challenge. Various models have been
proposed to anticipate massive transfusion with
variable success. The current study by Mutschler and
colleagues proposes four classes of shock as defined
by the Shock Index and examines its ability to predict
the need for massive transfusion. This model
demonstrates promise as a practical tool in acute
decision-making for transfusion after injury.

Predicting the need for blood component transfusion
after injury remains a significant challenge. Contempo-
rary evidence supports the early activation of transfusion
protocols and replacement with a balanced ratio of red
blood cells, plasma, and platelets for patients requiring
massive transfusion [1,2]. Current evidence also suggests
the potential for harm when trauma patients are trans-
fused unnecessarily [3,4]. Despite this, there is little evi-
dence to identify which patients will ultimately require a
massive transfusion and therefore benefit from the acti-
vation of such protocols.

Many groups have sought to reliably predict which pa-
tients will benefit from transfusion after trauma. A wide
variety of techniques have been tried; from simple to com-
plex, from practical to intricate. Mutschler and colleagues
have proposed the utility of the Shock Index (SI) in the
previous issue of this journal [5].

Individual vital signs such as heart rate and blood
pressure have proven unreliable in predicting transfusion
requirements. This unreliability is likely due to confounding
by factors such as pain, prehospital resuscitation, and medi-
cations [6]. Individual laboratory values such as hemog-
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lobin, platelets, pH, and lactate also appear to have limited
use in identifying the need for transfusion [6]. Recent data
from Mutschler and colleagues suggest that base deficit
may be a rapid and effective marker for injury severity and
extent of hemorrhage in institutions with point-of-care
testing capabilities [7]. The practicality of using laboratory
values is limited by the time required to obtain these
results.

Thromboelastography can be used to examine the
characteristics of clot formation and has been shown to
predict coagulopathy and hemorrhage-related death [8].
This technique is actively being studied in trauma and
may be an effective tool for guiding transfusion [9,10].
Although this technology shows promise, it still requires
time and skill to obtain results.

Several scoring systems have been developed in an
attempt to create a quick and simple tool for predicting
the need for massive transfusion. One of the most robust
is the Assessment of Blood Consumption score, which
utilizes the following criteria: mechanism of injury, blood
pressure, heart rate, and focused assessment by sonog-
raphy in trauma result [11]. Unfortunately this score, as
well as the more complicated scoring systems, demon-
strate a significant degree of variability in their ability to
predict the need for massive transfusion.

In their present work, Mutschler and colleagues have
described the application of the SI to the German
Trauma Society Registry [5]. The SI (defined as heart rate
divided by systolic blood pressure) has previously shown
promise in identifying the severity of hemorrhagic shock
as well as other forms of shock [12,13]. Their current
study examines the ability of the index to predict the need
for transfusion. Four classes of shock were analyzed based
on the SI. Increasing SI was seen to correlate with pro-
gressive increases in the severity of injury, the clinical and
metabolic markers of shock severity, and worsening out-
comes. Total and individual blood product transfusion
also rose with increasing class of SI, especially for class III
and class IV shock. This study demonstrates that, although
individual vital signs do not predict bleeding severity,
the combination of heart rate and systolic blood


http://ccforum.com/content/17/4/R172
mailto:kenji.inaba@med.usc.edu
http://ccforum.com/content/17/5/196

Moffat et al. Critical Care 2013, 17:196
http://ccforum.com/content/17/5/196

pressure into a simple index seems to provide a clini-
cally useful tool for predicting shock in trauma patients,
equivalent to the use of base deficit. The SI provides
several advantages. The index is very simple to calcu-
late, a must in the chaotic trauma bay. The heart rate
and blood pressure are also available immediately upon
patient arrival at the emergency department and even
in the field. Thus, with little effort, the trauma team can
calculate this score and apply it to the injured patient.
There are multiple confounding factors and data ab-
straction inaccuracies inherent to any retrospective,
registry-based study of acute transfusion needs in the
critically ill trauma patient; all of which probably apply
to this study. However, because of the simplicity of this
tool, and these promising results, further prospective
study to validate the applicability of the SI is warranted.

Conclusion

The decision to initiate a massive transfusion protocol in
the trauma patient is a risk-versus-benefit choice often
made under duress. The ability to quickly and accurately
identify patients who will benefit and exclude patients at
risk of harm is critical. The present study demonstrates
a potentially helpful decision aid in the SI. Further pro-
spective study and refinement of this tool is warranted.
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