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Background/Aim:  Anti-seizure medications (ASMs) are often used as the first line of treatment for seizure control in children with epilepsy. The management of epilepsy can be significantly hampered by an adverse drug reaction, which is a risk factor for poor drug adherence. This prospective observational study aims to determine the pattern of cutaneous adverse drug reaction (cADR) to ASMs among children in the University of Port Harcourt Teaching Hospital.
Methods: This was a prospective observational study conducted from 2023 to 2025 among children who developed cutaneous lesions following administration of ASMs for either epilepsy or other reasons in the University of Port Harcourt Teaching Hospital.  
Results: A total of 256 children were commenced on ASMs between 2023 and 2025; 28 (10.9%) reported cutaneous reactions. More males 19(69.7%) had cADRs than females (9; 32.1%).  Cutaneous ADRs to ASMs were higher among those who were 10 years and below (70.0%). Most reactions occurred within the first week of commencing ASMs in 18(64.3%) participants. Carbamazepine, an aromatic ASM, accounts for 16 (53.6%) of cADR, followed by phenobarbital (17.9%) in 5 patients.  The types of cADRs reported were maculopapular rashes in 19 (67.9%) patients, urticaria in 4 (14.3%), Stevens-Johnson Syndrome in 2 (7.1%) patients, while fixed drug eruption and erythema multiforme occurred in 1 (3.6%) patient, respectively. Three (10.7%) patients were hospitalized following the cADR. No mortality was recorded.
Conclusion: Cutaneous adverse reaction to ASMs is not rare in children, with aromatic compounds, particularly carbamazepine, as the most common culprit. The younger age group was more affected, and most of the cADRs occurred within the first week of commencing ASMs. Physicians need to provide appropriate counselling to patients and their caregivers on the possible adverse drug reactions when prescribing ASMs. Also, routine follow-up visits should be scheduled for all patients commenced on a new ASMs, which allows for timely diagnosis and treatment of any resulting cutaneous adverse drug reactions.
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Introduction 
Epilepsy is a common neurological disorder that has a devastating effect on the patient. Globally, more than 50 million people live with epilepsy. Persons living with epilepsy experience recurrent unprovoked seizures, which can be classified as focal, generalized, or unclassified. Anti-seizure medications (ASMs) are often used as the first line of treatment for seizure control as soon as diagnosis is confirmed.1,2 There are several classes of ASMs available, and this allows for modification of patients' treatment to their specific needs.5 Appropriate selection and adequate use of ASMs have been reported to control as high as 60-90% of seizures in people living with epilepsy. The use of ASMs in non-epileptic children is less common than among adults; indications include neuropathic pain, psychiatric disorders, and migraine. A Norwegian study conducted in 2018 reported that 69% of non-epilepsy ASMs use occurred among adolescents with psychiatric problems, 25% was due to neuropathic pain, and 6% in cases of migraine.3 Prescribing ASMs to a patient depends on several factors: age, sex, seizure type, presence of comorbidities, drug interactions with ASMs, and possible adverse reactions. Also, the availability of ASMs and cost are other factors considered in resource-poor settings.2,4  
The management of epilepsy in children can be significantly hampered by adverse drug reactions, which is a risk factor for increased morbidity, disability, and mortality among people living with epilepsy. In addition, adverse reactions to anti-seizure medications (ASMs) are a leading cause of discontinuation of drug treatment in 25% of patients; these patients cannot achieve adequate therapeutic doses and serum levels.5 Though the commonly prescribed ASMs such as Valproic acid, phenobarbital, carbamazepine, phenytoin, lamotrigine, and others, are effective in the control of seizures, these ADR compromise their benefits.  According to the World Health Organization (WHO), an adverse drug reaction is defined as any noxious, unintended, or undesired effect of a drug that occurs at doses used in humans for prophylaxis, diagnosis, investigation, therapy, or for the adjustment of physiological function.6  
ASM- related cutaneous adverse drug reactions (cADRs) are not uncommon, with a 3% incidence rate among inpatients.  A study by Arif et al7 that spanned over five year period reported that about 16% of patients on ASMs experienced a rash.  These cADRs were idiosyncratic reactions and were not dose-dependent. Also, 	Woo et al8 stated that the physiological and illness status of a patient can negatively affect how they respond to drugs; those in the extreme of ages are more at risk of adverse drug reactions than adult patients. This has been attributed to a substantial difference in their ability to metabolize and excrete drugs due to their age.  Other studies have reported the risk factors for adverse drug reaction to include age, sex, polytherapy, high seizure frequency, and ingestion of alcohol.8,9  
Notwithstanding their low incidence rate, severe forms of cADRs to ASMs, such as Stevens-Johnson Syndrome and Toxic epidermal necrolysis, carry a significant risk of death or severe disability.5,7  Similarly, Guvenir et al10 reported that 5.4% of paediatric patients in their study developed hypersensitivity reactions and 71% of them cADR, with 29% of them having very severe cutaneous reactions to ASMs. That same report showed that aromatic ASMs, particularly carbamazepine was the main culprit.10 These reactions could lead to disruption of treatment, increased morbidity and mortality for the affected patients. Clinicians should be knowledgeable on the ASMs implicated and the common types of cutaneous reactions seen. This could be an important consideration while prescribing ASMs and enables the healthcare provider to provide appropriate counsel to patients and their caregivers. This allows for timely diagnosis and treatment of any resulting cutaneous reactions. There is a sparse study that has examined the cutaneous ADR from ASMs in our setting despite its occurrence.  This prospective observational study aims to determine the pattern of cADR to ASMs and the common ASMs involved.

Materials and methods: 
This was a prospective observational study conducted from 2023 and 2025 among children who were commenced on ASMs in the University of Port Harcourt Teaching Hospital. Participants were children below 18 years who were commenced on anti-seizure medication for either epilepsy or for other reasons either on an outpatient bases or in patient.
The diagnosis of epilepsy was made by the neurologist based on the history, available video documentation or eye witness account of seizure episodes and electroencephalographic findings. Following diagnosis the appropriate ASMs was prescribed, parents and patients were counselled on the potential adverse drug reactions. They were instructed to present to the hospital for review if they noticed any skin changes within the first 3 months of commencing a new ASMs. A routine follow up visits was scheduled for all patients two weeks after the commencement of a new ASMs.
Paediatric patients who developed cutaneous reaction following the use of ASMs for epilepsy or other conditions either as outpatients or in patient care in University of Port Harcourt Teaching Hospital were included in the study. 
A proforma was used to collect the following information; their age, sex and medical history including; the onset of seizures, duration, type of seizure, indication for ASMs, type of therapy whether on monotherapy or polytherapy, onset of reaction, if they were on another medication and outcome. The affected patients were referred to the dermatology clinic for evaluation. The implicated anti-seizure medication was withdrawn and replaced with an alternative agent from a different anti-seizure drug class. 
Data Analysis: SPSS version 25 was used for analysis, demographic and clinical features as well as the various forms of cutaneous reactions patient presented with were analysis using a descriptive statistics. Results were presented as frequency tables, percentages and graphs. 
Ethical clearance: This was obtained from the research and Ethics Committee of the University of Port Harcourt Teaching Hospital. 

Results.
A total of 256 children were commenced on ASMs within 2023-2025, 28 (10.9%) reported with cutaneous reaction.
Table 1, shows the demographic and clinical profile of the participants. The majority of those that had cADRs were males accounting for 19(69.7%), while the females were 9(32.1%).  Eleven participants (39.3%) were less than 5 years while 9(32.1%) were above 10 years.
Epilepsy was the most common indication for ASMs use with 16 (57.1%) , followed by CNS infections (17.6%) and febrile seizures in 3(10.7%) participant. 
Most, 21 (75.0%), were on monotherapy while 7(25.0%) participants received polytherapy. 
Three patients (10.7%) were on other medications (2 were on cephalosporin, while 1 was on amoxicillin).  Cutaneous ADRs occurred within 1-7 days of commencement of ASMs in 18(64.3%) of participants , 3 (10.7%) patients were hospitalized following the reaction. No mortality was recorded. The offending drugs were withdrawn, and alternative ASMs mostly non aromatic ASMs, were used to replace the offending drugs.
Concerning the most implicated drugs, carbamazepine accounts for 16(53.6%), followed by phenobarbital (17.9%) in 5 participant while sodium valproate and phenytoin were implicated in 2 (7.1%) of patients, respectively. (Table 2) 
Twenty-three (82.1%) of ASMs associated with cutaneous adverse drug reactions where from the aromatic class of ASMs (Fig1)
Fig 2: shows the various types of cutaneous adverse drug reaction patients presented with. Nineteen (67.9%) had generalized maculopapular rashes, 4(14.3%) urticarial, 2 (7.1%) had Stevens - Johnson syndrome, while fixed drug eruption and erythema multiforme occurred in 1 (3.6%) participant respectively. 


Table 1: Demographic characteristics and clinical profile of study participant:
	Variables 
	Frequency 
	Percentages 

	Sex
	
	

	Males
	19
	67.9

	Females 
	9
	32.1

	Ages (years)
	
	

	Less than 5 
	11
	39.3

	6-10
	8
	28.6

	>10
	9
	32.1

	Indication for ASMs
	
	

	Generalized epilepsy 
	9
	32.1

	Focal epilepsy 
	7
	25.0

	Meningitis/cerebral abscess
	5
	17.6

	Febrile convulsion
	3
	10.7

	Post truamatic/post surgery 
	3
	10.7

	Neuralgic pain 
	1
	3.6

	Type of therapy 
	
	

	Monotherapy 
	21
	75

	Polytherapy 
	7
	25

	On other medications 
	
	

	Yes 
	3
	10.7

	No 
	25
	89.3

	Onset of reaction after commencement of ASMs
	
	

	Less than 24 hours
	3
	10.7

	1-7days 
	18
	64.3

	Above 7 days
	7
	25.0

	Needed in-patient care
	
	

	Yes 
	3
	10.7

	No 
	25
	89.3

	Total 
	28
	100.0





	Type of ASMs
	Frequency 
	Proportion 

	Carbamazepine
	15
	53.6%

	Phenobarbital 
	5
	17.9%

	Sodium valproate 
	2
	7.1%

	Phenytoin
	2
	7.1%

	Clonazepam 
	1
	3.6%

	Levetiracetam
	1
	3.6%

	Lamotrigene 
	1
	3.6%

	Pregabalin
	1
	3.6%

	Total 
	28
	100.0


Table 2: Common ASMs implicated in cutaneous adverse drug reaction among the study participants


 Fig1:  Classes of ASMs Associated with Cutaneous Reactions



Fig2: Type of cutaneous ADR



DISCUSSION
The prevalence of cutaneous reactions among children on Anti-Seizure Medications (ASM) in our study was 10.9%. This is higher than the 3.5% prevalence reported by Kaushik et al,11 in India. This disparity may be attributed to differences in methodology between the two studies. Whereas the diagnoses of cutaneous reactions in our study was based on the clinical evaluation of affected patients, the study in comparison relied largely upon patient’s report of cutaneous reactions experienced within the period of review. Maqbool et al,12 however reported a higher prevalence rate of 17.4% in another study done in India. This difference from our study in this regard may be due to the fact that their study participants included both the adult and paediatric populations. 
Cutaneous reactions were more common in males in comparison to females in our study. The exact reason for this is unknown. A similar finding was reported in two  studies done in Iran.13,14 Also majority of the children with cutaneous reactions were aged less than ten years old. This compares favourably with the study done by Yimenicioglu et al,15 in Turkey where the mean age of affected children was 6 years. 
Aromatic ASMs were more commonly associated cutaneous reactions in the index study. This is comparable to studies by some other authors.15-17 The mechanism of cutaneous reactions in aromatic ASMs is thought to be a delayed T-cell mediated Type-IV hypersensitivity reaction. The aromatic rings in these compounds facilitates the formation of reactive intermediates which trigger immune response.  With regards to specific drugs, Carbamazepine was the leading drug implicated in cutaneous adverse reactions in our study.  Similar findings have been reported by other authors in previous study.15-19 In contrast, Gummadi et al,20 reported phenytoin as the leading ASM associated with cutaneous reactions. Their study however had a large proportion of patients on phenytoin unlike the index study were phenytoin usage was much lower. Furthermore, Yimenicioglu et al,15 reported valproic acid as the most frequently used ASM that resulted in cutaneous reactions in a study done in Turkey while phenobarbital was the leading drug implicated in an Iranian study.13
With regards to the type cutaneous reactions seen, maculopapular rash was the most common type seen. This is often benign and self-limiting following discontinuation of the suspicious drug. Other authors have also corroborated this finding as seen in studies from different parts of the world.15,16,20,21 Two cases of Stevens-Johnson Syndrome (SJS) were reported in our study. These cases represent the severe extremes of Cutaneous reactions associated with ASMs and often lead to significant morbidity and mortality. Kim et al,22 reported four cases SJS seen among patients on ASMs in a study done in Korea. Furthermore, authors in Iran reported of a cohort of 259 children with severe cutaneous adverse reactions who all required hospitalization with varying degrees of morbidity. Fortunately, all cases of SJS in our study made a complete recovery following discontinuation of the suspicious drug.
Majority of the children who had cutaneous reactions in our study reported onset of symptoms within the first seven days of commencement of ASM. Other authors reported similar findings where cutaneous adverse reactions were noted within one to three weeks of commencement of therapy.13,15,20,23 These findings buttress the need for close monitoring of patients especially within the first month of commencement of ASM so as to promptly identify cutaneous adverse reactions and institute appropriate therapy to limit morbidity and mortality.
Conclusion: Cutaneous adverse reaction to anti-seizure medication is not rare in children, with aromatic compounds (carbamazepine) as the most common culprit. Maculopapular rash was the most common type of cADR, though two cases of Stevens-Johnson Syndrome (SJS) were reported in our study. Younger age groups were more affected, and most of the cADRs occurred within the first week of commencement of ASM. 
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