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Background: Pediatric patients admitted to the pediatric intensive care unit (PICU) often present with diverse clinical conditions that
influence their prognosis. Identifying key prognostic factors is crucial for optimizing treatment strategies and improving patient
outcomes.

Methods: A retrospective analysis was conducted on the clinical data of 203 pediatric patients with status epilepticus (SE) admitted to
the PICU from January 2020 and December 2024. Based on result of the GOS score at 3 months after discharge, patients were
categorized into the good prognosis group and the poor prognosis group. Perform statistical analysis on the data of two groups to
identify risk factors associated with poor prognosis. The predictive value of the STEPSS and END-IT scoring systems was evaluated
using ROC curve analysis.

Results: Among the 203 pediatric patients, the proportion of patients in the good prognosis group (68.5%) was significantly higher
than that in the poor prognosis group (31.5%). The median hospital stay was longer in the poor prognosis group [11.0 (7.0, 16.0) days]
compared to the good prognosis group [9.0 (7.0, 13.0) days]. The presence of comorbidities (79.7% vs 63.3%), abnormal EEG findings
(98.0% vs 89.0%), and polypharmacy with ASMs (82.8% vs 31.7%) were significantly associated with poor prognosis. Logistic
regression analysis indicated that the use of multiple ASMs was an independent risk factor for poor prognosis, with patients receiving
two or more ASMs being 4.48 times more likely to have an unfavorable outcome (95% CI: 2.223-9.029). The predictive value of the
STEPSS and END-IT scoring systems was limited, with AUC values of 0.475 (P = 0.570) and 0.535 (P = 0.419), respectively.
Conclusion: Comorbidities, abnormal EEG findings, and increased ASM use are significant risk factors for poor prognosis in PICU
patients with SE. ASM usage plays a crucial role in patient outcomes. Further research is needed to refine prognostic models and
enhance clinical decision-making.
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Epilepsy is a common neurological disorder in clinical practice, characterized by sudden, transient abnormalities in brain
function, such as loss of consciousness, abnormal muscle tone, sensory disturbances, and mental disorders. More than
50 million people worldwide suffer from epilepsy, with the prevalence in developed countries and developing countries
being 5%o and 7.2%o, respectively. In China, the prevalence of epilepsy ranges from 4%o to 7%o, with a significantly
higher incidence in males than females. Notably, more than 50% of cases first onset during childhood or adolescence.’

The pharmacological treatment of epilepsy follows the principle of monotherapy as the first-line approach, with the
use of a single ASM at an adequate dosage and duration. With the proper and scientific use of ASMs (anti-seizure
medication), most patients experience good symptom control, with an effective control rate of 70% to 80%. However,
approximately 20% to 30% of patients, particularly children, experience drug-resistant epilepsy (DRE).> DRE presents
significant challenges due to its complex etiology, difficulties in pharmacological management, and poor prognosis,

making it a major issue in pediatric neurological diseases.”
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DRE often manifests as SE or refractory status epilepticus (RSE). SE is a time-sensitive neurological emergency,
where prolonged seizure duration, whether in animal models or patients, is associated with increased treatment
difficulty and poorer prognosis.®’ Among SE patients, approximately 23-42% may progress to RSE or super-

8710 conditions that are associated with a high mortality rate of up to 40%.'" In

refractory status epilepticus (SRSE),
RSE patients, delayed initiation of anesthetic therapy significantly affects treatment outcomes.'? Therefore, early
prognostic assessment in pediatric SE patients is crucial, allowing for the development of individualized treatment
plans based on clinical presentation and electroencephalographic (EEG) findings. For patients with a high risk of drug
resistance and a predisposition to developing DRE, early initiation of combination ASM therapy is recommended upon
diagnosis."?

Moreover, several scoring systems are currently available for short-term prognostic evaluation in pediatric SE,
including the Status Epilepticus in Pediatric Patients Severity Score (STEPSS), the tracheal intubation (END-IT)
score, and the Glasgow Outcome Scale (GOS). The STESS assesses patient prognosis based on four factors: conscious-
ness level, seizure type, history of previous seizures, and age. Subsequent studies have shown that STEPSS has
a predictive value for poor outcomes.'* The END-IT score incorporates treatment factors and is currently used to predict
post-discharge functional recovery in SE patients. Some studies suggest that the reliability of END-IT in predicting short-
term poor outcomes in SE patients is limited. The Glasgow Outcome Scale (GOS) is commonly used for discharge
assessment.

This study retrospectively analyzes the clinical data of pediatric patients diagnosed with SE, RSE, and SRSE who
were admitted to the PICU of Children’s Hospital of Nanjing Medical University from January 2020 to December 2024.
The study aims to analyze the risk factors affecting the prognosis of children with SE and compare the predictive value of
the STEPSS and the END-IT score for adverse outcomes in pediatric SE patients, providing evidence for the develop-
ment of optimized pharmacological treatment strategies for pediatric SE.

Materials and Methods

General Information

This study retrospectively analyzed the clinical data of pediatric patients diagnosed with SE, RSE, and SRSE who were
admitted to the PICU of Children’s Hospital of Nanjing Medical University from January 2020 to December 2024. The
study was approved by the Ethics Committee of Children’s Hospital of Nanjing Medical University, and informed
consent from patients was waived.

SE is defined as either (1) a seizure lasting >5 minutes or (2) two or more seizures occurring without a return to
baseline consciousness between episodes. In absence seizures, a duration of >10—15 minutes is required for SE diagnosis.
Additionally, focal seizures with impaired awareness lasting >10 minutes can also be classified as SE.'>'®

RSE is defined as persistent seizures despite the administration of two to three appropriately dosed ASMs, typically
including a benzodiazepine followed by one or two additional ASMs, with electroencephalography (EEG) confirming
ongoing epileptiform discharges.'”'®

SRSE refers to seizures that continue despite treatment with two or more antiseizure medications beyond the RSE
stage or recur upon medication withdrawal despite initial seizure control. SRSE often requires specialized treatment

strategies.'”"”

Inclusion and Exclusion Criteria
Inclusion Criteria

Patients diagnosed with SE, RSE, or SRSE according to the diagnostic criteria outlined in the 2022 Chinese Expert
Consensus on the Diagnosis and Treatment of Pediatric Status Epilepticus.

Exclusion Criteria
(1) Patients older than 14 years;
(2) Patients with comorbid psychiatric disorders.

1690  hees Neuropsychiatric Disease and Treatment 2025:21



Chen et al

Methods

Data Collection

Clinical data were collected, including age, sex, etiologies, clinical presentation (level of consciousness, awareness,

responsiveness, seizure activity, and muscle tone), diagnosis, length of hospital stay, administered medications, and

findings from auxiliary examinations such as brain MRI and EEG monitoring, and cerebrospinal fluid (CSF) analysis.
Etiologies were classified according to the 2022 Chinese Expert Consensus on the Diagnosis and Treatment of

Pediatric Status Epilepticus.

Clinical Scoring
All patients were assessed using the STEPSS and END-IT score. A 3-month follow-up was conducted after discharge,
and patient outcomes were evaluated using the GOS score.

STEPSS Score

The STEPSS score is derived from the Status Epilepticus Severity Score (STESS) and serves as a simple bedside
assessment tool for guiding treatment and prognosis. The score is based on four clinical parameters: age, history of prior
seizures, seizure type, and level of consciousness. The total score ranges from 0 to 6, with lower scores indicating a lower
risk of poor prognosis, whereas higher scores suggest an increased risk of adverse outcomes. In adult patients, a STESS
score >3 has been shown to be a reliable predictor of unfavorable outcomes.*” However, the original STESS age criterion
(0 points for <65 years; 2 points for >65 years) is not applicable to pediatric patients. Therefore, in STEPSS, the age
criterion was modified to 2 points for <2 years and 0 points for >2 years, while the other scoring criteria remain
unchanged. A STEPSS cutoff score of 3 has been identified for predicting poor prognosis, with a sensitivity of 93% and
specificity of 81%.%" The scoring system is detailed in Table 1.

END-IT Score

The encephalitis, non-convulsive status epilepticus, diazepam resistance, imaging abnormalities, and END-IT score
incorporates five key factors: presence of encephalitis, non-convulsive status epilepticus (NCSE), diazepam resistance,
neuroimaging abnormalities, and the need for tracheal intubation. It is currently the only scoring system designed to
predict functional recovery after hospital discharge in SE patients. Initially developed for long-term prognostic assess-
ment in SE patients aged >12 years, the END-IT score ranges from 0 to 6, with a cutoff score of 3 for predicting poor
outcomes.”> Some studies have extended its use to assess the short-term prognosis in pediatric SE patients, demonstrating
good predictive value. For pediatric SE, a cutoff score of 2 has been identified for predicting poor prognosis, with
a sensitivity of 73% and specificity of 94%.%* The scoring system is detailed in Table 2.

GOS Score

The GOS score is used to assess patient prognosis at 3 months post-onset or at the time of death. The scale consists of
five levels: (1) Grade 5 (Good Recovery): The patient has mild or no sequelae, can resume normal social activities, and

Table | STEPSS Score for Pediatric SE

Parameter Scoring Criteria Score
Level of consciousness | Alert, drowsy, or confused 0
Stuporous or comatose |
Seizure type Focal seizures or myoclonic seizures 0
Generalized seizures |
Non-convulsive SE or SE with coma 2
History of seizures Present 0
Absent or unknown |
Age 22 years 0
<2 years 2
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Table 2 END-IT Score for Prognosis in Pediatric SE

Parameter Scoring Criteria | Score
Encephalitis Absent 0
Present |
NCSE Absent 0
Present |
Diazepam resistance Absent 0
Present |
Neuroimaging abnormalities | Absent 0
Present |
Tracheal intubation No 0
Yes 2

return to school; (2) Grade 4 (Moderate Disability): The patient has moderate sequelae but can live independently and
work under supervision; (3) Grade 3 (Severe Disability): The patient has severe sequelae and is unable to live
independently; (4) Grade 2 (Vegetative State): The patient exhibits minimal responses and lacks meaningful interaction
with the environment; (5) Grade 1 (Death): The patient has died. A GOS score of 1 to 4 is classified as a poor prognosis,

whereas a score of 5 indicates a favorable prognosis.

Statistical methods

Statistical analyses were performed using SPSS 26.0 software. Continuous variables following a normal distribution were
expressed as mean + standard deviation ((x £ s), while categorical variables were presented as frequency and percentage
[n (%)]. The #-test was used for comparisons between groups, and categorical data were analyzed using the y*-test. For
non-normally distributed data, the median and interquartile range [M (Q1, Q3)] were reported, and comparisons were
conducted using non-parametric tests (rank-sum test). Binary logistic regression analysis was applied to identify risk
factors for poor prognosis in children with SE. The predictive value of the prognostic scoring systems for short-term
outcomes was assessed using the receiver operating characteristic (ROC) curve. A P-value < 0.05 was considered
statistically significant.

Result

Characteristics
General characteristics
From January 2020 to December 2024, a total of 203 pediatric patients meeting the inclusion and exclusion criteria were
admitted to the PICU of our hospital. The annual distribution was as follows: 44 cases in 2020, 50 cases in 2021, 25 cases
in 2022, 44 cases in 2023, and 40 cases in 2024. Except for the lower number of cases in 2022, the number of admissions
remained relatively stable across the other years.

During the follow-up period, only one patient among the 203 patients gave up treatment due to epidemic encephalitis
B and died after discharge. Based on the result of the GOS score at 3 months after discharge, the 203 patients were
classified into a good prognosis group (139 cases, 68.5%) and a poor prognosis group (64 cases, 31.5%). The proportion
of patients in the good prognosis group was significantly higher than in the poor prognosis group, with a statistically
significant difference observed across all years. The detailed results are presented in Table 3.

Gender Distribution

Among the 203 pediatric patients, 110 (54.2%) were male, including 75 cases (54.0%) in the good prognosis group and
35 cases (54.7%) in the poor prognosis group. The remaining 93 patients (45.8%) were female, with 64 cases (46.0%) in
the good prognosis group and 29 cases (45.3%) in the poor prognosis group. There was no statistically significant

difference in gender distribution between the two groups.
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Table 3 General Characteristics of 203 Pediatric Patients, n (%)

Characteristic | Total (n=203) | Good Prognosis | Poor Prognosis P
Group (n=139) Group (n=64)

Gender
Male 110(54.2) 75(54.0) 35(54.7) 0.923
Female 93(45.8) 64(46.0) 29(45.3) -
P 0.092 0.187 0.289 -

Age
<l| year 26(12.8) 17(12.2) 9(14.1) 0.717
|1-3 years 65(32.0) 45(32.4) 20(31.3) 0.873
4-7 years 70(34.5) 50(36.0) 20(31.3) 0.511
8-14 years 42(20.7) 27(19.4) 15(23.4) 0.512
P <0.001* 0.001* 0.077 -

Note: *Significant at P < 0.05.

Except for the poor prognosis group in 2021 and 2024, where the proportion of female patients exceeded male
patients, the male-to-female ratio remained higher in both groups across other years. Notably, the gender distribution in
the poor prognosis group of 2023 showed a statistically significant difference.

Age Distribution

The median age of the 203 pediatric patients was [54.0 (22.0, 86.5)] months. In the good prognosis group, the median age
was [54.0 (24.5, 85.5)] months, while in the poor prognosis group, it was [56.0 (19.8, 86.3)] months. There was no
statistically significant difference in age distribution between the two groups.

The age distribution of the 203 patients showed that the largest proportion belonged to the 4-7 years age group,
accounting for 34.5% of the total cases. This was followed closely by the 1-3 years group, which comprised 32.0% of the
patients. The 8—14 years age group represented 20.7% of the cases, while the smallest proportion was observed in
patients under 1 year of age, making up 12.8% of the total.

The age distribution in both the good prognosis and poor prognosis groups was consistent with the overall
distribution, and no statistically significant differences were observed across age groups.

Clinical Data

Etiology Distribution

The 203 pediatric patients were categorized into primary epilepsy and epilepsy combined with other diseases based on
etiology. The proportion of patients with epilepsy combined with other diseases (139 cases, 68.5%) was significantly
higher than that of patients with primary epilepsy (64 cases, 31.5%), with a statistically significant difference (P < 0.05).
The etiology distribution in both the good prognosis and poor prognosis groups was consistent with the overall
distribution. However, the proportion of patients with primary epilepsy was significantly higher in the good prognosis
group, while the proportion of patients with combined diseases was significantly higher in the poor prognosis group, and
this difference was statistically significant (P < 0.05).

Seizure Type

The 203 pediatric patients were classified into generalized seizures and focal seizures based on the type of seizure. The
proportion of patients with generalized seizures (126 cases, 62.1%) was significantly higher than those with focal
seizures (77 cases, 37.9%), with a statistically significant difference (P < 0.05). The distribution of seizure types in both
the good prognosis and poor prognosis groups was consistent with the overall distribution, and there was no statistically
significant difference in seizure type distribution between the two groups.

History of Previous Seizures
The 203 pediatric patients were categorized based on whether they had a history of seizures. The proportion of patients
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with a history of seizures (140 cases, 69.0%) was significantly higher than those without a history of seizures (63 cases,
31.0%), with a statistically significant difference (P < 0.05). The history of seizures in both the good prognosis and poor
prognosis groups was consistent with the overall distribution, and there was no statistically significant difference between
the two groups regarding the history of seizures.

Presence of Encephalitis

Among the 203 pediatric patients, the proportion of those without encephalitis (178 cases, 87.7%) was significantly
higher than those with encephalitis (25 cases, 12.3%), with a statistically significant difference (P < 0.05). The presence
of encephalitis in both the good prognosis and poor prognosis groups was consistent with the overall situation, and there
was no statistically significant difference between the two groups in terms of the presence of encephalitis.

Use of Mechanical Ventilation

Among the 203 pediatric patients, only 10 cases (4.9%) required mechanical ventilation during treatment. This included 5
cases (50.0%) in the good prognosis group and 5 cases (50.0%) in the poor prognosis group. The proportion of patients
requiring mechanical ventilation was higher in the poor prognosis group (7.8%) compared to the good prognosis group
(3.6%), but the difference was not statistically significant.

The distribution of mechanical ventilation use in the good and poor prognosis groups was consistent with the overall
trend, and there was no statistically significant difference between the two groups regarding the need for mechanical
ventilation.

The results of etiology, seizure type, history of previous seizures, the presence of encephalitis and the use of
mechanical ventilation are presented in Table 4.

Length of Hospital Stay

The median length of hospital stay for the 203 pediatric patients was [10.0 (7.0, 14.0)] days. In the good prognosis group,
the median hospital stay was [9.0 (7.0, 13.0)] days, while in the poor prognosis group, it was [11.0 (7.0, 16.0)] days.

Table 4 Clinical Data of 203 Pediatric Patients, n (%)

Characteristic Total (n=203) Good Prognosis Poor Prognosis P
Group (n=139) Group (n=64)
Etiology
Primary epilepsy 64(31.5) 51(36.7) 13(20.3) 0.020*
Epilepsy with other diseases 139(68.5) 88(63.3) 51(79.7) -
P <0.001* <0.001* <0.001* -
Seizure type
Generalized seizures 126(62.1) 86(61.9) 40(62.5) 0.932
Focal seizures 77(37.9) 53(38.1) 24(37.5) -
P <0.001* <0.001* 0.005* -
History of previous seizures
Yes 140(69.0) 91(65.5) 49(76.6) 0.112
No 63(31.0) 48(34.5) 15(23.4) -
P <0.001* <0.001* <0.001* -
Presence of encephalitis
Yes 25(12.3) 19(13.7) 6(9.4) 0.387
No 178(87.7) 120(86.3) 58(90.6) -
P <0.001* <0.001* <0.001* -
Required mechanical ventilation
Yes 10(4.9) 5(3.6) 5(7.8) 0.197
No 193(95.1) 134(96.4) 59(92.2) -
P <0.001* <0.001* <0.001* -

Note: *Significant at P < 0.05.
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Table 5 Imaging and Laboratory Examination Results of 203 Pediatric Patients, n (%)

Characteristic Total (n=203) | Good Prognosis | Poor Prognosis P
Group (n=139) Group (n=64)
Brain MRI examination
Underwent MRI 180(88.7) 128(92.1) 52(81.3) 0.024*
Normal results 118(65.6) 84(65.6) 34(65.4) 0.975
Abnormal results 62(34.4) 44(34.4) 18(34.6) -
P <0.001* <0.001* <0.001* -
EEG examination
Underwent EEG 178(87.7) 127(91.4) 51(79.7) 0.019*
Normal results 15(8.4) 14(11.0) 1(2.0) 0.049*
Abnormal results 163(91.6) 113(89.0) 50(98.0) -
P <0.001* <0.001* <0.001* -
CSF examination
Underwent EEG 112(55.2) 82(59.0) 30(46.9) 0.107
Normal results 83(74.1) 57(69.5) 26(86.7) 0.066
Abnormal results 29(25.9) 25(30.5) 4(13.3) -
P <0.001* <0.001* <0.001* -

Note: *Significant at P < 0.05.

Although the average hospital stay was longer in the poor prognosis group compared to the good prognosis group, the
difference was not statistically significant.

Imaging and Laboratory Examinations

The diagnosis of epilepsy relies not only on the clinical manifestations of patients, but also on. auxiliary examinations
such as brain MRI and EEG and laboratory examinations. EEG is known as the gold standard for epilepsy diagnosis, to
determine the type of epileptic seizures and epilepsy syndrome. The results are presented in Table 5.

Brain MRI Examination

Among the 203 pediatric patients, 180 (88.7%) underwent brain MRI, including 128 cases (71.1%) in the good prognosis
group and 52 cases (28.9%) in the poor prognosis group. The proportion of patients who underwent MRI was
significantly higher in the good prognosis group (92.1%) than in the poor prognosis group (81.3%), with a statistically
significant difference.

Regarding MRI results, the proportion of patients with normal findings (65.6%) was significantly higher than those
with abnormal findings (34.4%). The distribution of MRI results in the good prognosis and poor prognosis groups was
consistent with the overall trend, and there was no statistically significant difference between the two groups in terms of
normal versus abnormal findings.

EEG Examination

Among the 203 pediatric patients, 178 (87.7%) underwent EEG, including 127 cases (71.3%) in the good prognosis
group and 51 cases (28.7%) in the poor prognosis group. The proportion of patients who underwent EEG was
significantly higher in the good prognosis group (91.4%) than in the poor prognosis group (79.7%), with a statistically
significant difference.

The proportion of patients with abnormal EEG findings (91.6%) was significantly higher than those with normal EEG
findings (8.4%). Among them, the EEG of patients with epilepsy mostly showed focal spikes, sharp waves or slow
waves, and the abnormal EEG wave was more obvious in patients with abnormal intracranial structure. However, the
EEG of epilepsy status caused by intracranial infection and septic encephalopathy are common with focal or diffuse slow
wave, and EEG degree of abnormality was positively correlated with the seriousness of disease and abnormalities of
craniocerebral magnetic resonance. The distribution of EEG results in the good prognosis and poor prognosis groups was
consistent with the overall trend. However, the proportion of patients with abnormal EEG findings was significantly
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higher in the poor prognosis group (98.0%) compared to the good prognosis group (89.0%), and this difference was
statistically significant (P < 0.05), which is consistent with the conclusion that EEG is the gold standard for the diagnosis
of epilepsy.

CSF Examination

Among the 203 pediatric patients, 112 (55.2%) underwent CSF examination, including 82 cases (73.2%) in the good
prognosis group and 30 cases (26.8%) in the poor prognosis group. The proportion of patients who underwent CSF
examination was higher in the good prognosis group (59.0%) than in the poor prognosis group (46.9%), but the
difference was not statistically significant.

Regarding CSF results, the proportion of patients with normal findings (74.1%) was significantly higher than those
with abnormal findings (25.9%). The distribution of CSF examination results in the good prognosis and poor prognosis
groups was consistent with the overall trend, and there was no statistically significant difference between the two groups
in terms of normal versus abnormal findings.

Types of Antiepileptic Drugs

For children with SE, first-line drugs such as diazepam or midazolam are preferred for intravenous infusion. When first-
line drug treatment fails, second-line drugs such as sodium valproate or levetiracetam can be chosen for subsequent
intravenous infusion. For the treatment of RSE, midazolam or propofol anesthesia is the preferred choice, and regardless
of whether it is difficult to treat or not, second-line and third line drugs need to be prepared. The 203 pediatric patients
were categorized based on the number of ASMs used during treatment into three groups: those receiving a single drug,
those receiving two drugs, and those receiving three or more drugs. Among them, the majority of patients were treated
with a single drug (106 cases, 52.2%), followed by those receiving three or more drugs (57 cases, 28.1%) and those
receiving two drugs (40 cases, 19.7%), with a statistically significant difference (P < 0.05).

In the good prognosis group, the highest proportion of patients received a single drug (95 cases, 68.3%), followed by
those receiving two drugs (24 cases, 17.3%) and those receiving three or more drugs (20 cases, 14.4%), with a statistically
significant difference (P < 0.05). In contrast, in the poor prognosis group, the highest proportion of patients received three or
more drugs (37 cases, 57.8%), followed by those receiving two drugs (16 cases, 25.0%) and those receiving a single drug (11
cases, 17.2%), with a statistically significant difference (P < 0.05). The proportion of patients receiving two or three or more
drugs was significantly higher in the poor prognosis group compared to the good prognosis group, while the proportion of
patients receiving a single drug was significantly higher in the good prognosis group than in the poor prognosis group. These
differences were statistically significant (P < 0.05). The results are presented in Table 6.

Prognostic Scores

The prognostic assessment included the STEPSS score and the END-IT score. The median STEPSS score for the 203
pediatric patients was [1.0 (1.0, 2.0)]. The median score was [1.0 (1.0, 2.0)] in the good prognosis group and [1.0 (1.0,
2.3)] in the poor prognosis group. There was no statistically significant difference in STESS scores between the two
groups. The median END-IT score for the 203 pediatric patients was [1.0 (1.0, 2.0)]. The median score was [1.0 (1.0,
3.0)] in the good prognosis group and [1.0 (1.0, 2.0)] in the poor prognosis group. No statistically significant difference
was observed in END-IT scores between the two groups.

Table 6 Types of Antiepileptic Drugs Used in 203 Pediatric Patients, n (%)

Number of Drugs Used | Total (n=203) | Good Prognosis | Poor Prognosis P
Group (n=139) Group (n=64)

Single drug 106(52.2) 95(68.3) 11(17.2) <0.001*

Two drugs 40(19.7) 24(17.3) 16(25.0) -

Three or more drugs 57(28.1) 20(14.4) 37(57.8) -

P <0.001* <0.001* <0.001* -

Note: *Significant at P < 0.05.

1696  hees Neuropsychiatric Disease and Treatment 2025:21



Chen et al

Table 7 Analysis of Risk Factors for Poor Prognosis in Pediatric Patients

Characteristic B SE Wald X? P OR (95% CI)

Etiology 0.038 | 0.366 0.011 0917 1.039(0.507, 2.130)
EEG examination —0.582 | 0.809 0.517 0.472 | 0.559(0.114, 2.730)
Types of antiepileptic drugs used | 1.500 | 0.358 17.585 <0.001* | 4.480(2.223, 9.029)

Note: *Significant at P < 0.05.
Abbreviations: B, Regression coefficient; SE, Standard error; Wald X2, Chi-square value; Cl, Confidence intervals;
OR, Odds ratio.

Analysis of Prognostic Factors

Univariate Analysis

A univariate analysis was conducted on general characteristics, clinical data, medication usage, and prognostic scores
between the two groups. The results showed that compared with the good prognosis group, the poor prognosis group had
a significantly higher proportion of patients with comorbid diseases (P = 0.020) and abnormal EEG findings (P = 0.049).
Additionally, the proportion of patients receiving two or more ASMs was significantly higher in the poor prognosis group
(P < 0.001). Although the length of hospital stay was longer in the poor prognosis group, the difference was not
statistically significant (P = 0.087).

Logistic Multivariate Analysis

A binary logistic regression analysis was performed, using prognostic outcomes as the dependent variable and the
significant clinical indicators from the univariate analysis (presence of comorbid diseases, EEG findings, and medication
usage) as independent variables. The forward stepwise LR method was applied to identify statistically significant
predictors. The results indicated that the number of antiepileptic drugs used was a risk factor affecting prognosis.
Compared with the good prognosis group, patients in the poor prognosis group were 4.48 times more likely to be treated
with two or more ASMs than with a single drug, with a 95% confidence interval (CI) of 2.223-9.029. Detailed results are
presented in Table 7.

Comparison of the Prognostic Predictive Value of the STEPSS and END-IT Scoring

Systems

ROC curves were plotted for STEPSS and END-IT scores to evaluate their predictive value for prognosis. The area under
the curve (AUC) was 0.475 (P = 0.570) for STEPSS and 0.535 (P = 0.419) for END-IT, suggesting that both scoring
systems have limited reference value in predicting prognosis. The ROC curve is shown in Figure 1.

Discussion

Status epilepticus, one of the most critical conditions commonly encountered in PICU, affects approximately 3 to 42 per
100,000 children annually.** The overall mortality rate of SE remains high, making early identification of risk factors for
poor prognosis essential in reducing the rates of disability and mortality among affected patients.”® Several factors,
including patient age, underlying etiology, seizure type, duration of convulsions, use of mechanical ventilation, imaging
abnormalities, and developmental delays, have been associated with SE prognosis.?® Therefore, investigating prognostic
factors for SE and utilizing them to predict unfavorable outcomes for early intervention is crucial for achieving prompt
seizure control and improving treatment efficacy. In addition, this study introduces the STEPSS and END-IT scoring
systems to assess their diagnostic value in predicting poor prognosis in pediatric SE patients.

A total of 203 pediatric patients with SE were included in this study, divided into good prognosis group and poor
prognosis group. The demographic characteristics (age and gender distribution), clinical data, imaging and laboratory
results, and the number of ASMs used were compared between the two groups to investigate the factors affecting the
prognosis of children with SE, to evaluate the prognostic value of STEPSS and END-IT score. The results demonstrated
that comorbidities, abnormal EEG findings, and the use of multiple ASMs were significantly associated with poor
prognosis. Logistic regression analysis further identified the use of multiple ASMs as an independent risk factor for
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adverse outcomes, with patients receiving two or more ASMs being 4.48 times more likely to have a poor prognosis than
other patients. Additionally, this study found that the STEPSS and END-IT scoring systems have limited predictive value
for poor prognosis.

In DRE patients, comorbidities can lead to a deterioration in quality of life, exacerbate the severity of epilepsy, and
worsen the prognosis of epilepsy.”’ Some studies have demonstrated that patients diagnosed with a co-occurrence of
epilepsy and psychiatric disorders are more likely to present refractory seizures and the probability of seizure remission
after pharmacotherapy is reduced. The pathogenic mechanisms may include endocrine disorders, neuroinflammatory
processes, neurotransmitter disturbances, and stress- triggered mechanisms.?® In our study, comorbidities were signifi-
cantly associated with poor prognosis, which may be attributed to the fact that patients in the PICU often present with
multiple underlying conditions, leading to more complex clinical scenarios. In children with epilepsy, the most prevalent
comorbidities include attention-deficit hyperactivity disorder, mood and anxiety disorders, and autism spectrum
disorder.?’ In addition, although the number of children with comorbid mental illness is smaller than that of adults,
the incidence of depression in adolescent children increases with the increase of children’s learning pressure,*® and for
pediatric SE patients with depression may cause poor prognosis of the situation deserves the attention of clinicians.

Early diagnostic evaluations, including EEG monitoring, cranial CT or MRI, and cerebrospinal fluid examination, are
crucial in guiding targeted therapy. Previous studies have identified younger age, abnormal brain MRI findings, and the
need for endotracheal intubation as risk factors for poor prognosis in children with SE.>' Our findings further revealed
that abnormal EEG results were significantly associated with poor prognosis. For PICU patients, bedside EEG monitor-
ing may be beneficial, as seizure termination should not only be assessed clinically but also confirmed by the cessation of

1698  hees Neuropsychiatric Disease and Treatment 2025:21



Chen et al

epileptic discharges on EEG. Continuous EEG monitoring has been shown to be valuable in assessing brain function
prognosis in SE patients, and prolonged exposure to epileptic activity is associated with adverse neurobehavioral
outcomes.” Therefore, we recommend the routine implementation of bedside EEG monitoring in PICU patients with
SE. When necessary, continuous bedside EEG should be considered as an adjunctive measure to guide treatment,
minimize further brain injury, and improve long-term outcomes.”

ASMs are the most fundamental and primary treatment option for epilepsy, serving as the first-line therapy.'’
Aggressive treatment has been recommended for SE, indeed the risk of poor prognosis and even death appears to be
higher if treatment is delayed. Several studies evaluated the possible role of SE duration as an unfavorable prognostic
factor. Longer duration appears to be associated with higher mortality. Evidence suggests that SE lasting more than
30 min is less likely to terminate spontancously and is associated with a higher mortality than SE lasting less than
30 min.** However, NORSE can be associated with significant recovery even after prolonged duration of SE. Meanwhile,
studies have also confirmed that the development of epilepsy is associated with a higher number of ASM.?> Therefore, in
children with SE, early and adequate administration of ASMs is critical. When initial treatment fails, timely initiation of
combination therapy and early implementation of anesthetic protocols are essential to prevent RSE and improve patient
outcomes.*® Our study supports this perspective, as the proportion of patients receiving polytherapy was significantly
higher in the poor prognosis group. Furthermore, regression analysis also confirmed that the use of multiple ASMs is an
independent risk factor for poor prognosis.

The STESS assesses patient prognosis based on four factors: consciousness level, seizure type, history of previous
seizures, and age. It has been widely used in adults and has demonstrated significant clinical utility.?® In 2019,
researchers adapted STESS for pediatric use by setting the age threshold at two years, defining it as the STEPSS
score. They identified a cutoff score of 3 for predicting poor prognosis, with a sensitivity of 93% and specificity of
81%.2! Subsequent studies have further explored the predictive value of STEPSS for poor outcomes.'* However, in our
study, STEPSS did not demonstrate a significant distinction between the two groups. The END-IT score incorporates
treatment factors and is currently used to predict post-discharge functional recovery in SE patients. Kapoor et al applied
this score to assess the short-term prognosis of pediatric SE patients in India, identifying a cutoff value of 2 points for
predicting poor outcomes, with a sensitivity of 73% and a specificity of 94%.?* In China, studies have also evaluated the
END-IT score for short-term prognosis in pediatric SE patients, reporting an AUC above 0.7 and a predictive cutoff value
of 1.5 points. However, the sensitivity was only 76.0%, and the specificity did not reach 80%, resulting in a relatively low
positive predictive value. These findings suggest that the reliability of END-IT in predicting short-term poor outcomes in
SE patients is limited. Our study results align with this conclusion but differ from some previously published
literature.”>** Further research is needed to confirm the underlying reasons for these discrepancies. Furthermore, ROC
curve analysis suggested that STEPSS and END-IT had limited prognostic value in predicting outcomes in pediatric SE
patients. For patients with fewer comorbidities, the EMSE, STESS, and mSTESS scores may help to predict the
prognosis of SE patients, and prospective trials should be conducted to evaluate their utility in patients with a higher
number of comorbidities, as well as in pediatric patients.>’ On the other hand, machine learning approaches can be
attempted by deeply mining the data, combining multiple clinical and imaging factors, and improving the quality of life,
to achieve personalized application of antiepileptic drugs and improve the prognosis of epilepsy patients.*®

This study has several limitations: (1) All the patients included in this study were from the PICU of our hospital,
which makes the results specific to this institution and potentially less generalizable to other hospitals or regions.
A multicenter study with broader geographical representation would provide more robust findings; (2) The study cohort
included patients with various underlying comorbidities, in addition to primary epilepsy, which may have influenced the
outcomes. The diverse clinical conditions of PICU patients introduce heterogeneity that could potentially confound the
interpretation of results; (3) The sample size of 203 patients may limit the statistical power of the study. To increase the
reliability and validity of the findings, future research should include a larger cohort of patients to strengthen the
conclusions; (4) This study primarily focused on the short-term prognosis of SE patients, and did not assess long-term
outcomes or the dynamic changes in treatment response over time. Long-term follow-up would provide valuable insights
into the enduring effects of interventions and the overall recovery trajectory; (5) The study did not record detailed
information regarding the treatment process and its dynamic changes throughout the course of illness. A more detailed
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tracking of the treatment interventions, including drug adjustments, could provide a clearer picture of the factors
influencing prognosis; (6) Given the limited predictive value of STEPSS and END-IT used in our study, future research
may consider changing the scoring tools or using machine learning models for further investigation. Future studies
addressing these limitations will be essential to better understand the complex nature of status epilepticus in children and
to refine treatment and prognostic models for better outcomes.

Conclusion

In this study, we identified key clinical factors influencing the prognosis of children with SE admitted to the PICU. We
found that comorbid conditions, EEG abnormalities, and the use of multiple ASMs were significantly associated with
poor outcomes. Specifically, the use of two or more ASMs was an independent risk factor for unfavorable prognosis.
Therefore, for SE patients, it is crucial to inquire about their medical history in detail, complete imaging examinations as
soon as possible and formulate a suitable antiepileptic drug treatment regimen, especially the early initiation of
combination medication. However, the STEPSS and END-IT scoring systems demonstrated limited predictive value in
this cohort. Despite the promising results from clinical trials, further research with larger sample sizes, multi-center
participation, long-term follow-up, and dynamic tracking of treatment protocols is required to refine prognosis predic-
tions and enhance patient care. This study contributes to the understanding of SE in pediatric critical care and provides
valuable insights into the factors influencing outcomes, while highlighting areas for further investigation to optimize
treatment strategies for better long-term recovery.
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