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Intractable myoclonus associated with anti-GluR3
antibodies after allogeneic bone marrow
transplatation 
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Neurological complications following allogeneic bone
marrow transplantation (BMT) are most frequently
caused by the immunosuppressive regimen, infections
and cerebrovascular disorders.1 Several papers have been
reported the transmission of autoimmune diseases from
the donor to the recipient after allogeneic bone marrow
transplantation possibly due to the transfer of pathogen-
ic cells or antibodies.2-6 Antibodies to antigens of the cen-
tral nervous system (CNS) have been reported to play a
role in a number of neurological diseases including para-
neoplastic syndromes,7 Rasmussen’s encephalitis (RE)8

and epilepsy.9,10 We describe the case of a 20 years old
man who developed, after allogeneic BMT, a myoclonic
encephalitis refractory to common anti-epileptic drugs
whose serum and CSF harbored high levels of anti-GluR3
antibodies. 

Case report: 
A 20-year-old male underwent allogeneic BMT from his

brother for aplastic anaemia. During the follow-up period,
he received Cyclosporin A (CyA) 200 mg/die without
infection, iatrogenic complication or GvHD. Two years
later he suffered a severe head trauma with subsequent
mild subdural haematoma and coma. Upon waking up
from coma, he developed involuntary movements at the
right arm and CyA was discontinued with no clinical
improvement. On admission to the hospital, the patient
presented with myoclonic jerks, dysarthria and dysphagia,
which appeared mostly during voluntary movements.
Routine laboratory tests were normal. In addition, the
patient was found negative for antibodies against CMV,
HIV, HSV 1,2,6 and 7, against neuronal antigens such as
anti-Yo, -Hu, -Tr and -Ri, both in serum and CSF, as well
as for antibodies against GAD, gangliosides and cardi-
olipin. Brain MRI and total body CT scan were normal.
CSF analysis showed only mild pleiocytosis and the pres-
ence of a single clonal band. Despite the administration of
conventional anti-convulsive drugs no improvement was
obtained as sub-continuous myoclonic movements slow-
ly spread to the left limbs. Based on the hypothesis of an
immunomediated origin, monthly pulses (three months
total) of combined non-specific immunotherapy regimen,
consisting of steroids, plasma-exchange and cyclophos-
phamide (700 mg/m2) were performed with a significant
amelioration of myoclonus. At that time, therapy was dis-
continued due to the fact that the patient moved to anoth-
er part of the country and was temporarily lost to follow-
up. Two years later, the neurological condition was signif-
icantly deteriorated, sustained by a worsening of the
myoclonus and the development of progressive left hemi-
paresis. A brain MRI showed mild cortical atrophy of the
right hemisphere, Five years from BMT, the patient died
due to acute respiratory failure caused by massive
myoclonus involving respiratory muscles and pharynx.
Anti-GluR3 antibodies were detected by ELISA using
GluR3A and 3B peptides as previously described.3

Recipient’s serum and CSF and donor serum were strong-
ly positive for anti-GluR3 antibodies8 (see Table). The
anti-GluR3 antibody index (12.94) was suggestive of an
intrathecal synthesis of anti-GluR3 antibodies. 

Discussion

Despite a number of studies suggesting a role for auto-
antibodies in the pathogenesis of CNS disorders herein
we provide data supporting a role for antibodies against
GluR3 in the pathogenesis of myoclonus. In this case, the
possibility of an immune reaction against a cerebral anti-
gen was postulated by the presence of an IgG clonal band
in the CSF of the epileptic patient and by the clinical
response to immunosuppression. In addition, the detec-
tion of anti-GluR3 antibodies in the CSF and serum of the
affected individual, suggests the possibility of an ongoing
autoimmune response directed against a CNS antigen,
namely GluR3, recognized by the specific antibodies
whose CSF concentrations are consistent with an
intrathecal production. Anti-GluR3 antibodies were also
detected in the serum of the bone marrow donor. Despite
the lack of information on the prevalence of anti-GluR3
antibodies in healthy individuals, we reported such anti-
bodies in less than 1% of 111 healthy subjects.8 In this
case, no serum and CSF samples of the patient were
available from the pre-BMT period. Thus it remains an
enigma whether anti-GluR3 antibodies present in the
donor were transferred together with the graft or were
generated in the host immune following the immune
reconstitution. Whatever is the case, these results suggest
that the presence of anti-GluR3 antibodies in the periph-
eral blood is not, per se, necessarily pathogenic, as they
can be found also in healthy individuals, such as the bone
marrow donor. Interestingly, in line with this suggestion,
Levite et al11 have recently detected significantly elevat-
ed levels of anti-GluR3 antibodies in the serum of both
monozygotic twins discordant for RE (as well as in the
CSF of the ill twin) suggesting a possible common expo-
sure to an immunogenic insult in the framework of a pre-
disposing genetic background. Based on all our findings,
the proposed scenario is that the leakage of the BBB due
to the head trauma may have been the critical prerequi-
site event permitting the pathogenic autoimmune attack
of specific glutamate receptors in the CNS (i.e. neuronal
and glial ionotropic GluR3) by specific antibodies, there-
by contributing to the outburst of epilepsy. In addition,
these findings raise the possibility that pathogenetic CNS
specific antibodies can be adoptively transferred from the
donor to the recipient of bone marrow.

Table 1. Antibodies against GluR3A and GluR3B peptides in the serum of
the epileptic patient and his brother.

Anti-GluR3A Anti-GluR3B
antibodies antibodies

Dilution 1:10* 1:200* 1:10* 1:200*

Control patients
Mean of Serum, 1.467** 0.718** 1.380** 0.693**
mean of n=111
Epileptic patient (BM recipient)
Serum 2.208 0.857 2.345 1.430
IgGs not tested 0.960 not tested 1.316
Patient’s brother (BM donor )
Serum 1.948 0.552 2.102 0.561

Anti-GluR3 antibodies were measured by ELISA, using two different peptides
(GluR3A and GluR3B) at two different sample dilutions (*), and expressed as
absorbance at 450 nm. **Cut-off was defined by the mean OD value obtained
from 111 healthy donors plus three standard deviations. OD values higher than
cut-off were considered positive. Cut off level: GluR3A 1:10 OD 0.59 + 0.29*3,
1:200 OD 0.718+ 0.13*3. GluR3B 1:10 OD 0.56 + 0.27*3 ,1:200 OD 0.24 +
0.12*3
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