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Investigators from Ruth Children’s Hospital, Haifa,
and Schneider Medical Center, Petah Tikuah, Israel,
evaluated the long-term motor and neurocognitive outcome
of 43 children hospitalized during 2002-2012 with acute
disseminated encephalomyelitis (ADEM), and identified
prognostic risk factors. Patients were treated with IV
methylprednisolone 30 mg/kg for 3-5 days, followed by oral
corticosteroids. Full neurological examinations and
comprehensive neurocognitive and behavioral assessments
identified different degrees of neurological sequelae in 26
children (61%) after a mean follow-up of 5.5 +/-3.5 years.
Persisting symptoms occurred in 44%. The most common
residual impairments included attention-deficit hyperactivity
disorder (44%), behavioral problems (32%), and learning
disabilities (21%). A full-scale IQ of 70 or less was found as
a sequel to ADEM in five (12%) children, compared to 2.2%
in the general population. Neurocognitive sequelae were
found even in children considered fully recovered at time of
discharge. The EEG performed in 16 patients was abnormal
in 12 (75%); epilepsy developed in only 3 patients (7%). MRI
revealed cortical and subcortical hemispheric lesions in 49%
of patients, basal ganglia and thalamus in 31%, brain stem in
26%, spinal cord in 20%, and cerebellum in 15%. Complete
resolution on follow-up MRI was found in 65% and partial
resolution in 35%. Risk factors for severe neurological
sequelae and poor long-term outcome were older age at
presentation (p=0.025) and male gender (p=024).
Neuropsychological testing and long-term follow-up is
recommended for all children with ADEM, even in those
with no neurological deficits at discharge. [1]

COMMENTARY. The cause of ADHD is highly genetic and
involves the dopamine receptor and transporter genes.
Environmental factors are also important and a gene-
environmental interplay is frequently recognized [2]. Among
acquired environmental etiologies for ADHD, viral
infections linked to an increased risk of ADHD include
measles, varicella, rubella, HIV, and enterovirus [2]. ADEM
is uncommon. Apart from the above Israel study, only one
similar study is listed in Pubmed. This involves 19 patients
(10 with ADEM before the age of 5 years), reported from
Australia. A brief neuropsychological assessment of children
with ADEM compared to 19 controls showed that those with

ADEM admitted before 5 years of age were particularly
vulnerable to impairments in both cognitive and social
domains, and had higher incidence of severe behavioral and
emotional problems [3]. A further patient with severe deficits
in arousal and sustained attention, associated with
hemispatial neglect, were secondary to ADEM that involved
the medial nuclei and pulvinar of the thalamus. Treatment
with the noradrenergic agonist guanfacine was associated
with a significant amelioration of impairments of both spatial
and sustained attention [4]. Guanfacine XR is effective in
treatment of ADHD [5], especially when stimulants are
contraindicated.

Disclosures
The author(s) have declared that no competing interests exist.

References

1. Shilo S, Michaeli O, Shahar E, Ravid S. Long-term motor, cognitive and
behavioral outcome of acute disseminated encephalomyelitis. Eur J
Paediatr Neurol 2016 Feb 2. [Epub ahead of print] http://dx.doi.org/
10.1016/j.ejpn.2016.01.008 PMID:26876769

2. Millichap JG. Etiologic classification of attention-deficit/hyperactivity
disorder. Pediatrics 2008 Feb;121(2):¢358-65. http://dx.doi.org/
10.1542/peds.2007-1332 PMID:18245408

3. Jacobs RK, Anderson VA, Neale JL, Shield LK, Kornberg AlJ.
Neuropsychological outcome after acute disseminated encephalomyelitis:
impact of age at illness onset. Pediatr Neurol 2004 Sep;31(3):191-7.
http://dx.doi.org/10.1016/j.pediatrneurol.2004.03.008 PMID:15351018

4. Singh-Curry V, Malhotra P, Farmer SF, Husain M. Attention deficits
following ADEM ameliorated by guanfacine. J Neurol Neurosurg
Psychiatry 2011 Jun;82(6):688-90. http://dx.doi.org/10.1136/
jnnp.2009.195792 PMID:20562462

5. Biederman J, Melmed RD, Patel A, McBurnett K, Konow J, Lyne A et
al.; SPD503 Study Group. A randomized, double-blind, placebo-
controlled study of guanfacine extended release in children and
adolescents with attention-deficit/hyperactivity disorder. Pediatrics 2008
Jan;121(1):¢73-84. http://dx.doi.org/10.1542/peds.2006-3695 PMID:
18166547

Pediatric Neurology Briefs 2016;30(2):15. http://dx.doi.org/10.15844/pedneurbriefs-30-2-6
ISSN: 1043-3155 (print) 2166-6482 (online) Received 2016 Mar 21. Accepted 2016 Mar 28. Published 2016 Apr 5.

©2016 The Author(s). This work is licensed under a Creative Commons Attribution 4.0 International License. 15


http://dx.doi.org/10.15844/pedneurbriefs-30-2-6
http://www.worldcat.org/oclc/19417722
http://www.worldcat.org/oclc/781441925
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://dx.doi.org/10.1016/j.ejpn.2016.01.008
http://dx.doi.org/10.1016/j.ejpn.2016.01.008
http://www.ncbi.nlm.nih.gov/pubmed/26876769
http://dx.doi.org/10.1542/peds.2007-1332
http://dx.doi.org/10.1542/peds.2007-1332
http://www.ncbi.nlm.nih.gov/pubmed/18245408
http://dx.doi.org/10.1016/j.pediatrneurol.2004.03.008
http://www.ncbi.nlm.nih.gov/pubmed/15351018
http://dx.doi.org/10.1136/jnnp.2009.195792
http://dx.doi.org/10.1136/jnnp.2009.195792
http://www.ncbi.nlm.nih.gov/pubmed/20562462
http://dx.doi.org/10.1542/peds.2006-3695
http://www.ncbi.nlm.nih.gov/pubmed/18166547
http://www.ncbi.nlm.nih.gov/pubmed/18166547
http://orcid.org/0000-0002-0173-7931

