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EFNS Task Force Report: a questionnaire-based survey on the service
provision and quality assurance for determination of diagnostic autoantibody
tests in European neuroimmunology centres
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Autoantibodies to a wide variety of neural components are frequently sought in the sera of
patients with neurological diseases suspected to have an antibody-associated autoim-
mune basis.Variations in assay methodology and availability are likely to exist throughout
European diagnostic immunology centres, and interlaboratory discrepancies in perfor-
mance for some assays have been reported. The availability of quality assurance is largely
unknown. In this questionnaire-based EFNS task force, all 18 national representatives of
the Neuroimmunology Panel within the EFNS were invited to estimate the service provi-
sion within their country; 12 panel members responded. From these responses, it emerged
that a range of assays are being performed throughout European centres, involving over
20 separate antigens, using a broad array of immunodetection techniques. With the excep-
tion of the estimation of anti-AChR antibodies for the diagnosis of myasthenia gravis, no
systematic quality assurance schemes are available, this being conducted on an ad hoc ba-
sis, or not at all. Since quality is a central component of assay sensitivity and specificity, we
conclude that there is an urgent need to introduce pan-European quality assurance
schemes, based on provision of positive and negative test sera from a central source, and

in which all neuroimmunology laboratories should participate.

Introduction

Over the last decade, there has been a steady increase in
the use of antinerve antibody assays to aid both diagnosis
and research into neurological diseases thought to have an
antibody-mediated autoimmune basis (Giometto et al.,
1999; Vincent et al., 1999). The range of antigens tested
and their associated diseases includes nerve and neuro-
muscular junction disorders and paraneoplastic disor-
ders affecting the central nervous system, as listed in
Table 1. With respect to the use of the anti-acetylcholine
receptor (anti-AChR) antibody assay to aid in the diagno-
sis in myasthenia gravis, the radioimmunoassay in stan-
dard use has been thoroughly validated and both non-
commercial and commercial quality assurance schemes
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are available for laboratories to participate in. However,
the procedures in place for identification of antibodies
that mark paraneoplastic syndromes and for antiganglio-
side antibodies are less well developed. Efforts have been
made to produce standard protocols, exchange samples
and run workshops in both these latter areas, for example
as manifested by the INCAT (Immune Neuropathy Cause
and Treatment) group (Willison et al., 1999). Such studies
have principally involved researchers and laboratories
with a specialized interest in these fields rather than clin-
ical laboratories performing routine screening (Zielasek
etal.,1994).

The antineuronal antibodies associated with paraneo-
plastic syndromes, anti-Hu, anti-Yo and anti-Ri (ANNA-
1, PCA-1, ANNA-2, respectively), were initially demon-
strated by immunohistochemistry of brain sections, and
more recently by blotting of recombinant proteins. The
clinical utility of these investigations is considerable, and
the importance of accurate identification paramount to
clinical decision-making. In addition, this spectrum of
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Table 1 Antigens tested and their associated diseases

Antibody specificity

Associated neurological disorders

Detection method

References

Anti-Hu (ANNA-1)

Anti-Yo (PCA-1)
Anti-Ri (ANNA-2)
Anti-Tr

Anti-amphiphysin

Anti-CV2

Anti-VGKC
Anti-VGCC

Anti-(TA) Ma2
Anti-AChR

Anti-GQlb(IgG/IgM)

Anti-GMI, GDIb (IgM)
Anti-GM1 (IgG/IgM)
Anti-GDla (IgG)
Anti-GDIb and other
disialylated gangliosides
(IeM)

Anti-MAG/SGPG (IgM)

Anti-GAD

Subacute sensory

neuroneopathy, limbic encephalitis,
Brain stem encephalitis,
paraneoplastic encephalomyelitis,
Chronic pseudoobstruction
Paraneoplastic cerebellar degeneration

Myoclonus/opsoclonus
Paraneoplastic cerebellar degeneration

Stiff man (person) syndrome,
encephalomyelitis, subacute
sensory neuroneopathy
Cerebellar degeneration,
encephalomyelitis,

limbic encephalitis
Acquired neuromyotonia
Lambert-Eaton myasthenic
syndrome, paraneoplastic
cerebellar degeneration
Limbic encephalitis

Myasthenia gravis

Miller Fisher Syndrome,

Guillain-Barré syndrome with
ophthalmoplegia

Multifocal motor neuropathy,

Motor forms of Guillain-Barré syndrome
Acute motor axonal neuropathy
Paraproteinemic neuropathies
CANOMAD

IgM paraproteinaemic neuropathy
Stiff person syndrome/cerebellar ataxia

IMH/IME, confirmed by
WB on recombinant protein
or neuronal extracts

IMH/IME, confirmed by
WAB, as above

IMH/IME, confirmed by
WB as above

IMH/IMF (requires fixed
tissue)

IMH/IMF (requires
fixed tissue), confirmed
by WB as above
IMH/IMF (requires fixed
tissue), confirmed by WB,
as above

R/A

R/A

IMH/IME, confirmed by WB,
as above
R/A

ELISA, TLC

ELISA,TLC

ELISA,TLC
ELISA, TLC

WB of CNS myelin, ELISA
IMH/IMF (requires fixed
tissue), confirmed by

Dalmau et al. (1992)
Lucchinetti et al. (1998)
Giometto et al. (1999)

Peterson et al., 1992
Furneaux ef al., 1990
Luque et al. (1991)

Graus et al. (1997)

Saizet al., 1999
Folli et al., 1993

Honnorat et al., 1996;

Hart et al. (1994)
Motomur et al. (1995)
Mason et al. (1997)
Vincent (1999)

Voltz et al. (1999)

Vincent and
Newsom Davis (1985)
Willison et al., 1999

Willison et al., 1999
Ho et al. (1999)

Willison et al. (1996)

Weiss et al. (1999)
Solimena et al., 1990
Saiz et al. (1997)

WB, R/A

IMH/IMF: immunohistochemistry/immunofluorescence; WB: Western blot; requires fixed tissue: requires paraformaldehyde fixed tissue; R/A:
radioimmunoassay; TLC: thin layer chromatography overlay; ELISA: enzyme-linked immunosorbent assay; MAG: myelin associated glycoprotein;

SGPG: sulphated glucuronyl paragloboside; CANOMAD: chronic ataxic neuropathy, ophthalmoplegia, M protein, cold agglutinins, antidisialosyl

antibodies.

autoantibodies is the subject of important research devel-
opments. This has been recently discussed in a detailed
workshop report (Vincent et al., 1998).

The determination of antiganglioside and glycolipid
antibodies has increasingly entered the clinical domain
over recent years. Antiglycolipid antibodies are asso-
ciated with acute and chronic peripheral neuropathies
and may be useful in diagnosis of clinical subtypes of
neuropathy. They are widely measured by enzyme-
linked immunosorbent assay, dot blot, and thin-layer
chromatography overlay.

Both antineuronal and antiglycolipid antibody assays
are being conducted in laboratories throughout Europe

without any externally or independently monitored qual-
ity assurance being widely available, to our knowledge. In
order to investigate the scale of this issue and to identify
the perceived needs of neuroimmunology laboratories in
assay availability and quality, we conducted a question-
naire-based survey of European neuroimmunology cen-
tres and here report and discuss the findings.

Methods

Under the auspices of the EFNS Scientific Panel on
Neuroimmunology, an antinerve antibody Task Force was
established to conduct the review. Eighteen national re-
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presentatives were invited to participate in a question-
naire-based survey. The questionnaire requested informa-
tion on the following.

1 The availability of tests both within the individual’s in-
stitution and nationally.

2 An approximation of the number of tests conducted
annually.

3 The methodology used.

4 The availability of quality assurance schemes.

5 The availability of positive and negative control sera.

6 The interest in setting up and participating in a pan-
European quality assurance scheme.

Results

The questionnaire was distributed to 18 national mem-
bers of the EFNS Scientific Panel on Neuroimmunology,
of which 12 responded. The range of assays being con-
ducted is summarized in Table 1, as are the associated
neurological disorders. Antibody assays for anti-AChR
antibodies are widely available, being conducted in at
least one centre in most of the countries that responded
(10 out of 12). Quality assurance schemes were used either
nationally or internationally and the exclusive method
used was the standard radioimmunoassay, using iodi-
nated bungarotoxin bound to acetylcholine receptors ex-
tracted either from muscle or muscle-like cell lines.

Antibodies to glutamic acid decarboxylase (GAD),
found in autoimmune stiff man syndrome, were con-
ducted in five out of 12 neuroimmunology laboratories in
responding countries and were estimated using a variety
of methods including immunohistology, ELISA, radio-
immunoassay and Western blot. At present it is difficult
to compare values between different laboratories, despite
of the use of International Units in some cases. Because
these assays are designed principally for use in investiga-
tion of diabetes, and because titres are much higher in stiff
man and some cases of cerebellar ataxia than in diabetes,
it will be important to ensure that laboratories perform-
ing this test for neurological disorders use techniques de-
signed to measure high titres.

Antibodies assays to voltage gated calcium channels
(VGCCQ) and potassium channels (VGKC) were rarely
conducted, being available in three and one surveyed cen-
tres, respectively. A commercial kit for the VGCC test is
now available, and results from different laboratories
should be comparable.

Antibody assays for Hu (ANNA-1) and Yo (APCA-1)
were widely available and frequently conducted in many
centres in most countries (nine out of the 12 neuroimmu-
nology laboratories), using a combination of immunohis-
tochemistry and Western blot analysis. Anti-Ri (ANNA-
2), anti-Tr and anti-amphiphysin antibodies were sought
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less frequently. The less frequent paraneoplastic antibo-
dies, anti-Ma, anti-Ta, anti-CV2, can also be detected by
immunohistochemistry, but in many cases fixed rather
than fresh frozen tissue is required. There is a need to dis-
tribute positive sera to help in the recognition of these
antibodies.

Antimyelin-associated glycoprotein (MAG) antibo-
dies were determined in laboratories in at least one centre
in seven of the 12 countries, using a commercial kit which
has good standardization, or using Western blot of myelin.
Measurement of antiganglioside antibodies was also
widely available in many centres and included a wide
range of gangliosides and glycolipids (e.g. GM1, GM2,
GAl, GDIb, GQIb and sulphatides), but the details of
the ELISAs used differ considerably between different la-
boratories.

In response to questions on quality assurance, most of
the centres reported that they conducted in-house quality
assurance, although information on their precise nature
was not sought. However, the only assay in which national
or international quality assurance was available was the
anti-AChR antibody assay. With respect to quality assur-
ance schemes for other antigens, all laboratories indi-
cated that they would join a quality assurance scheme for
at least some, if not all, of the investigations they were
conducting.

Discussion and recommendations

It is evident from this survey that a wide variety of anti-
body assays used in the diagnosis of neuroimmunological
diseases are being conducted in many centres throughout
Europe. This represents a healthy perception of the clini-
cal utility of such investigations amongst clinical neurolo-
gists but also highlights the need for a high degree of
interlaboratory uniformity and standards of practice.

A number of co-operative interlaboratory studies have
previously been conducted through distribution of coded
positive and negative samples to participating labora-
tories. These have demonstrated marked variations in the
ability to detect accurately positive or negative samples
for both antiganglioside antibodies and antibodies mark-
ing paraneoplastic syndromes, particularly for borderline
samples. This particular issue was not addressed in this
survey. However, information was sought on methodol-
ogy and in this context it is evident that the methodologies
being used vary quite widely amongst different labora-
tories.

The most striking finding of this survey was the lack of
any organized quality assurance scheme for the great ma-
jority of these autoantibodies, the exception being for
anti-AChR antibodies. The survey indicated a very strong
demand for such quality assurance schemes to be insti-
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tuted. The mechanism by which such schemes should be
organized is a matter for debate. Our recommendations
are thus summarized as follows:

e The determination of antineuronal antibodies should
be conducted using protocols agreed during the course
of multicentre comparative studies, such as the INCAT
study for antiglycolipid antibodies.

e Laboratories conducting immunoassays for anti-
AChR antibodies should join existing quality assurance
schemes.

o Where no official scheme is available (i.e. for the major-
ity of assays covered in this survey) laboratories should
develop arrangements for exchanging coded positive and
negative samples at least biannually, to ensure sensitivity
and specificity are being maintained.

o A quality assurance scheme for the most commonly
measured antiglycolipid antibodies (GM1 and GQlb)
and paraneoplastic antibodies (Hu and Yo) should be es-
tablished as a matter of priority.

e The EFNS should consider how optimal quality control
schemes in Europe are best established, both for labora-
tory and other measures, and should actively promote
such schemes.
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