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Myasthenia gravis

Innovative test systems
for serological differential diagnostics

B Exclusive: Myasthenia Gravis Mosaic 2 IIFT — cell-based assay (CBA) with gold-
standard potential for parallel analysis of autoantibodies against nicotinic acetyl-
choline receptors (AChR) and muscle-specific kinase (MuSK)

B Anti-Acetylcholine Receptor ELISA (IlgG) — quantitative test for detection of auto-
antibodies against AChR

B Supplementary diagnostics: tests for detection of autoantibodies against skeletal
muscle, titin and SOX1



Myasthenia gravis
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Myasthenia gravis (MG), along with Lambert-Eaton myasthenic syndrome, Dyspnea during
(LEMS), is an autoimmune-mediated myasthenic disorder. The main symptom of exertion and at rest
the disease is exertion-dependent muscle weakness which improves with rest. Weakness of
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This is caused by disruption of neuromuscular transmission. core musoles, of axtramity
fatigue muscles

MG often begins with ocular symptoms such as diplopy and paralysis of the
outer eye muscles and eyelid lifter muscles, leading to the typical asymmetrical
ptosis. In 70-80% of patients, the disease generalises in the following two to
three years. The muscle weakness is then rarely restricted to one muscle group,
but can affect the entire musculoskeletal system as well as the breathing and
chewing muscles (generalised MG). Pure ocular disease courses occur in only
10-15% of patients (ocular MG)."

Typical symptoms of MG

Incidence: 0.25-3.0 per 100.000 inhabitants®
Prevalence: 10-36 per 100.000 inhabitants’
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Schematic representation of age- and sex-specific incidence rates, modified from Carr et al., 20102

MG-specific autoantibodies

The pathomechanism of MG is based on the loss of function of nicotinic acetycholine
receptors (AChR) at the motor endplates due to attacks by different autoantibodies.?
Autoantibodies against AChR are detected in around 80% of MG patients and
autoantibodies against muscle-specific kinase (MuSK) in around 3% of MG patients.
15% of MG cases are seronegative and are assumed to be associated with
pathognomonic autoantibodies that have not yet been identified."?

Synapse with vesicles

Around 15% of MG patients have a paraneoplastic syndrome due to thymoma, Antl AChR ° AC“ °

mostly together with anti-AChR autoantibodies. Half of these patients also exhibit gl Anti-MuSK AAb
autoantibodies against titin, a structural protein of skeletal muscle. 70% of anti- /( =‘<
AChR-positive EOMG patients have thymitis, which is assumed to be the cause of

the autoimmune reaction. LOMG patients on the other hand do not generally show A MuSK

inflammatory changes in the thymus, but in 50% of cases they exhibit anti-titin Pt AT
autoantbodies. —

MG-associated autoantibodies (AAb)
and their target structures,
modified from Huang et al., 20193

MG diagnostics

Diagnosis of MG is based on anamnesis and investigation of exertion-dependent muscle weakness, which is then confirmed
by positive antibody detection or a positive result from electrophysiology or pharmacological testing.’

Autoantibody analysis plays an important role in therapy decision-making. Anti-AChR autoantibodies primarily belong to the
IgG1 subclass and exert their pathological effect by activating the complement cascade. Anti-MuSK autoantibodies on the
other hand belong to the non-complement-binding IgG4 subclass, so that therapeutic use of complement inhibitors is
ineffective for this form. Selection of therapy should therefore take into account the antibody status together with the patient’s
age at disease onset, thymus pathology and disease activity."*



Classic test systems for MG autoantibody diagnostics

The radioimmunoassay (RIA) is currently the gold standard for detection of autoantibodies
against AChR and MuSK. However, the need to work with radioactive reagents is a major
disadvantage for laboratory diagnostics. A non-radioactive alternative for quantitative
measurement of anti-AChR autoantibodies is the Anti-Acetylcholine Receptor ELISA
(IgG). The microplate wells of the ELISA are coated with recombinant adult and foetal
acetylcholine receptors (AChR-E und AChR-G, respectively). The ELISA demonstrates

similar sensitivity and specificity to RIA but requires less time and effort to perform.® g W e e W Y
Anti-Acetylcholine Receptor ELISA (IgG)

New potential gold standard for MG autoantibody diagnostics

Monospecific antibody determination using transfected cells

The cell-based assay (CBA) is an innovative technology for detection of autoantibodies by indirect immunofluorescence. In
this method, DNA coding for the target antigen is inserted into a plasmid and introduced into vector cells (transfection). The
transfected cells express the target antigen and are used directly as a substrate for monospecific detection of the correspond-
ing autoantibodies in human serum or plasma samples. Compared to the tissue substrates traditionally used in indirect immu-
nofluorescence assays (IFA), which contain many different antigens and often require a lot of experience in interpreting fluo-
rescence patterns, the antigen-expressing cells are easier to evaluate.
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Myasthenia Gravis Mosaic 2 IIFT

With the BIOCHIP Mosaic from EUROIMMUN, autoantibodies against
AChR-E, AChR-G and MuSK can be detected using specifically
transfected cells (EU 90). In a retrospective study on the detection of
anti-AChR autoantibodies, the BIOCHIP Mosaic showed a specificity
equivalent to that of RIA: 99.6 % versus 100 %. The study encompassed
618 patients with suspected MG. The CBA yielded a significantly
higher sensitivity than the RIA (76.7% versus 72.7%) and detected
anti-AChR autoantibodies in 21 % of MG cases that were seronegative
in RIA.5In a comparative study with an in-house CBA based on live
cells, the BIOCHIP Mosaic yielded equivalent results. In 292 serum
samples (192 MG patients, 100 control subjects) that were
precharacterised using RIA, both tests showed a specificity of 100%
for detection of anti-AChR and anti-MuSK autoantibodies. In the panel
of autoantibody-positive sera, the Mosaic demonstrated a sensitivity
of 98.5% for the detection of anti-AChR and 100 % for the detection of
anti-MuSK autoantibodies (in-house CBA: 100% for both). Moreover,
the Mosaic detected autoantibodies in 10 out of the 86 samples that
were characterised as negative by the RIA (in-house CBA: 16 cases).”
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Due to its high sensitivity and easy implementation in the laboratory
routine, the CBA has already been proposed as a first-line test for MG
serology.® Myasthenia Gravis Mosaic 2 IIFT

Exclusive from
EUROIMMUN!

EUROIMMUN

Automation solutions

The Myasthenia Gravis Mosaic 2 IIFT, as well as the Anti-MuSK IIFT and Anti-AChR IIFT, offer a further advantage. They can
be processed either manually or fully automatically on the EUROIMMUN instruments IF Sprinter, Sprinter XL and
EUROLabWorkstation IFA. The immunofluorescence microscopy can also be performed fully automatically using the
EUROPattern Microscope or the EUROPattern Microscope Live.
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Supplementary diagnostic tests

Autoantibodies against striated muscle can occur in MG with thymoma. In most cases the target antigen is titin.° In a tissue-
based assay (TBA) with monkey skeletal muscle, the autoantibodies produce a fluorescence pattern with staining of the
cytoplasm of the skeletal muscle cells and a typical striation. For monospecific detection of autoantibodies against titin,
EUROIMMUN offers various EUROLINE immunoblots, which provide titin together with other neural target structures such as
SOX1 for differential diagnostics. Autoantibodies against SOX1 can occur in paraneoplastic syndrome with small-cell lung
carcinoma (SCLC) in LEMS."®
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Skeletal muscle (monkey) EUROLINE Anti-SOX1, -Titin (IgG)
Ordering information
Test system Test name Antibodies against Substrate lg class Order number
4 BIOCHIPs per field:
Mvasthenia Gravis Adult acetylcholine receptor (AChR-E) transfected cells
yMosaiC 2 IFT Foetal acetylcholine receptor (AChR-G) transfected cells IgG FA 1435-####-2-R
Muscle-specific kinase (MuSK) transfected cells
control transfection
2 BIOCHIPs per field:
Anti-MuSK IIFT MuSK transfected cells IgG FA 1434-####-90-R
IIFT control transfection
3 BIOCHIPs per field:
. AChR-E (adult), transfected cells
Anti-AChR IIFT AChR-G (foetal) transfected cells I9G FA 1435-####-90-R
control transfection
Skeletal Muscle Skeletal muscle M. iliopsoas IgG FA 1430-1005

(Monkey)

Antigen-coated
. . microplate wells

Anti-Acetylcholine AChR (recombinant AChR: |  IgG EA 1435-9601 G
Receptor ELISA (IgG) combination of adult

and foetal receptors)

ELISA

EUROLINE Anti-SOX1, SOX1 Antigen-coated

-Titin (IgG) Titin test strips l9G DL 1111-1601-6 G

EUROLINE | £Ro| INE Paraneo- | Amphiphysin, CV2, PNMA2 (Ma2/Ta),
plastic Neurological Ri, Yo, Hu, recoverin, SOX1, titin,
Syndromes 12 Ag (IgG) Zic4, GAD65, Tr (DNER)

Antigen-coated

test strips IgG DL 1111-####-7 G
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Regulatory status of the products must be verified for the user’s individual jurisdiction. Please contact your country representative for product availa-
bility and information.
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