EDITORIAL

Autoantibody Associated Disorders of the
CNS in Children: The List Keeps
Growing

Can J Neurol Sci. 2012; 39: 129-131

In this issue of the Canadian Journal of Neurological
Sciences, Wong-Kisiel et al draw timely attention to some
autoimmune (AI) etiologies for “encephalopathies” and
epilepsies in children (the term will be used to include
adolescents).1 Timely, because of the explosion of knowledge in
this field, the potential for treatment, and the association with
malignancies.
Seminal observations in the first half of the 20th century,
contributed to the recognition of autoimmunity and AI diseases.2
Autoimmune diseases affect 4%-8% of the population in some
western countries,3,4 and may now be the third leading cause of
morbidity and mortality in the industrialized world.5
Experimental and clinical observations over the past 50 years
have identified the essential roles of genetic, gender,
immunologic and environmental factors in the occurrence of AI
diseases; 78% of those affected are women, and individuals and
families often have more than one AI disorder.4-10 Infection is a
well recognized environmental trigger. Decline in infectious
diseases and improvements in hygiene, have been postulated
(“The hygiene hypothesis”) to explain the apparent increase in
AI disorders in developed countries, but other factors may also
be responsible.11
The term “autoimmunity” is generally used when the
inflammatory response is due to a specific adaptive immune
response against host antigens, associated with specific autoreactive lymphocytes or antibodies. Autoimmunity may be
‘physiological’ or ‘pathological’, and the mere presence of
circulating antibodies is not proof of AI disease.12 Hence, criteria
(“Witebsky’s postulates”) modelled on Koch’s postulates, were
proposed to classify AI diseases into three categories: those with
direct, indirect and circumstantial evidence for autoimmunity
respectively, a position endorsed by Drachman.13,14 In the
Neurosciences, Myasthenia Gravis is the best example of the
first, Multiple Sclerosis of the second, with almost all of the
remaining AI disorders falling into the third category.
Immune-mediated inflammation, not necessarily AI, can
occur in some CNS conditions, for reasons that are often not
clear, neurometabolic disorders like adrenoleukodystrophy and
neuronal ceroid lipofuscinoses being examples. In others, such
as the Aicardi-Goutieres syndrome which has some similarities
to familial chilblain lupus, a genetic defect may predispose to an
abnormal immune-mediated inflammatory response.15 The
distinction between non AI and AI mechanisms may be difficult
in clinical practice, and both phenomena may be responsible for
some disorders.
The terms, paraneoplastic, parainfectious and idiopathic,1
describe sub-groups rather than primary etiologies, for entities
such as opsoclonus-myoclonus syndrome, limbic encephalitis
associated with voltage gated potassium channel complex
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(VGKC), and Anti-N-methyl-D-asparate receptor (NMDAR)
encephalitis. As the subsequent paragraphs suggest, the potential
list of AI disorders keeps growing like the many-headed Hydra
of Greek mythology.
Wong-Kisiel et al have addressed the complex relationship
between seizures and AI mechanisms, as have Vincent’s
group.1,16,17 Recently, Suleiman et al reported a four-month-old
female infant who presented with intractable epileptic spasms
and developmental delay; the cerebrospinal fluid showed
elevated neoptrin and mirrored oligoclonal bands, prompting the
testing for autoantibodies; VGKC antibodies were elevated.18
Thus, AI mechanisms can affect very young children.
The neurological manifestations of Mycoplasma pneumonia
may have an immunological basis.19 NMDAR encephalitis was
associated with evidence of acute Mycoplasma pneumoniae in
four of ten adults and children in the California encephalitis
project, an association that lends further support to the
contribution of infectious agents to AI disease.20 In a prospective
study of 203 adults and children with encephalitis from England,
21% had an immune-mediated etiology.21 Hence, immunemediated encephalitides should be included in the differential
diagnosis of children presenting with fever and coma.22 The
occurrence of psychotic symptoms, sleep disturbances and
dyskinesias in such a setting is strongly suggestive of NMDAR
encephalitis.
Pathological autoimmunity, triggered by infection in a
genetically predisposed individual, may be responsible for
several syndromes (with intriguing eponyms such as AERRPS,
AESD, DESC, NORSE, FIRES) associated with acute, often
intractable seizures and impaired consciousness, as well as
entities such as hemorrhagic shock and encephalopathy
syndrome and acute necrotizing encephalopathy.23-30 Elevated
VGKC antibodies were found in a boy with fever-induced
refractory epileptic encephalopathy in school-age children
(FIRES).30 However, a genetically determined inflammatory
cascade, rather than an autoantibody mediated disorder, seems
likely in most of these cases.
Voltage gated potassium channel complex antibodies may not
actually bind to the potassium channel but rather to synaptic
proteins closely bound to VGKC. Lai et al have shown that the
limbic encephalitis attributed to VGKC antibodies, is actually
associated with LGI1 (leucine-rich, glioma-inactivated)
antibodies and should be considered an AI synaptic
encephalopathy.31
Autoantibodies (NMO-IgG) targeting the water channel
aquaporin-4 (AQP4) are biomarkers for neuromyelitis optica
(NMO). Several studies in adults and children have shown that
the manifestations of NMO go beyond optic neuritis and
transverse myelitis, to include seizures, opthalmoplegia, ataxia
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and co-existing AI disorders.32 Neuromyelitis optica is therefore
now referred to as “NMO spectrum disorder.” Aquaporin-4
autoimmunity may be mistakenly diagnosed as multiple sclerosis
in children. The spectrum of neurological syndromes associated
with glutamic acid decarboxylase (GAD) antibodies is also
widening, although stiff-person syndrome and cerebellar ataxia
remain the most common.33 However, it is not clear whether
GAD antibodies will prove to be important and pathogenic;
GAD is an intracellular antigen, and antibodies should not have
access to GAD unless there is disruption of the cell membrane.
Clinicians dealing with children must consider the possibility
of immune-mediated CNS disorders in a bewildering variety of
acute and chronic clinical scenarios,1 especially if the child is
female. In addition to a high degree of clinical suspicion,
biomarkers in the blood and cerebrospinal fluid can aid in
diagnosis.34 The presence of fever or suggestion of an infective
etiology does not exclude a triggered or concomitant immune
process. Magnetic resonance imaging may suggest a
demyelinating process, but is often normal or non- specifically
abnormal on T1- or T2- weighted imaging in many AI CNS
diseases. The diagnosis of an AI disorder is important, as
malignancies may be responsible for some cases. In addition,
prompt ‘immune-therapy’, albeit based on observational studies,
to which Wong-Kisiel et al allude,1 may improve outcome.
The clinical manifestations of AI disorders of the nervous
system continue to unfold. It is very likely that as yet
unrecognized autoantibodies will explain several currently
unexplained conditions. New assays are likely to employ ‘cell
based’ approaches that present the antigen in its conformational
state. Many autoantigens are likely to be important cell surface
receptors or synaptic proteins involved in neurotransmission. We
may be able to correlate the type of autoantibody with response
to immunotherapy.
As Vincent et al suggest,35 recent advances in the field of AI
disorders in general and AI CNS disorders in particular, have
created a pressing need for a rational universally accepted
current classification that will assist clinicians and researchers.
In addition, there is equal urgency to clarify the significance of
antibodies in clinical situations. The European Federation of
Neurological Societies has developed guidelines for the
diagnosis and management of NMO.36 A similar consensus is
needed for the entire group of AI and suspected AI CNS
disorders in adults and children.
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NOTE

We have provided some simple definitions:
Biomarker: A “substance” that is objectively measured and
evaluated as an indicator of normal or pathogenic processes, or
pharmacologic responses to a therapeutic intervention. It may
have a causal role or be secondary to the disease.
Autoantibody: An antibody directed against ‘self’ i.e., against a
component of one own’s tissue.
Autoantigen: Normal protein or protein complex against which
autoantibody is formed.
REFERENCES

1.

2.

3.

4.

5.

6.
7.

8.

9.

10.
11.

12.

13.

14.

15.

16.
17.

Wong-Kisiel LC, McKeon A, Wirrell EC. Autoimmune
encephalopathies and epilepsies in children and teenagers. Can J
Neurol Sci. 2012; 39(2):134-44.
Mackay IR. Travels and travails of autoimmunity: a historical
journey from discovery to rediscovery. Autoimmun Rev.
2010;9(5):A251-8.
Eaton WW, Pedersen MG, Atladottir HO, Gregory PE, Rose NR,
Mortensen PB. The prevalence of 30 ICD-10 autoimmune
diseases in Denmark. Immunol Res. 2010;47(1-3):228-31.
Fairweather D, Rose NR. Women and autoimmune diseases. Emerg
Infect Dis. 2004;10(11):2005-11.
Kivity S, Agmon-Levin N, Blank M, Shoenfeld Y. Infections and
autoimmunity--friends or foes? Trends Immunol. 2009;30(8):
409-14.
Hewagama A, Richardson B. The genetics and epigenetics of
autoimmune diseases. J Autoimmun. 2009;33(1):3-11.
Rose NR. The genetics of autoimmune thyroiditis: the first decade.
J Autoimmun. 2011;37(2):88-94.
Delogu LG, Deidda S, Delitala G, Manetti R. Infectious diseases
and autoimmunity. J Infect Dev Ctries. 2011;5(10):679-87.
Weiner LP, Johnson RT, Herndon RM. Viral infections and
demyelinating diseases. N Engl J Med. 1973;288(21):1103-10.
Holmes MC, Burnet FM. The natural history of autoimmune
disease in NZB mice. A comparison with the pattern of human
autoimmune manifestations. Ann Intern Med. 1963;59:265-76.
Rook GA. 99th dahlem conference on infection, inflammation and
chronic inflammatory disorders: Darwinian medicine and the
'hygiene' or 'old friends' hypothesis. Clin Exp Immunol. 2010;
160(1):70-9.
Witebsky E. The question of self-recognition by the host and
problems of autoantibodies and their specificity. Cancer Res.
1961;21:1216-22.
Rose NR, Bona C. Defining criteria for autoimmune diseases
(Witebsky's postulates revisited). Immunol Today. 1993;14(9):
426-30.
Drachman DB. How to recognize an antibody-mediated
autoimmune disease: criteria. Res Publ Assoc Res Nerv Ment
Dis. 1990;68:183-6.
Crow YJ, Rehwinkel J. Aicardi-Goutieres syndrome and related
phenotypes: linking nucleic acid metabolism with autoimmunity.
Hum Mol Genet. 2009;18(R2):R130-6.
Vincent A, Crino PB. Systemic and neurologic autoimmune
disorders associated with seizures or epilepsy. Epilepsia. 2011;
52 Suppl 3:12-17.
Vincent A, Irani SR, Lang B. Potentially pathogenic autoantibodies
associated with epilepsy and encephalitis in children and adults.
Epilepsia. 2011;52 Suppl 8:8-11.

Downloaded from https://www.cambridge.org/core. IP address: 3.235.41.241, on 12 Apr 2021 at 13:21:59, subject to the Cambridge Core terms of use, available at
https://www.cambridge.org/core/terms. https://doi.org/10.1017/S0317167100013123

LE JOURNAL CANADIEN DES SCIENCES NEUROLOGIQUES
18. Suleiman J, Brenner T, Gill D, et al. Immune-mediated steroidresponsive epileptic spasms and epileptic encephalopathy
associated with VGKC-complex antibodies. Dev Med Child
Neurol. 2011;53(11):1058-60.
19. Bitnun A, Ford-Jones E, Blaser S, Richardson S. Mycoplasma
pneumoniae ecephalitis. Semin Pediatr Infect Dis. 2003;14(2):
96-107.
20. Gable MS, Gavali S, Radner A, et al. Anti-NMDA receptor
encephalitis: report of ten cases and comparison with viral
encephalitis. Eur J Clin Microbiol Infect Dis. 2009;28(12):
1421-9.
21. Granerod J, Ambrose HE, Davies NW, et al. Causes of encephalitis
and differences in their clinical presentations in England: a
multicentre, population-based prospective study. Lancet Infect
Dis. 2010;10(12):835-44.
22. Seshia SS, Bingham WT, Kirkham FJ, Sadanand V. Nontraumatic
coma in children and adolescents: diagnosis and management.
Neurol Clin. 2011;29(4):1007-43.
23. Ismail FY, Kossoff EH. AERRPS, DESC, NORSE, FIRES: multilabeling or distinct epileptic entities? Epilepsia. 2011;52(11):
e185-9.
24. Mikaeloff Y, Jambaque I, Hertz-Pannier L, et al. Devastating
epileptic encephalopathy in school-aged children (DESC): a
pseudo encephalitis. Epilepsy Res. 2006;69(1):67-79.
25. Nabbout R, Vezzani A, Dulac O, Chiron C. Acute encephalopathy
with inflammation-mediated status epilepticus. Lancet Neurol.
2011;10(1):99-108.
26. Neilson DE, Adams MD, Orr CM, et al. Infection-triggered familial
or recurrent cases of acute necrotizing encephalopathy caused by
mutations in a component of the nuclear pore, RANBP2. Am J
Hum Genet. 2009;84(1):44-51.

Volume 39, No. 2 – March 2012

27. Takanashi J. Two newly proposed infectious encephalitis/
encephalopathy syndromes. Brain Dev. 2009;31(7):521-8.
28. van Baalen A, Hausler M, Boor R, et al. Febrile infection-related
epilepsy syndrome (FIRES): a nonencephalitic encephalopathy
in childhood. Epilepsia. 2010;51(7):1323-8.
29. Wilder-Smith EP, Lim EC, Teoh HL, et al. The NORSE (new-onset
refractory status epilepticus) syndrome: defining a disease entity.
Ann Acad Med Singapore. 2005;34(7):417-20.
30. Illingworth MA, Hanrahan D, Anderson CE, et al. Elevated VGKCcomplex antibodies in a boy with fever-induced refractory
epileptic encephalopathy in school-age children (FIRES). Dev
Med Child Neurol. 2011;53(11):1053-7.
31. Lai M, Huijbers MG, Lancaster E, et al. Investigation of LGI1 as
the antigen in limbic encephalitis previously attributed to
potassium channels: a case series. Lancet Neurol. 2010;9(8):
776-85.
32. McKeon A, Lennon VA, Lotze T, et al. CNS aquaporin-4
autoimmunity in children. Neurology. 2008;71(2):93-100.
33. Saiz A, Blanco Y, Sabater L, et al. Spectrum of neurological
syndromes associated with glutamic acid decarboxylase
antibodies: diagnostic clues for this association. Brain. 2008;131
(Pt 10):2553-63.
34. Dale RC, Brilot F. Biomarkers of inflammatory and auto-immune
central nervous system disorders. Curr Opin Pediatr. 2010;22(6):
718-25.
35. Vincent A, Bien CG, Irani SR, Waters P. Autoantibodies associated
with diseases of the CNS: new developments and future
challenges. Lancet Neurol. 2011;10(8):759-72.
36. Sellner J, Boggild M, Clanet M, et al. EFNS guidelines on
diagnosis and management of neuromyelitis optica. Eur J
Neurol. 2010;17(8):1019-32.

Downloaded from https://www.cambridge.org/core. IP address: 3.235.41.241, on 12 Apr 2021 at 13:21:59, subject to the Cambridge Core terms of use, available at
https://www.cambridge.org/core/terms. https://doi.org/10.1017/S0317167100013123

131

