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Risk Stratification for the need of mechanical ventilation in adults presenting with encephalitis.

Introduction 
Encephalitis is an inflammation of the brain caused by a viral 
infection, such as herpes simplex virus, or an autoimmune 
response, such as anti-N-Methyl-D-Aspartate (NMDA) receptors. 
Even though it is known these are the most common causes, the 
etiology of encephalitis in adults unknown in a substantial 
proportion of patients.  Mechanical Ventilation is used in many 
patients with encephalitis most commonly due to the necessity of 
protecting the patient’s airways. This study evaluated risk factors 
for mechanical ventilation and created a risk score to identify 
subgroups at higher risk so that they can be monitored in an 
intensive care unit. 

Results
A total of 271 patients were included based on guidelines from the 
ICD-9. These 271 patients were then further divided into two 
groups: 91 patients (33.58 %) that required mechanical ventilation 
(MV) and 180 patients (66.42 %) that did not require MV. 
Of the variables, only presence of seizures, serum WBC > 
11,000/mm3, SOFA score >3 , and abnormal EEG were found to 
be significant variables seen at admission. After bootstrapping this 
data, seizures failed to be significant. The Hosmer and Lemeshow 
Test showed a significance of 0.046. The risk score was divided 
into a low risk (none of the 3 variables = serum WBC > 
11,000/mm3, SOFA score > 3, or an abnormal EEG), intermediate 
risk (1 of the 3 variables) or high risk (2 or 3 of the variables). 
There were 3.13% of patients in the low risk, 17.92% of patients in 
the intermediate risk and 52.21% of patents in the high-risk group. 
(Table 5) The ROC curve showed an area under the curve (AUC) 
to be 0.728. (Graph 1) 

Statistical Analysis
The data was entered into the IBM (International Business 
Machines Corporation) SPSS software. Descriptive analysis 
based on meaningful features of the patient such as basic 
demographics, patient’s presentation, and clinical management 
(Tables 1-4) was performed. Individual bivariant analysis of the 
variables seen in Tables 1-4 were compared using a chi-square 
test, ANOVA test, and a risk assessment. The variables that had 
statistical significance (P < 0.05) were then analyzed using a 
binary logistic regression. A risk score was developed that 
classified patients as low, intermediate, or high risks of being 
placed on mechanical ventilation with a confidence interval of 
95%. Goodness-of-fit of the predictive model was determined 
using Hosmer - Lemeshow Test. The model was validated using 
bootstrapping. The diagnostic accuracy for the risk score was 
determined by calculating the area under the receiver operating 
characteristic (ROC) curve. 

Conclusions
This study found that patients presenting with serum  white blood 
cell counts > 11,000/mm3, SOFA scores > 3, and abnormal EEG are 
at a significant increase in the need for mechanical ventilation.
A risk score was derived that stratified patients into 3 subgroups:
Low risk (3.13%): none of these three findings, 
Intermediate risk (17.9%): patients with 1 of these risk factors; and 
High risk (52.2%): patients with 2 or 3 risk factors.  
This risk score could be helpful in identifying which patients need 
more intense monitoring and be considered for ICU admission.

Methods
Adults > 18 years of age, who presented to one of two hospital 
systems in Houston, Texas between February 2005 and 
December 2015 with the presence of an encephalitis related 
discharge diagnosis identified with the International Classification 
of Disease (ICD-9) discharge diagnosis codes were included in 
this study. There were a total of 1241 patients admitted that fit 
those criteria to the two hospital systems composed of 16 different 
facilities and included Memorial Hermann Health System (14 
hospitals) and Harris Health System (2 hospitals). 
Our study population was comprised of a total 271 patients.  The 
patient’s paper or electrical medical records were analyzed to 
determine the presentations and outcomes for each patient. 


