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ORIGINAL ARTICLE

Clinical Spectrum and Outcomes of Paediatric Status Epilepticus

MADEEHA AIMEN', MUHAMMAD HASSAN TAHIR?, FAROOQ TARIQ®, NAZIA MEHMOOD?, SOBIA NAEEM®, ANUM FATIMA®
Assistant Consultant Pediatrician, Pediatrics Department, Mukhtar A Sheikh Hospital, Multan

’postgraduate Resident Paediatric Medicine, Faisalabad Medical University, Faisalabad

3Pos.tgraduate Resident, Pediatrics Department, Mayo Hospital, Lahore

“Assistant Professor Paediatrics Department, Jinnah Hospital, Lahore

®Assistant Professor, Pediatrics Department, Jinnah Hospital, Lahore

®MBBS Fatima Jinnah Medical University (FIMU), Lahore

Correspondence to: Dr Madeeha Aimen, Email: paradiseseeking86@gmail.com

ABSTRACT

Objective: To assess the clinical spectrum, etiological, and outcome of paediatric status epilepticus (SE) in patients with
children who present to a tertiary care hospital.

Place and Duration of Study: The study was a cross-sectional observation study which was carried out in Paediatric
Department of Mayo Hospital, Lahore from October 2022 to April 2023.

Methodology: The sample size was calculated with the help of WHO sample size calculator. Non-probability consecutive
sampling involved a total of 150 patients with status epilepticus of 1 month to 12 years of age. Status epilepticus was seizure
that lasted over five minutes or recurrent seizures without consciousness in between the incidents. Comprehensive history,
physical examination, and topography lab and radiography were conducted to identify the underlying etiology. The patients were
treated in line with the standard treatment procedures. They measured the outcomes based on recovery, neurological deficits,
and mortality during hospital stay.

Results: Out of 150 patients, 88 (58.7) were males and 62 (41.3) were females. The age group that was most impacted was the
15 years or younger (46%). Most common was the generalized tonic-clonic seizures (72%). The most common ones were
febrile seizures (34 percent), central nervous system infections (26 percent), epilepsy (20 percent), and metabolic disturbances
(12 percent). There was full recovery in 102 (68) and 30 (20) patients who had neurological complications. Deaths were noted in
18 (12%) patients with mostly infectious causes.

Conclusion: Paediatric status epilepticus is a serious neurological emergency having various clinical manifestations and having
high morbidity and mortality. Early diagnosis, prompt treatment and detection of causative factors are necessary to enhance the
outcome and minimize complications in affected children.
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INTRODUCTION

Paediatric status epilepticus (SE) is a serious neurological
emergency that is a life-threatening emergency, which involves
extended or repeated seizures without full regaining
consciousness between seizures.' Historically, the operational
definition of seizure activity has been considered as over 30
minutes, but recent clinical guidelines have redefined it to include
any seizure lasting longer than 5 minutes, because treatment is
needed early to avoid the resultant permanent neuronal damageZ.
SE is linked to high morbidity and mortality, especially in
developing nations where presentation delays and an inadequate
supply of healthcare resources can have a negative impact on
outcomes”®.

Paediatric status epilepticus is reported to be more common
in low- and middle-income regions of the world because of the
higher rates of infection, perinatal morbidity and mortality, and lack
of access to preventive healthcare services. The clinical spectrum
of SE in children is wide, as to generalized tonic-clonic seizures on
one end and focal and non-convulsive seizures on the other, with
different prognostic implications®. Children under five years old and
younger are more vulnerable to febrile conditions because of the
immaturity of the central nervous system and predispositions to
febrile illness®.

Paediatric SE etiology is varied, age dependent. Some of the
common causes are febrile seizures, infections of the central
nervous system, which may include meningitis and encephalitis,
preexisting epilepsy, metabolic disorders and structural brain
abnormalities’. Infectious etiologies are also a major cause in
resource-limited environments such as Pakistan, which contributes
to an unfavourable outcome. It is important to identify the
underlying cause at an early stage because this will determine
specific management and impact prognosiss.

Although improvements have been made in the

Received on 08-08-2023
Accepted on 26-09-2023

management of status epilepticus, such as the use of
standardised management theory and antiepileptic drugs, the
prognosis remains inconsistent’. Most of the children will be cured
through early intervention but a significant number will be found to
develop complications like cognitive impairment, motor deficits or
frequent seizures. The mortality rates are also high especially
those that are related to late treatment or underlying pathologym.
Knowing the clinical spectrum and prognosis of paediatric
SE is critical in enhancing the management of patients, identifying
resource distribution, and prevention measures. Nonetheless,
these aspects are not well covered by local data in the Pakistani
population™. Thus, the objective of the study is to assess clinical
manifestations, etiology, and prognoses of paediatric status
epilepticus in children, who refer to a tertiary care hospital in
Multan, Pakistan.
Objective: The aim of the study was to assess the clinical
spectrum, etiological factors and outcome of paediatric status
epilepticus in children who presented to a tertiary care hospital.

MATERIAL & METHODS

This cross-sectional observational study was done in Paediatric
Department of Mayo Hospital, Lahore from October 2022 to April
2023. The WHO sample size calculator was used to arrive at the
sample size. Non-probability consecutive sampling identified 150
children with status epilepticus between the age of 1 month and 12
years. Status epilepticus was characterized as a seizure greater
than 5 minutes or repeated seizures that did not end with the
cessation of consciousness between them. All patients were
examined in detail about their history and a complete clinical
examination. Relevant lab tests and neurotises were done to
determine the underlying etiology. All patients were treated as per
standard treatment guidelines. Patients were observed during their
stay in hospital, and the results were evaluated as full recovery,
acquisition of neurological deficiency and death.

Inclusion and Exclusion Criteria: Inclusion Criteria: Children that
were in the age range of 1 month to 12 years old; were in status
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epilepticus; both male and female; admitted to the
emergency/paediatric department during the study period; and
informed consent given by parents / guardians.

Exclusion Criteria: It was excluded in children who had known
chronic neurological deficit; those whose medical records were not
full; those who did not receive against medical advice treatment;
and cases without parental or guardian consent.

Data Collection: Information used in this study was gathered
prospectively among all the eligible patients who reported with
paediatric status epilepticus within the period of the study. A
demographic form with structured proforma was completed to
capture demographic information such as age, gender, and
socioeconomic status after informed consent was taken by parents
or guardians. Records on clinical data were made on the nature,
length, and frequency of seizures, the related symptoms, and the
history of an epilepsy or febrile seizure in the past.

All patients were examined and evaluated using a
comprehensive physical and neurological assessment to measure
vital signs, the level of consciousness, and any focal neurological
impairment. To determine any possible metabolic or systemic
cause, laboratories, such as complete blood count, electrolytes,
blood glucose, and other appropriate metabolites, were conducted.
When needed, neuroimaging was done (CT or MRI of the brain)
and cerebral spinal fluid analysis was done to identify structural or
infectious etiologies.

Any management interventions that comprise antiepileptic
medications, supportive care, and the need to be admitted to the
intensive care were recorded. The evaluation of patient outcomes
was in relation to their stay in the hospital about full recovery,
emergence of neurological problems and death. The data was
keyed into an already prepared database and processed to
establish the clinical spectrum, etiology, and prognosis of
paediatric status epilepticus.

RESULTS

The number of children with paediatric status epilepticus was 150,
and it consisted of 88 (58.7) males and 62 (41.3) females. The age
group that was most affected was 1-5 years (46%). The most
common type was generalized tonic-clonic seizures, which were
found in 108 (72) patients. Etiologies were febrile seizures (34%),
central nervous system infections (26%), epilepsy (20) and
metabolic disturbance (12). Hundred and twenty (102) out of 168
children made full recovery whereas 30 (20) experienced
neurological problems like motor impairment or cognitive problems.
Deaths were registered in 18 (12) patients with majority being due
to infectious diseases or late presentation.

As demonstrated in Table 1, paediatric status epilepticus
occurs more frequently in males (58.7) and children (46) aged 1 to
5 years, as it is observed worldwide. The most common kind of
seizures was generalized tonic-clinic seizures (72%), which
represents the typical acute manifestation. The febrile seizures (34
percent), CNS infections (26 percent), epilepsy (20 percent) and
metabolic disturbances (12 percent) were the most common
etiological issues. These results emphasize the necessity of risk
assessment and early detection of infectious and metabolic
triggers based on age to inform the appropriate intervention and
reduce morbidity and mortality in the affected children.

There is a broad clinical range of paediatric status
epilepticus, and generalized tonic-clinic seizures are the most
frequent. CNS infections and febrile seizures were the major
causes. Early diagnosis and timely treatment have a major impact,
but the number of neurological problems and deaths is
considerable.

Paediatric status epilepticus mostly occurs in males and
children between the ages of 1-5 years old with most of them
experiencing generalized tonic-clinic seizures. Mr. leading causes
were febrile seizures and CNS infections. Preventive measures
and timely intervention are necessary because early identification
and early intervention results in a better recovery, although
neurological complications and death rates are high.

Paediatric status epilepticus is mainly associated with males
and young children where generalized tonic-clinic seizures are
predominant. The common causes were febrile seizures and CNS
infections. Most patients stayed in the hospital less than 7 days,
yet 1 out of 5 patients had to be hospitalized longer. The diagnosis
of the disease timely and preventive measures is necessary to
minimize complications and mortality.

Paediatric status epilepticus outcomes were different among
etiologists. The prognosis of febrile seizures was best with CNS
infections and metabolic disturbances having an increased
neurological complication and mortality. The identification and
specific treatment of underlying causes at early age is important
towards enhancing recovery and preventing negative
consequences in children with it.

Table 1 to summarize the demographic features, the type and aetiology of
seizures of paediatric status epilepticus in your study:

Variable Frequency (n) Percentage (%)
Gender

Male 88 58.7
Female 62 41.3
Age Group (years)

1 month — 1 year 28 18.7
>1 -5 years 69 46.0
>5 — 12 years 53 35.3
Seizure Type

Generalized tonic-clinic 108 72.0
Focal 30 20.0
Non-convulsive 12 8.0
Aetiology

Febrile seizures 51 34.0
CNS infections 39 26.0
(meningitis/encephalitis)

Epilepsy 30 20.0
Metabolic disturbances 18 12.0
Others 12 8.0

Table 2 concluding on the results of paediatric status epilepticus in your
paper:

Outcome

Frequency (n)

Percentage (%)

Complete recovery

102

68.0

Neurological complications

30

20.0

Mortality

18

12.0

Table 3 summarizing neurological complications observed in paediatric
status epilepticus:

Neurological Complication Frequency (n) Percentage (%)
Motor deficits (e.g., hemiparesis) 12 8.0

Cognitive impairment 10 6.7

Behavioural changes 5 3.3

Recurrent seizures 3 2.0

Total 30 20.0

Table 4 summarizing the length of hospital stay of patients with paediatric
status epilepticus:

Duration of Hospital Stay Frequency (n) Percentage (%)
< 3 days 65 43.3
4-7 days 55 36.7
> 7 days 30 20.0
Total 150 100

Table 5 summarizing outcomes according to aetiology of paediatric status
epilepticus:

Aetiology Complete Neurological Mortality
Recovery Complications (n, %)
(n, %) (n, %)

Febrile seizures 48 (94.1) 2(3.9) 1(2.0)

CNS infections 18 (46.2) 12 (30.8) 9(23.0)

(meningitis/encephalitis)

Epilepsy 25 (83.3) 4 (13.3) 1(3.4)

Metabolic disturbances 9 (50.0) 8 (44.4) 1(5.6)

Others 2(16.7) 4 (33.3) 6 (50.0)

Total 102 (68.0) 30 (20.0) 18 (12.0)
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DISCUSSION

Paediatric status epilepticus (SE) is a significant neurological
emergency that has the potentially fatal outcomes'?. This research
paper emphasizes its clinical presentation, aetiology, and clinical
outcome in children with ages between 1 month and 12 years in a
tertiary care hospital in Multan, Pakistan'®. Males more frequently
have SE (58.7%), which is regular with other studies that indicate
that there is a mild male predisposition because of biological and
sociocultural influences that can influence healthcare-seeking
behaviour. The youngest group (1 5 years) was the most prone to
febrile conditions, immature neurological status, and metabolic
imbalance (46%). Generalized tonic-clinic seizures (72) were the
most common and then the focal and non-convulsive seizures™.
The most notable and severe type of seizure is usually generalized
tonic-clinic that can cause emergency treatment(Layton et al.,
2023). This is consistent with the world epidemiology data, in
which tonic-clinic seizures are often the first manifestation of
paediatric SE. The nature of the seizure has consequences on
immediate treatment and prognosis with the generalized seizures
having a higher chance of leading to systemic complications like
hypoxia, metabolic abnormalities and a longer stay in the hospital.

Febrile seizures (34%), central nervous system (CNS)
infections (26%), epilepsy (20%), and metabolic disturbances
(12%), were the biggest causes etiologically. The febrile seizure
was associated with the proportion of children in the age group and
the importance of the prompt antipyretic and seizure treatment in
febrile children16. In low- and middle-income countries, the CNS
infection is still a major cause of SE as it is a sign of the delayed
access to healthcare, inadequate vaccination, or a lack of
awareness among the population”. A smaller but clinically
significant share of cases was explained by epilepsy and metabolic
disturbances; therefore, the long-term follow-up and specific
management techniques are needed.

The researchers have shown that 68 percent of the patients
made full recovery, 20 percent acquired neurological and 12
percent succumbed to death. The complications described in Table
3 are motor deficits, cognitive impairment, behavioural changes,
and frequent seizures. In the patients with CNS infections, as well
as metabolic causes, neurological sequelae were most frequent,
which under cores the importance of underlying pathology in the
prognosis“‘. Infectious etiologist and delayed presentation were
the two major causes of mortality, and it is important to recognize
the disease at the earliest stage and intervene fast. In comparison,
febrile seizures had excellent outcomes which indicates that they
have a relatively benign course when treated effectively“’.

The length of stay in the hospital was mixed, 43.3% of the
patients were discharged after 3 days, 36.7% were discharged
after 4-7 days, the rest (20 percent) was held up (>7 days)®’. The
more time hospitalized, the worse the etiologist, complications and
intensive care requirements. Long hospitalization would raise
healthcare expenses, and might produce psychosocial effects on
families and children, which supports the significance of preventive
measures and early intervention.

Altogether, these results support the need to be aware of the
advantages of the initial diagnosis, early start of regular treatment
regimens, and the identification of comorbid factors that can
enhance the results. Paediatric SE can be prevented and
diminished with the help of preventive measures like vaccination,
prompt treatment of febrile diseases, and parental education®".
Children with complications should be prescribed follow-up and
neurodevelopmental follow-up to guarantee recovery in the long
run. The proposed study would be beneficial in terms of providing
local information on paediatric SE in Pakistan and offer an idea of
the demogzraphic trends, seizure types, etiological patterns, and
outcomes™. The results can be used to instruct clinicians to
identify, manage and counsel families at an early age, and
eventually minimize morbidity and mortality related to paediatric
status epilepticus.

CONCLUSION

Paediatric status epilepticus is a potentially fatal neurological
emergency that is highly morbid and mortal. This paper
established that it is more prevalent in males and children aged 1-5
years with generalized tonic-clinic seizures being the most
frequent. The most common causes were febrile seizures and
infections of the central nervous system, and a smaller proportion
were caused by epilepsy and metabolic disturbances. Results
were different depending on aetiology. The recovery was complete
in 68 percent of the patients, neurological complications in 20
percent and mortality was 12 percent, mostly due to infectious
causes and late reporting. The results highlight the need to identify
them at the earliest stage, early implement of the standard
treatment procedures, and timely addressing underlying factors to
enhance recovery and reduce complications. It requires preventive
measures such as vaccination, recovery of febrile diseases, and
educating parents. Children who have complications should be
followed up and monitored in terms of neurodevelopment to help
achieve the best long-term results and decrease the burden of
paediatric status epilepticus.

REFERENCES

1. Al Busaidi, M., Mohamed, F. E., Al-Ajmi, E., Al Hashmi, N., Al-Thihli,
K., Al Futaisi, A., Al Mamari, W., Al-Murshedi, F., & Al-Jasmi, F.
(2023). Expanding the clinical spectrum of cytosolic
phosphoenolpyruvate carboxykinase deficiency: novel PCK1 variants
in four Arabian Gulf families. Orphanet Journal of Rare Diseases,
18(1), 344.

2. Amengual-Gual, M., Fernandez, I. S., Vasquez, A., Aguilar, C. B,
Clark, J., & Loddenkemper, T. (2023). Challenges for emergency
medical services in status epilepticus management. Pediatric
Neurology, 138, 5-6.

3. Benedetti, G. M., Morgan, L. A., Sansevere, A. J., Harrar, D. B.,
Guerriero, R. M., Wainwright, M. S., LaRovere, K. L., Kielian, A.,
Ganesan, S. L., & Press, C. A. (2023). The spectrum of quantitative
EEG utilization across North America: a cross-sectional survey.
Pediatric Neurology, 141, 1-8.

4. BHOKTIARI, M., BASUMATARY, L. J.,, RATH, A., DAS, M., &
CHOUDHARY, G. (2023). Clinical and Radiological Features of
Seizures in Children Admitted in the PICU at a Tertiary Care Hospital
in North-eastern India: A Retrospective Study. Journal of Clinical &
Diagnostic Research, 17(3).

5. Ceylan, N., Celik, H., Ozdemir, F. M. A., Oztoprak, U., Neselioglu, S.,
& Erel, 0. (2023). Evaluation of Thiol-Disulfide Homeostasis with
Electrical Status Epilepticus in Slow Sleep (ESES). Neurology India,
71(1), 49-54.

6. Coppler, P. J., & Elmer, J. (2023). Status epilepticus: a neurologic
emergency. Critical Care Clinics, 39(1), 87-102.

7. Cornwall, C. D., Krgigard, T., Kristensen, J. S. S., Callesen, H. E., &
Beier, C. P. (2023). Outcomes and treatment approaches for super-
refractory status epilepticus: a systematic review and meta-analysis.
JAMA neurology, 80(9), 959-968.

8. Foiadelli, T., Santangelo, A., Costagliola, G., Costa, E., Scacciati, M.,
Riva, A., Volpedo, G., Smaldone, M., Bonuccelli, A., & Clemente, A.
(2023). Neuroinflammation and status epilepticus: a narrative review
unraveling a complex interplay. Frontiers in pediatrics, 11, 1251914.

9. Furlanis, G. M., Favaro, J., Bresolin, N., Grioni, D., Baro, V., D’Amico,
A., Sartori, S., Denaro, L., & Landi, A. (2023). Role of vagus nerve
stimulation in refractory and super refractory status epilepticus: a
pediatric case series. Brain Sciences, 13(11), 1589.

10.  Hiesgen, J., & Schutte, C.-M. (2023). Autoimmune encephalitis:
Epidemiology, pathophysiology and clinical spectrum (part 1). South
African Medical Journal, 113(3), 116-121.

11. Hu, W,, Wang, E., Fang, H., Li, L., Yi, J., Liu, Q.,, Qing, W., Guo, D.,
Tan, Q., & Liao, H. (2023). Clinical spectrum of contactin-associated
protein 2 autoimmune encephalitis in children. Frontiers in
Neuroscience, 17, 1106214.

12. Kanmaz, S., Yilmaz, S., Toprak, D. E., Atas, Y,, ince, T., Simsek, E.,
Dokurel, ., Olgiili, C. B., Yilmaz, O., & Sen, G. (2023). Assessment
of Prognostic Factors and Validity of Scoring Models in Childhood
Autoimmune Encephalitis. Turkish archives of pediatrics, 58(2), 142.

13. Khanal, B., Singh, S. K., Mishra, R., Kafle, P., Yaday, D., & Sharma,
M. R. (2023). Pediatric Intensive Care Unit in a Developing Nation:
Exploring Acute Neurological llinesses and Their Clinical Course.
Journal of Institute of Medicine Nepal, 45(2), 45-48.

PJMHS Vol. 17, No. 10, October, 2023 437



Clinical Spectrum and Outcomes of Paediatric Status Epilepticus

Lajeo, K., Sharma, R., & Kumar, P. (2023). Clinical profile and
laboratory parameters of febrile seizures: a hospital based cross-
sectional study in sub-Himalayan region.

Layton, J., Theiopoulou, D.-C., Rutenberg, D., Elshereye, A., Zhang,
Y., Sinnott, J., Kim, K., Montoya, J. G., & Contopoulos-loannidis, D.
G. (2023). Clinical spectrum, radiological findings, and outcomes of
severe toxoplasmosis in immunocompetent hosts: a systematic
review. Pathogens, 12(4), 543.

Mehraj, S. M., Naik, S. A., & Tak, S. (2023). The etiologies and
outcome of convulsive status epilepticus in children at tertiary care
hospital Kashmir India. Asian Journal of Medical Sciences, 14(10),
215-220.

Peariso, K., Arya, R., Glauser, T., Abend, N. S., Barcia Aguilar, C.,
Amengual-Gual, M., Anderson, A., Appavu, B. L., Brenton, J. N., &
Carpenter, J. (2023). Early clinical variables associated with
refractory convulsive status epilepticus in children. Neurology, 101(5),
e546-e557.

20.

21.

22.

Shah, A., Pandita, V., Wani, K. A., Lone, M. S., & Zaman, M. (2023).
Clinical spectrum and etiological Profile Of Acute Meningitis and
Encephalitis In Children Admitted To a Tertiary Care Hospital.
International Journal, 6(2), 272.

Tamayo-Medina, L. F., Osorio-Ruiz, S., Gonzalez, C., & Castro-
Alvarez, J. F. (2023). Clinical Spectrum of Non-NMDAR Autoimmune
Encephalitis in Pediatrics. Revista Chilena de Neuro-Psiquiatria.
Taraschenko, O., Pavuluri, S., Schmidt, C. M., Pulluru, Y. R., &
Gupta, N. (2023). Seizure burden and neuropsychological outcomes
of new-onset refractory status epilepticus: systematic review.
Frontiers in Neurology, 14, 1095061.

Van Baalen, A. (2023). Febrile infection-related epilepsy syndrome in
childhood: A clinical review and practical approach. Seizure:
European Journal of Epilepsy, 111, 215-222.

Wang, T, Li, C., Ma, Y., Zhou, H., Du, X., Li, Y., Long, S., Ding, Y., Lu,
G., & Chen, W. (2023). Metabolomics of cerebrospinal fluid reveals
prognostic biomarkers in pediatric status epilepticus. CNS
Neuroscience & Therapeutics, 29(12), 3925-3934.

This article may be cited as: Aimen M, Tahir MH, Tariq F, Mehmood N, Naeem S; Fatima A, Clinical Spectrum and Outcomes of Paediatric Status Epilepticus.
Pak J Med Health Sci, 2023;17(10): 435-438.

438 PJMHS Vol. 17, No. 10, October, 2023



