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Objectives: To correlate the Full outline of unresponsiveness (FOUR) score and Glasgow
coma scale (GCS) in the assessment of children with acute encephalitis syndrome (AES).
Method: This observational study was conducted in the department of pediatrics of a
public sector tertiary care center from January, 2019 to March, 2020. All consecutive
patients of AES admitted during the study period (n=150) were recruited. Subjects were
analyzed using the FOUR score and GCS on admission, and then 12-hourly till discharge/
death. Treatment-related and demographic variables were collected and analyzed.
Correlation between FOUR score and GCS scores was calculated using spearman
correlation coefficient. Results: Positive correlation was observed between the GCS
score and the FOUR score (n=0.82; P<0.001). Conclusion: FOUR score and GCS were
comparable to assess the level of consciousness in patients with AES. The possibility of
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using FOUR score as an alternative to GCS in children with AES needs to be considered.
Emergency department, Febrile encephalopathy, Pediatric intensive care

cute encephalitis syndrome (AES) is defined

as " acute onset of fever, with acute changein

mental condition which includes confusion,

disorientation, coma, and inability to talk or
new onset of seizures (excluding simplefebrileseizures) in
aperson of any age” [1]. Itisagroup of clinical symptoms
and signs, proposed by the World Health Organization
(WHO) for surveillance purposes, to screen patientswith
viral encephalitis, including Japanese encephalitis.

Glasgow comascale (GCS) wasinitially developed to
assess consciousness after head injury [2,3]. Now, itisalso
used for outcome prediction in patients with stroke, as a
neurosurgical prognostic indicator, and for cerebral
dysfunction measurement [2-5]. Limitationsof GCSareits
low efficiency in intubated patients, inability to evaluate
brainstem reflexes, and its poor use in case of language
disorder [6-8].

The full outline of unresponsiveness (FOUR) score
was devel oped to overcometheselimitations[9]; however,
its accuracy and precision have been evaluated only in a
few studies[10]. Thisstudy was performed to correlatethe
GCSand FOUR scorefor assessment of consciousnessin
patientsadmitted withAES.

METHODS
This observationa study was conducted at a pediatric
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intensive care unit (PICU) of an academic, tertiary care
center between January, 2019to March, 2020. All patients
agedfiveto 12 yearsfulfilling theWHO definition of AES,
wererecruited to the study after taking informed consent
fromtheir legal guardians. The study was approved by the
institutional ethicscommittee. Childrenwithaheadinjury,
chronic neurological illness, known cases of epilepsy,
brain tumor, or febrile seizure, and suspected metabolic
disorder wereexcluded.

Demographic data, including age, gender, and clinical
features were collected at admission to the PICU. FOUR
score and GCS were evaluated by the on duty resident in
each patient at the time of admission, and then 12-hourly
throughout the PICU stay. The statistical analysis was
performed using scores of the initial 48 hours. Patients
were categorized into threegroupsviz., themean GCSwas
classified assevere[3-8], moderate[9-12], and mild [13-15]
whilethemean FOUR scorewasdivided into three groups
(0-7),(8-13) and (14-16).

Satistical analysis: The collected data were coded and
analyzed using IBM SPSS Statisticsfor Windows, version
21 (IBM Corp.). Chi-square test was used for analysis of
the statistical difference between proportions. Spearman
correl ation coefficient was used to evaluatethe correlation
between the FOUR scoreand GCS. A P valuelessthan 0.05
wasconsidered statistically significant.
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RESULTS

The study was conducted among 150 children. Baseline
demographic characteristics are depicted in Tablel. The
mean (SD) age of childrenwith AESwas8.82 (2.33) years
and most children belonged to 8to 10 yearsof age (47.3%).
Fever (100%) was the most common presenting clinical
featurefollowed by altered sensorium (75.3%).

Themean (SD) GCSscoreat thetime of admissionwas
8.82(2.33), and most children had ascorebetween 8and 12.
After 12 hours, the GCS score improved in majority of
children, and at theend of 48 hours, GCSwaslessthan8in
only four children. The mean GCS at admission amongst
children, who were discharged and died, was not
statistically different [9.5 (1.88) vs 9.7 (2.33); P=0.74].
However, the GCS at 48 hourswas significantly lower in
children who died thanin children who recovered and were
discharged[14.7 (0.49) vs3.75(0.50), P=0.001].

The mean (SD) FOUR score at admission was 11.03
(2.63) and was in the range of 8 to 14 in the mgjority of
children. At the end of 48 hours, FOUR scores were low
only infour children. At admission, the FOUR score was
also comparable amongst patients who died and those
whoweredischarged[11.12 (2.51) vs10.3(3.10) P=0.16].
Themean (SD) FOUR scorewassignificantly lower at 48
hoursin children who died than in children who recovered
andweredischarged[16.0(0) vs2.5(0.57); P=0.001] (Table
I1). A strong positive correlation was observed between
GCSscoreand FOUR scores(r=0.82; P<0.001) (Fig. 1).

DISCUSSION

Inthisstudy, we observed that the FOUR score correl ated
well with GCSin the monitoring of consciousnessamong
children with AES. Both FOUR scores and GCS were
significantly low at 48 hoursamong the children who died,
ascompared to those who were discharged.

Fever was documented in all the children and altered
sensorium was noted in 75.3% of patients. Khinchi, et al.
[10] observed fever and altered sensorium in all the
childrenwith AES, seizuresin 90%, and vomiting in 30% of
thechildren. Thedifferencein theetiology and severity of
AES could be the possible reason behind these
differencesin both studies.

None of the previous studies have assessed the
predictivevalue of the FOUR scorein AES. Wefound that
both GCS and FOUR scores at admission were poor
predictors of outcome; however, the changein GCS and
FOUR scores at subsequent timeinterval swerethe better
determinants of outcome. In our study, both GCS and
FOUR scoresshowed asimilar performance, and both tools
weregood at predicting the outcomein childrenwith AES.
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FOUR Score AND GLASGOW COMA SCALE

Table | Baseline Characteristics of Children With Acute
Encephalitis Syndrome Enrolled in the Sudy (N=150)

Characterigtics n (%)
Age(y) 8.82(2.33)
Malegender 79(52.7)
Clinical featuresat presentation

Fever 150 (100)
Altered sensorium 113(75.3)
Seizures 54(36.0)
Glasgow ComaScae? 8.82(2.33)
Full Outline of Unresponsiveness Score? 11.03(2.63)
Discharged 126 (84)

Values in no.(%) or @mean (SD).

Table Il Glasgow Coma Scale Scores and Full Outline of
Unresponsiveness (FOUR) Scores and Outcome in
Children with Acute Encephalitis Syndrome (N=150)

Characteristics Discharged  Deathduring

alive hospital stay
Glasgow coma scalescores
Atadmission, n= 150 9.5(1.88) 9.7(2.33)
12 h after admission,2n=149 11.2(2.39) 7.8(2.07)
24 h after admission,2n=135 12.6(2.85) 5.5(2.28)
48hafter admission2n=126  14.7(0.49) 3.7(0.50)
Full outline of unresponsiveness scores
Atadmission, n=150 11.2(2.51) 10.3(3.10)
12 h after admission,2n=149 12.1(3.38) 6.3(3.31)
24 hafter admission2n=135  13.8(3.65) 4.6(2.94)
48hafter admission@n=126  16.0(0) 2.5(0.57)

Values in mean (SD). 2P<0.001.
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Fig. 1 Scatterplot showing correlation of full outline of unres-
ponsiveness scorewith Glasgow comascal es score (r2=0.827).
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with acute encephalitis syndrome.

WHAT THIS STUDY ADDS?

« Full outline of unresponsiveness (FOUR) scores correlated well with Glasgow coma scale scores in children

However, GCS has certain disadvantages, such as the
verbal component cannot be assessed in intubated
patients, and it does not reflect the severity of coma.
FOUR score provides information about brainstem
function and respiratory drive by which severity of coma
can be assessed. It is also useful in intubated patients,
comatose patients, and the pediatric population as the
verbal responseisnot acomponent of the FOUR score.

In our study, a strong positive correlation was
observed between GCSand FOUR scores. Many previous
studies also documented asimilar predictive value of the
GCS and FOUR scores [11-15]. McNett, et al. [13]
concluded that the predictive ability of the FOUR score
was comparable to GCS while assessing the functional
status and cognitive outcome amongst children admitted
with atraumatic injury. Stead, et al. [14] concluded that
inter-rater reliability was excellent for the FOUR scorein
predicting the functional outcome and overall survival
among children. The authors documented that the
performance of the FOUR scorewas comparabl eto that of
GCS; however, the FOUR score provided more neuro-
logical detailsthat helped in thetriaging and the manage-
ment of these patients.

The limitations of the present study include a small
samplesizeand limited generalizability of theseresultsas
we included only AES patients; thus, the results of this
study cannot be extended to all patientsadmitted to PICU.
We also did not calculate the inter-rater reliability of the
residentsfor the FOUR score.

FOUR scale and GCS scores have agood correlation
for the assessment of children with AES. Theseresults, if
confirmed in different settings, suggest that FOUR score
may be used as an alternative to GCS while assessing the
level of consciousness; especialy, in childrenwithAES.
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