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Abstract
Background: Acute disseminated encephalomyelitis (ADEM) is a rare, monophasic, demyelinatingdisease of the CNS which sometimes could be refractory to traditional treatment.
Case Presentation: We present a case of fulminant ADEM which is treated with combination ofcorticosteroid, intravenous immunoglobulin and cyclosporine.
Conclusion: Immunosuppressive agents such as cyclosporine may be effective especially infulminant form of the disease.
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IntroductionAcute disseminated encephalomyelitis (ADEM) isa monophasic syndrome characterized by therapid onset of neurologic signs and symptomsafter viral or bacterial infections or more rarely byvaccination with an incidence of 0.4 to 0.8 per100,000 per year [1-6], and generally affectschildren aged 5 months to 12 years [8]. A triad offocal neurologic deficit, ataxia and alteration inmental state has been described for this rarecondition [9]. Features that may aid indistinguishing ADEM include prodromal febrileillness, frequent widespread central nervoussystem (CNS) disturbance (coma/drowsiness),with high load lesions, large bilateral white matterlesions and thalamic involvement in neuroimaging

[10]. Therapeutic agents include corticosteroids,intravenous immunoglobulin, and plasmapheresis[6,11]. Immunosuppressive agents have been usedin rare circumstances [12,13]. It is more frequentlyencountered in children than in adults [14] andaffecting boys more frequently. No association wasfound between magnetic resonance imaging (MRI)finding and disability [4,15].
Case PresentationThis 6-year-old boy visited pediatric clinic inBesat, a university-affiliated urban hospital,because of acute onset ataxia, loss of
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consciousness and disorientation after upperrespiratory illness for one week. He was admittedin pediatric neurology ward with primarydiagnosis of acute encephalitis. Rapid course ofclinical signs and symptoms included progressiveloss of consciousness, confusion, ptosis, droolingand progressed to bulbar palsy and respiratoryinsufficiency. Because of rapid mentaldeterioration mechanical ventilation started 6hours after admission. Axillary body temparaturewas 37.2oC, BP 100/60mmHg, RR 24/min, and PR120/min. Papillary reflexes were normal, deeptendon reflex was diminished in patellar tendons;bilaterally upward Babinski sign, and decreasedmuscle force especially in lower extremities werepresent. Cerebrospinal fluid (CSF), blood, andurine cultures were negative. CSF-PCR for HSValso was negative. BUN 16, Cr 0.7, liver functiontests and plasma amonia were normal. ESR was 34and C-reactive protein was positive (2+). Antinuclear antibodies (ANA), peripheral andCytoplasmic antineutrophil cytoplasmicantibodies (p-ANCA and c-ANCA) were negative.The course of treatment was complicated withaspiration pneumonia and right side focal toniccolonic seizures. In the course of treatment (inPICU) two times of CPR performed successfully.Brain CT scan (without contrast) was normal,brain MRI revealed demyelinating areas insubcortical and posterior occipital lobs (Fig. 1).Clinical signs of encephalitis, rapid progressivecourse of the disease and MRI features were

suggestive of ADEM. Intravenous methyl-prednisolone 30 mg/kg/day for 3 days led to noimprovement, so it was tapered during 14 days.Intravenous immunoglobulin (IVIG)(0.4gr/Kg/day) given for 5 days, did not changemental status. The patient was ventilatordependent. Eight days after admission we decidedto give intravenous cyclosporine              3mg/Kg/day and discontinued after 5 days. Renalfunction was monitored by intermittent BUN andCreatinine measurements. Four days laterconsciousness of the patient had significantlyimproved and he could be weaned from ventilator.After 26 days he was discharged from pediatricintensive care unit (PICU) and transmitted topediatric ward. Electromyography done later infollow up showed a demyelinating pattern. Aftersix months follow up he had no neurologicsequels.
DiscussionThe diagnosis of ADEM in our patient was basedon clinical presentation with fever, altered level ofconsciousness, motor deficits, imaging findings [16],and the exclusion of acute CNS infections.Alteration of consciousness and rapid evolution ofdisease have been shown in previous reports to bepoor prognostic factors [2] which were positive in

Fig. 1: Brain MRI shows multiple hyperintense images as diffiuse subcortical demyelinating areas especially inposterior occipital lobs
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in our patient and classified him as a severefulminant form of ADEM [17]. Up to now,intravenous high-dose corticosteroid treatment,based on empirical evidence, is widely accepted asthe first-line therapy [4,18]. The usual approach isadministration of methyl-prednisolone for 3-5days intravenously [2]. High dose intravenousmethyl-prednisolone (15-30 mg/kg/day,maximum 1 g) given for 3 days, when used earlyduring the course of fulminant ADEM, waseffective in some reports [18,19]. Clinicalimprovement generally begins within 24 hours ofthe first dose of methyl-prednisolone even inpatients with protracted worsening before theinstitution of treatment [5]. Other anti-inflammatory and immunosuppressant thera-piesas well as plasmapheresis and intravenousimmunoglobulin may be effective [2,20,21].Appreciable clinical improvement in ADEMpatients treated with intravenous immuno-globulin was noted after 2–4 days [22]. In refractorycases, steroids have been used in combinationwith intravenous immuno-globulin [17,19,23].Immunosuppressive agents, such ascyclophosphamide or cyclosporine, should beconsidered as alternative therapies ifcorticosteroid treatment shows no clinical effect[2,12,13,24]. Recently, a therapeutic guideline hasbeen proposed to facilitate clinical judgment anddecision making on treatment of fulminant ADEM[17]. According to this protocol the presence of  thefollowing progressively deteriorating clinicalmanifestations, either isolated or in continuum,were considered indications for either high-dosemethyl-prednisolone or intravenousimmunoglobulin (or combined) treatment: (1)rapid deterioration to become unconscious alongwith impairment of cranial nerves and bulbarinsufficiency; (2) severe optic neuritis associatedwith progressive visual loss; (3) motordeterioration to develop flaccid paraplegia andbecome bedridden; and (4) respiratory failurerequiring mechanical ventilation [17]. As notedpreviously, our patient had 3 criteria of thisguideline. So methyl-prednisolone pulse was triedafter the diagnosis of ADEM was establishedwithout clinically observed significantimprovement. Because of rapid progression of thedisease and severe clinical course we started IVIGas a second line therapy. Our patient was in fairly

severe clinical state at the time of starting IVIGtherapy. Although the treatment was attemptedrapidly, there was no improvement in clinical stateafter 5 days; thus a third line agent(immunosuppressive drug) was started. Althougha spontaneous improvement cannot be ruled out,we think the effect of cyclosporine in our patientwas remarkable.

ConclusionIn conclusion, we observed that although high-dose corticosteroid and IV immunoglobulintreatments are widely used as routine therapeuticapproaches in ADEM, treatment failure is stillpossible. This should be taken into considerationin designing therapeutic trials in ADEM.Immunosuppressive agents such as cyclosporinemay be effective, especially in patients whopresent with a fulminant form of the disease.
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