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Introduction

Multiple grading systems have been
proposed to predict outcomes for
patients presenting with aneurysmal
subarachnoid hemorrhage (aSAH),
however, they may be difficult to use.
The aim of our study is to provide a
readily-usable, three-point prediction
score, to gauge aSAH patient
outcomes in the emergency setting.

Methods

A retrospective cohort comparison
study design was implemented, which
included all patients with aSAH
presenting to a single US academic
institution between 2007-2016.
Patients with favorable outcome,
defined as modified Rankin Scale
scores 0-1 on discharge, were
compared against those with
unfavorable outcome (scores 2-6).
Variables that were significant in
univariate analysis were then utilized
to run a multivariate logistic
regression and build a predictive
model. The ROC curve was used to
evaluate the discriminative
performance of the model and
compare performance to established
grading systems.

Table 1. The proposed 3-variable aSAH
Scoring System

Variable Points

GCS 3-8 2
Age > 60 years 1
SAH thickness > 7 mm 1
Total 0-4

Results

279 patients were included in the
analysis; 152 patients (54.5%) had
favorable and 127 (45.5%) had
unfavorable outcomes. Based on
multivariate analysis, the following
parameters were selected: 2 points for
Glasgow Coma Scale of 3-8, 1 point
for age >60 years and 1 point for SAH
thickness >7 mm, with a total score
ranging from 0-4. Our model
demonstrated an area under the curve
of 82.2% for detecting unfavorable
outcome, which was similar to Hunt
and Hess (80.3%, p=0.467) and
modified MGH (78.8%, p=0.089) and
significantly better than WFNS
(77.6%, p=0.034), and MGH
(75.61%, p=0.009). A score of 2-4
had an OR 12.92 (95% CI 7.21-23.14;
p<0.001), sensitivity 83.33% and
specificity 76.47% for predicting
discharge mRS 2-6.

Table 2. Logistic regression predicting
bad outcome
Variables OR (C195%) p-Value
2.33
Age >60 years (117 to 4.64) 0.016
4.18

GCS 3-8 (174 0 10.06) 0.001

Hunt & Hess 4-5 270 0.041
(1.04 to 7.01) ’

Modified Fisher 0.76 0.24
(0.47 to 1.20) )

Intraparenchymal 1.66 023

Hemorrhage (0.72 to 3.83) )

Hydrocephalus 1.61 016

on initial CT (0.83 to 3.15) )

Antiplatelet 255

medications on ) 0.043

admission (1.03 t0 6.31)

SAH 2.51 0.01

thickness>7mm (1.25 t0 5.04) :

Figure 1a. ROC curve comparison
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E. 3-point SAH score vs MGH scale
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Conclusions

We propose a three-variable grading
system to predict discharge mortality
and functional outcome in patients
arriving at the emergency department
with aSAH. Our scale is easy to apply,
particularly for junior staff and can
help guide acute therapeutic planning
and manage outcome expectations.

Figure 1b. ROC curve comparison

B. 3-point SAH score vs WFNS
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F. 3-point SAH score vs modified MGH scale
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