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In the January 2016 issue of Critical Care Medicine, Vasilevskis 
et al. (1) reported the validation study of a modified 
Sequential Organ Failure Assessment (SOFA) score using the 
Richmond Agitation-Sedation Scale (RASS) (2) instead of the 
Glasgow Coma Scale (GCS) for the neurological component. 
As explained by the authors, the SOFA score, first shown 
to describe multiple organ failure in patients with sepsis, is 
now widely used for risk stratification in a wide panel of ICU 
patients. Unfortunately, the GCS component is subject to 
implementation difficulties for some patients, such as those 
who are intubated, and is not highly reliable when assessing 
neurologic disorders such as delirium and agitation.

Vasilevskis and colleagues (1) assessed the validity of 
the RASS-based SOFA scoring system (Table 1) within the 
BRAIN-ICU study population, a prospective cohort study 
of critically ill patients admitted to medical or surgical ICUs 
with respiratory failure and/or shock (3). This cohort was 
restricted to a single center, Vanderbilt University Medical 
Center, for the present study. Patients who could not be 
assessed for delirium by study staff during the entirety of the 
hospital stay were excluded. Based on 513 patients analyzed, 
the GCS and RASS were strongly correlated (Spearman 
rho =0.806; 95% CI, 0.785–0.825) across all daily values. 
As expected, the neurologic component scores (SOFA-
NeuroGCS and SOFA-NeuroRASS) were also correlated. 
The total SOFARASS scores were strongly correlated with the 
original (SOFAGCS) scores (Spearman rho =0.963; 95% CI, 
0.956–0.968 for daily values) and at least moderately with 
other established illness severity scales.

Both the mean SOFAGCS and the mean SOFARASS scores 
showed good discrimination for ICU mortality (AUC =0.799  
and 0.814) and hospital mortality (AUC =0.771 and 0.782). 
They also showed a similar discrimination of these two 
outcomes when taking into account their maximum values. 
As noted by the authors, although the value for predicting 
mortality is statistically higher with the SOFARASS score, this 
difference probably remains clinically irrelevant.

This study highlights the difficulties in carrying out the 
GCS in ICU patients, often intubated (4), more or less 
sedated, and subject to indirect brain lesion as expressed by 
a varied symptomatology. Good examples of this difficulty 
are delirium, correlated with mortality (5), and hepatic 
encephalopathy (6). The search for efficient scores runs 
into the absence of a true gold standard that can be used 
to compare these scales. To our knowledge, there are 
no biological parameters or medical devices validated to 
compare these scales. The bispectral index (BIS) (7-11) has 
been shown to be able to predict the neurologic outcome 
in different settings in ICU patients. It could be used as a 
simple, reproducible and “physiologically based” method 
to assess the validity of these scales. This lack of a reference 
combines with a common methodological problem: the 
use of statistical correlations for comparing scales. Since 
these scores evaluate the same phenomena and are for the 
most part constructed in a similar manner, it makes sense 
that they evolve proportionally and are correlated. Their 
comparison should systematically integrate a comparative 
evaluation of their performance on clinical outcomes.
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The RASS score is a rating scale for the quality of sedation 
and analgesia (2), similar to the RAMSAY score (12),  
but in two dimensions. These scores are dependent on 
the patient’s motor response capacity and are therefore 
corrupted by muscle relaxant drugs such as a curare. The BIS 
was developed to overcome this constraint. It has also been 
shown that the RASS and BIS were highly correlated (13).  
By analogy, they are used as a neurological severity score.

This new score, based on the RASS, is therefore a priori 
easier to administer in intubated (2) but non-curarized 
patients than the original and takes into account the 
agitation component.

The Vasilevskis et al. (1) paper provided a number of 
important contributions: first, there does not seem to be any 
loss of reliability in the short- and medium-term prediction 
of mortality for the patients in whom both scores are 
achievable. This result is reassuring in terms of its safety of 
use in routine practice and in future clinical studies. Second, 
the SOFARASS does not seem to score better than the classic 
SOFA for predictive capacity in these patients. It is likely 
that this score can be administered to a greater variety 
of patients, which was not assessed by the study. Most 
importantly, it can avoid the situation in which the SOFA 
score is underestimated because its neurological component 
is ignored.

The study has several limitations concerning the choice 
of the test population, which may limit the results in terms 
of the comparative performance of the two scores. It was 

restricted to patients with sepsis or respiratory distress, and 
sedation was not prospectively modified to allow assessment 
of the neurological component. While this choice is 
understandable for a first assessment, two points should be 
mentioned. First, the patients included were probably not 
those whose assessment of the neurological component 
is the most important for mortality (14). For example, 
patients with cardiac arrest causing anoxic brain injury were 
excluded, and in the BRAIN-ICU study (3), patients with 
neurologic disease or seizure as the initial diagnosis account 
for approximately 1% of the initial cohort. Second, the 
absence of sedative cessation for the evaluation of the motor 
component may cause an underestimation of neurological 
involvement evaluated by the RASS score. We can assume 
that an “agitated”, “very agitated” or “combative” patient as 
defined by the score has been administered greater sedation, 
which underestimates the difference with the GCS.

Notwithstanding the above limitations, Vasilevskis et al.  
have to be commended for their study. Their SOFARASS 
score looks promising for future studies in the assessment 
of symptom severity in critically ill patients, especially 
those with potential neurological damage (1). Further 
investigations should aim to assess whether the score can be 
used in a greater number of patients than the original score, 
and its predictive performance in a population of patients 
at high risk of neurological impairment, with a prospective 
design limiting the effect of sedation on that assessment.
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