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            Abstract

            
               
Toxic Epidermal Necrolysis (TEN) is a severe form of adverse drug reaction (ADR) characterized by extensive areas of necrotic
                  blisters, erosions of the skin and mucosal membranes. Antiepileptics are the leading cause of TEN. We report a five and half
                  year old male child, a known case of seizure disorder "Juvenile myoclonic epilepsy" since 2 years. The child was treated with
                  sodium valproate (VPA), levetiracetam and lamotrigine(LTG). This triple combination therapy dramatically controlled the seizures.
                  But within three weeks, there were extensive urticarial rashes, which rapidly become necrotic, haemorrhagic, vesiculobullous
                  suggestive of TEN involving more than 40% body surface area (BSA). The child was managed successfully, by conservative measures,
                  without IVIG or biologics, simply by stopping the AEDs, corticosteroids, and wound care with wet collagen dressings, in a
                  rural set up, was a challenging scenario. Hence we report this case. Conclusion: Childhood TEN is rare but preventable. VPA
                  inhibits LTG clearance, cause TEN and can worsen the prognosis.
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               Introduction

            Lamotrigine (LTG) is a common antiepileptic drug (AED) is effective against focal and generalized form of seizure disorders
               (SD). Myoclonic seizures known as "juvenile myoclonic epilepsy" (JME), results from abnormal neuronal activation of cortical
               or subcortical region of brain. JME is characterized by sudden, brief, non-sustained involuntary jerks, lasting for less than
               100 msecs.1 JME is treated with AEDs include, levetiracetam, piracetam, valproic acid, clonazepam, zonisamide, pirimidone, cabamazepine
               and lamotrigine (LTG). LTG is used as a first-line drug for primary focal or generalized tonic-clonic seizures, include simple
               and complex partial seizures. 2 Concomitant therapy of AEDs can cause Stevens-Johnson Syndrome (SJS) and Toxic Epidermal Necrolysis (TEN). TEN is a potentially
               fatal disorder affecting skin and mucosa causing widespread epidermal necrosis, associated with mortality rate 15% to 25%.
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               Case Report

            A Five-year male child, born to nonconsanguineous parent, was diagnosed as a case of “juvenile myoclonic epilepsy” (JME) since
               2 years of age. The child was initially treated with VPA at 20 mg /kg/day for nearly 2 years. The frequency and severity of
               JME was increased and each episode was lasting for 15-30 secs. Levetiracetam (LEV) (20 mg/kg/day), was added to VPA since
               6 months. In spite of dual AED therapy his JME continued to worsen. Lamotrigine (LTG) 25 mg (adjuvant therapy) alternate days
               for initial two weeks and increased to 50 mg for next 2 weeks. Within 3 weeks of triple regimen, the child suddenly developed
               urticarial rash involving the face, upper limb, trunk was treated with antihistamines [Figure  1]. On day 5 of illness the child was brought to paediatric casualty. The child was lethargic, febrile, dehydrated. On examination,
               widespread large necrotic blisters, erosions, haemorrhagic crusting involving skin, oral, eyes and anogenital mucosae (>40%
               of body surface) was suggestive of TEN [Figure  2A,B,C]. Nikolsky sign was positive. Target lesions were seen over acral skin, palms and soles [Figure  3]. Electroencephalography (EEG) revealed, bilateral generalised epileptiform discharges with hypsarrhythmia. Computed tomography
               (CT), and magnetic resonance imaging (MRI) of the brain both were normal. Tzanck smear was negative for acantholytic cells.
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            The child was managed in paediatric at intensive care unit with strictly barrier nursing measures. Investigational workup
               revealed anaemia (Hb- 9gms/dl), mild leucocytosis, eosinophilia and no atypical cells. All the biochemical, microbiological
               and urine analysis tests were normal except raised acute phase reactants. Screening for HIV, HBV, HCV and HSV serology were
               negative. Bacterial culture and sensitivity of pus, blood and urine revealed no growth. 
            

            Genetic analysis with whole genome sequencing was done which showed a heterozygous nonsense variant in Exon 11 of CILK1 gene
               and a heterozygous missense variant in Exon 9 of KCNQ3 gene. LTG was stopped immediately on the basis of Alden score (LTG
               -Alden score of 6 probable cause). The child was treated with diazepam and topiramate 25mg/ day, hydrocortisone (12.5 mg/m2
               IV every 6 hours), antibiotics, and adequate hydration for the initial five days. Two units of packed cells were given. Skin
               lesions were managed with wet collagen sheets, silver sulfadiazine impregnated paraffin gauze dressing, following normal saline
               compresses. Appropriate mouth care (oral washes with sodium borate) and eye care (tobramycin ophthalmic drops) were given.
               
            

            The child was provided paraffin coated banana leaf to minimize the friction. With all these measures, from day five (day 10
               of illness) onwards, the child started recovering, and become better, started taking oral fluids and there were no blisters
               or erosions. All the lesions resolved post inflammatory pigmentary changes [Figure  4]. The patient was discharged with VPA and L-carnitine after 15 days of treatment. 
            

            
                  
                  Figure 1

                  Represents clinical presentation on Day 1– Maculopapular rashes in face, bilateral upper limbs 
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                  Figure 2

                  A: TEN lesions on day 5 reveal extensive necrotic blisters with exfoliation affecting upper trunk and arms; B: Severe TEN lesions affecting face, lips and conjunctiva on day 5; C: Extensive TEN lesions, manifested as large hemorrhagic blisters and erosions on day 5 of illness.
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                  Figure 3

                  Targetoid lesions of TEN appearing over palms and soles on Day 5 illness
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                  Figure 4

                  Completed recovery of Lamotrigine induced TEN on day 10 reveal post inflammatory pigmentary changes.
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               Discussion

            TEN is also well known as Lyell syndrome first described by Alan Lyell in 1956. Mortality of TEN ranging from 15% to 25%.3 Various drugs can precipitate TEN (65% to 80% cases), like antiepileptic drugs (AED), antimicrobials, allopurinol, and analgesics.
               Immune dysregulation, infections, vaccination, active malignancy rarely cause TEN in genetically predisposed individuals.4 Median duration for LTG causing TEN is17 days and dosage is 50 mg for SJS and 87.5 mg  for TEN. Lamotrigine toxicity occurs
               with 16 g/ day dose, develop seizures, coma, conduction abnormalities and death. Combining LTG with Valproic acid (VPA)  causes
               SJS in 74% and TEN in 64% cases. The exact mechanism was poorly understood. Monotherapy with LTG, almost 55% bound to plasma
               proteins will be in circulation for 25–30 hours. VPA inhibits LTG glucuronidation, impair LTG clearance and increase the half-life
               of LTG to 60 hours. Arene oxide is a LTG metabolite (minor cytochrome P450 enzyme pathway), is toxic to nucleic acids, DNA,
               and RNA, leading to cellular damage in TEN. VPA further inhibits arene oxide detoxification by microsomal epoxide hydrolase
               (EPHX) and/or GSH-S-transferases and deplete glutathione levels.5, 6 
            

            Screening for HLA-B*15:02 allele (prevalent among South-East Asians) is essential. Sudden withdrawal of all AEDs at a time
               and rechallenging with newer AEDs will be the most challenging part. Adverse events are rare in children, mortality is also
               lesser 15% to 30%. Similarly recovery is also faster. Infection, sepsis and multi organ failure are common causes of mortality.
            

            In polypharmacy induced TEN, early suspicion, timely withdrawal of the culprit drug, intensive unit care, barrier nursing,
               adequate hydration, early institution of systemic corticosteroids, high-dose intravenous immunoglobulins (IVIG), ciclosporin,
               TNF antagonists, may improve the prognosis. Recovery is indirectly proportional to TEN severity, may take a period of 14-28
               days. 7, 8In developing countries like India, even in Govt hospitals, especially in rural areas, IVIG, plasmapheresis, biologics are
               not available. We successfully managed this child with TEN, following LTG polypharmacy complicated Juvenile myoclonic seizures
               without IVIG, by timely withdrawal, and supportive wound care, in southern district of India, was a real challenge. Hence
               we report this case report.
            

         

         
               Conclusion

            Polypharmacy of various AEDs become an unavoidable option in managing recalcitrant seizure disorders, responsible for severe
               adverse events like TEN. Concomitant therapy with VPA and LTG, in the absence of monitoring serum drug levels, enzymes, metabolites
               can worsen the outcome of SJS/TEN. Early suspicion, timely intervention, and multi-disciplinary approach are the mainstay
               in managing such critical cases. 
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               Limitations

            Skin biopsy, Serum levels of anticonvulsants, enzyme levels could not be performed. 

            IVIG could not able to give as it was not available
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