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ABSTRACT

We reported a case of a 22-year-old male patient with
swallowing difficulties and double vision. He was diagnosed
on the basis of a positive pharmacological test, damage to
the postsynaptic neuromuscular junction and computed to-
mography of the thorax. Tests for antibodies targeted to ace-
tylcholine receptors and to muscle-specific tyrosine kinase
were negative. A partial improvement in neurological find-
ings following treatment with pyridostigmine bromide, cy-
closporine and methylprednisolone was notedadministered.
The patient responded favourably to plasma exchange with
a withdrawal of all clinical symptoms, confirming the hy-
pothesis that humoral factors may underlie the pathogenesis
of double-negative MG .
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SAZETAK

Prikazali smo slucaj 22-godisnjeg muskarca sa klinic-
kom slikom oteZanog gutanja i dvoslika. Bolest myasthenia
gravis (MG) je dijagnostikovana na osnovu pozitivnog fara-
makoloskog testa, pozitivnog testa neuromisicne transmisi-
je, kompjuterizovane tomografije medijastinuma. Antitela
protiv acetilholinskog receptora (AChR) i antitela protiv
misicno specificnog receptora za tirozin kinazu (MuSK).
bila su negativna. ZabeleZeno je delimicno poboljsanje u
neuroloSkom nalazu na ordiniranu terapiju Piridostigmi-
nom, Ciklosporinom, kortikosteroidima. Bolesnik je imao
povoljan odgovor na izmenu plazme sa poviacenjem svih
klinickih siimptoma Sto potvrdjuje hipotezu o uceséu hu-
moralnih faktora u patogenezi dvostruko negativne MG.

Klju¢ne reci: seronegativna Myasthenia gravis, anti-
LRP4 antitela
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ABBREVIATIONS

AChR - acethylcholine receptor
EMNG - electromyoneurography
IgG — immunoglobulin G

MG - Myasthenia gravis

INTRODUCTION

Myasthenia gravis (MG) is an autoimmune disease
affecting the neuromuscular junction of skeletal muscle,
and in most patients, it is caused by acetylcholine recep-
tor (AChR)-targeted antibodies (1). These antibodies, of
the IgG isotype, are detected in 80-90% of generalised
MG and in 50-70% of ocular MG. The remaining 10-20%
of MG patients are AChR antibody-negative (seronega-
tive). In 40% of patients with seronegative MG, IgG an-
tibodies targeted to the muscle-specific kinase (MuSK)

PI8 DE GRUYTER
el OPEN

MuSK - muscle-specific tyrosine kinase
LRP4 - low density lipoprotein
receptor-related protein 4

SNMG - seronegative Myasthenia gravis

are found, which do not occur in patients with seroposi-
tive M@ (2). However, approximately 10% of patients with
generalised myasthenia gravis show no antibodies to
AChR or MuSK, findings that may be revealed using rou-
tine methods, and these patients are described as having
double seronegative MG (3).

In this case study, we reported a patient with double
seronegative m yasthenia gravis (SNMG), who was nega-
tive for anti-AChR and anti-MuSK antibodies.
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CASE REPORT

In September 2011, a 22-year-old male patient was ad-
mitted to the Department of Neurology in Kragujevac,
who had difficulty in swallowing and double vision. These
symptoms had occurred on the day prior to admission.
Neurological examination upon admission showed diplo-
piae when looking up and dysphagia with nasal regurgi-
tation of liquids together with slurred speech. A fatigue
test was positive. Motor power to the neck and proximal
muscles of the upper and lower limbs was intact.

As part of the diagnostic procedures, a pyridostigmine
test was performed, which was positive. Antibodies to ace-
tylcholine receptors and to muscle-specific tyrosine kinase
were not detected (AChR antibodies less than 0.1 nmol/l
and anti-MuSK antibodies less than 0.01). Computed to-
mography of the thorax showed inhomogeneous density
with increased fat tissue in smaller areas of the thymus. A
test of neuromuscular transmission (TNT) in the n. axil-
laris-m. deltoideus 1. dex. and n. facialis-m. nasalis l. dex.
system performed upon admission was normal.

After three weeks, a second test of neuromuscular trans-
mission in the n. axillaris -m. deltoideus L. dex system was
performed. A rapid nerve conduction protocol was used at
a, frequency of 1-3 Hz. That study indicated a marked de-
crease in amplitude of action potentials (39%-54%) at all
stimulations and demonstrated accumulated damage to the
postsynaptic neuromuscular junction level. Three days after
admission, the patient developed proximal weakness of the
neck anteflexors and proximal weakness of the musculature
of the lower limbs. On admission, the following therapy was
administered: tbl. Pyridostigmine bromide at a dose of 60 mg
1 to 6 hours, sol. Cyclosporine 2x1, 5 ml, amp. Methylpred-
nisolone at a dose of 80 mg/day, three times a day infusions,
amp. Prostigmin with 1.5 mg, amp. Atropine 0.5 mg and a
partial improvement in neurological findings was observed.
Plasmapheresis was then administered, and six therapeutic
plasma exchanges were performed on the second day af-
ter admission. The patient responded favourably to plasma
exchange, and all clinical symptoms withdrew. After a few
days of plasma exchange, the symptoms reappeared and pro-
gressed in intensity with a worsening response to therapy
observed. On the ninth day of hospitalisation, the patient de-
veloped respiratory insufficiency. The patient then received
intravenous immunoglobulin (Intratect) at 0.4 g/kg daily
for 5 days, and a partial response to therapy was observed.
Control EMNG on the 21+ day after symptom onset showed
damage to the postsynaptic neuromuscular junction.

A thymectomy was performed during the fourth month
of disease. A histological examination of thymic tissue in-
dicated hyperplasia of the thymus.

DISCUSSION

Myasthenia gravis (MG ) is an autoimmune disease
characterised by a defect in synaptic transmission at the
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neuromuscular junction that leads to fluctuating muscle
weakness (3).The term seronegative myasthenia gravis
(SNMQ) refers to a generalised disease without detectable
anti-acetylcholine receptor (anti AChR) antibodies (4).
However, approximately 10% of patients with generalised
myasthenia gravis show no antibodies to AChR or MuSK
and are described as having double seronegative MG (5).

Up to 66% of these patients (double seronegative pa-
tients) show a low titre of low affinity antibodies targeted
to AChRs. After 12 months, 15,2% of initially seronegative
patients had become seropositive, yielding a seronegativity
rate of 8,2%. Of seronegative patients not receiving immu-
nosuppressants, 38% were MuSK antibody-positive and 43%
were seropositive for non-muscle autoantibodies (6). In the
Serbian population, anti-AChR antibodies were detected in
sera of 84,1% of patients, whereas 15,9% of patients did not
show these antibodies (AChR antibody-negative patients).
Of these AChR antibody-negative patients, anti-MuSK an-
tibodies were detected in 36,4% of patients (7).

In our case, we report upon a male patient with double
seronegative myasthenia gravis, who showed no detectable
anti-AChR or anti-MuSK antibodies. This profile follows
the distribution of gender in SNMG with anti-MuSK an-
tibodies, where a higher prevalence is observed in females
(3). Seronegative myasthenia gravis is more similar to ace-
tylcholine receptor antibody-positive myasthenia gravis
than MuSK antibody-positive myasthenia gravis with re-
spect to clinical features, immunosuppressive treatments
and thymic pathology (8); however, subtle differences exist
in age at onset, maximum severity and regional distribu-
tion of myasthenic weakness (1).

In MuSK-negative patients, the clinical profile is more
heterogeneous. The majority of patients show mild disease.
Limb muscles are more commonly affected, and bulbar signs
are both less frequent and less severe than in MuSK-positive
subjects (9). Involvement of the bulbar musculature was ob-
served in 60,1% of MuSK-positive patients, 35,2% of AChR-
positive and 23,8% of double negative patients at onset. The
number of patients who showed bulbar symptoms at the
final observation was 29,1% in the MuSK-positive group vs.
only 6,7% in the double negative group (10). In our patient,
his disease began with acute bulbar musculature weakness
with ptosis and diplopia. Additionally, in seronegative MuSK
patients, respiratory crises are rare, whereas our patient de-
veloped respiratory failure on the ninth day of disease.

We noted a good response of our patient to pharmaco-
logical tests and a positive pyridostigmine test for neuromus-
cular junction. The single fibre EMG test is particularly use-
ful in complete seronegative MG cases in which the RNS test
is negative; however, this test is not used in our institution
(11). A recent report indicated that more than 60% of AChR
and MuSK antibody-negative MG patients show low-affinity
antibodies to AChRs. These data indicate that at least some
double seronegative MG patients have antibodies directed
against AChR that are not detected by routine immuno-
precipitation assays. These findings strongly imply that the
SNMG antibodies are directed towards AChRs but that they



bind appreciably only when the AChRs are packed densely
in relatively immobile clusters. Some evidence has suggested
that co-expression with MuSK and Dok-7 increases further
the sensitivity of the test, leaving open the possibility that
intracellular modifications of either AChRs or MuSKs or
changing the packing geometry of the clusters may influence
the binding of these low-affinity antibodies (12).

Identification of LRP 4 as the MuSK-binding agrin re-
ceptor in skeletal muscle tissue suggested the possibility
that autoantibodies for this membrane protein may under-
lie myasthenia gravis (13). Consistent with this hypothesis,
antibodies targeted against the extracellular portion of LRP4
have recently been detected in 9 out 300 AChR and MuSK
seronegative MG patients. LRP4 is a member of the low
density lipoprotein receptor-related protein family of trans-
membrane proteins and has important functions during de-
velopment and morphogenesis of limbs and the ectodermal
organs, lungs and kidneys (14, 15). In adult skeletal muscle,
LRP4 is specifically expressed at the neuromuscular junc-
tion. In particular, this result indicates that autoantibodies
are targeted against LRP4 in approximately 50% of double se-
ronegative MG causes, which is considerably higher than the
3% previously reported (3). All patients improved following
treatment with a combination of AChE inhibitors and two or
more forms of immunotherapy, and all achieved stable clini-
cal and pharmacological remission.

Studies investigating therapeutic responses in double-
negative MG support the hypothesis of humoral factors
underlying the pathogenesis of this form of MG. Double se-
ronegative groups show a higher percentage good outcomes
and lower maintenance prednisolone doses than AChR- or
MuSK-positive groups. The good outcome in the SN patients
was unrelated to the composition of the group because even
the most severely involved patients showed good outcomes
(16). A classification as being seronegative MG should be re-
served for non-immunosuppressed patients with generalised
MG who lack muscle AChR binding, AChR modulating or
MuSK antibodies at presentation and after a follow-up of
at least 12 months (6). Here, in our case study, we have pre-
sented a patient with partial improvement of neurological
findings upon administration of administered pyridostig-
mine bromide, cyclosporine and methylprednisolone. The
patient responded favourably to plasma exchange, with the
withdrawal of all clinical symptoms, confirming the hypoth-
esis that humoral factors are involved in the pathogenesis of
double negative MG.
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