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against MBP and its fragments were negative in all individu-
als. Similar levels of sIgG to GA were found in all studied sub-
jects.  Conclusion:  These results demonstrate the signifi-
cance of sIgE in allergic reactions to GA presented by these 
patients and suggest the importance of strict surveillance 
during administration of the first GA doses. 

 © 2015 S. Karger AG, Basel 

 Introduction 

 Multiple sclerosis (MS) is an autoimmune demyelinat-
ing inflammatory disease of the central nervous system 
with an uncertain etiopathogenic mechanism, although it 
has been associated with impaired T cell function, which 
focused on Th1, regulatory T cells and Th17 cells, in re-
cent years  [1] . Different proteins, such as myelin basic 
protein (MBP), proteolipid protein, myelin oligodendro-
cyte glycoprotein and myelin-associated oligodendrocyt-
ic basic protein, are considered target antigens. 

  Glatiramer acetate (GA) is one of the drugs approved 
for the treatment of relapsing-remitting MS. The molecu-
lar structure is based on MBP and consists of acetate salts 
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 Abstract 

  Background:  Immediate adverse reactions to glatiramer ac-
etate (GA), a drug used in the treatment of patients with mul-
tiple sclerosis (MS), have been poorly investigated. We stud-
ied 3 MS patients who presented adverse reactions follow-
ing GA administration. Two of them experienced severe 
anaphylactic reactions after the first administration and the 
other an eyelid edema upon reintroduction 6 months after 
GA withdrawal.  Methods:  Skin prick tests (SPT) to GA and 
mannitol were performed on all 3 patients and in 10 atopic 
controls. Specific IgE (sIgE) levels to GA, myelin basic protein 
(MBP) and MBP fragments were assessed in all 3 patients, 
6 MS patients treated with GA for more than 6 month and 10 
healthy donors. Specific IgG (sIgG) to GA was also quantified 
in the three study groups. Both sIgE and sIgG were deter-
mined by means of the UniCAP 100 assay.  Results:  SPT and 
sIgE to GA were positive only in the 3 patients with adverse 
reactions while sIgE to mannitol was negative in all. sIgE tests 
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of synthetic polypeptides composed of four amino acids 
( L -glutamic acid,  L -alanine,  L -tyrosine and  L -lysine). 
Studies suggest an immunomodulatory effect of GA in 
MS, competing with myelin antigens for T-cell activation 
and inducing the generation of T reg  cells, a Th2 response 
and expansion of CD8+ T cells  [2] . 

  Allergic reactions to GA are rare, with the incidence of 
anaphylaxis being estimated at less than 0.1% of treated 
patients; IgE-mediated mechanisms have been described 
in few cases  [3, 4] .

  We studied 3 patients with MS presenting immediate 
reactions to GA. Two of them experienced anaphylaxis 
(generalized urticaria, nausea and hypotension) upon the 
first administration of the drug. One patient developed 
elevated serum tryptase during the event (45 μg/l, basal 
6  μg/l). The third patient experienced eyelid edema 
20 min after GA re-administration, which had been inter-
rupted for 6 months. 

  The Hospital’s Ethic Committee approved the study 
and participants gave written informed consent.

  Patients and Methods 

 Skin prick tests (SPT) were performed with GA (20 mg/ml) and 
mannitol (40 mg/ml; a potential immunogen contained in the sol-
vent) on the 3 patients and 10 atopic subjects. Histamine (10 mg/ml) 
and glycerol saline were used as positive and negative control, re-
spectively. SPT were considered positive if the mean diameter of the 
wheal induced by GA was >3 mm larger than the negative control.

  Specific IgE (sIgE) to GA to MBP and MBP fragments, as well 
as specific IgG (sIgG) to GA was assessed (ImmunoCAP, Thermo-
fisher) in the 3 patients, 6 patients with MS treated with GA for 
more than 6 months and 10 healthy donors. 

  GA covalently bound or not to 1% bovine serum albumine 
(BSA), and MBP fragments and MBP were biotinylated according 
to Sander et al.  [5]  assuming a molar ratio 1:   5. Binding of labeled 
antigens to Streptavidin ImmunoCAP to measure sIgE and sIgG 
was performed according to Sander et al.  [5]  and Rodrigo et al.  [6] , 
respectively.

  Results 

 GA SPT was positive in the 3 patients and negative in 
the 10 atopic subjects. Mannitol SPT was negative in all. 
GA sIgE was only positive in the 3 patients with adverse 
reactions, with sIgE levels being higher when GA was 
bound to BSA ( table 1 ). sIgE against MBP and MBP frag-
ments was negative in all groups while GA sIgG was de-
tected in all ( table 2 ).

  Discussion 

 We report 3 patients with adverse reactions after GA 
administration in whom an allergic mechanism has been 
demonstrated by means of positive SPT and sIgE. Previ-
ous reports of patients with immediate reactions to GA 
show different results for GA SPT and sIgE  [3, 4, 7, 8] . In 
our patients, intradermal tests were not performed as all 
of them already had a positive SPT, which was negative in 
the control subjects.

  It is noteworthy that in the 2 patients who developed 
anaphylaxis, the reaction happened after the first ad-
ministration of the drug. To explain this, one might hy-
pothesize that   certain patients with MS would be reac-
tive to myelin antigens, inducing IgE production. In this 
sense, Mikol et al.  [9]  found sIgE against peptides de-
rived from myelin in patients with MS. The administra-

 Table 1.  Levels of sIgE to GA, MBP and MBP fragments and GA sIgG in the 3 patients

Patient
No.

 sIgE, kU/l sIgG, mg/ml

GA GA + BS A BSA MBP MBP1 
(frag. 4–14)

MBP1

(frag. 104–118)
GA

1 0.98 1.17 <0.1 <0.1 <0.1 <0.1 5
2 54.20 78.20 <0.1 <0.1 <0.1 <0.1 4.1
3 7.33 11.70 <0.1 <0.1 <0.1 <0.1 3.72

 1 Antigen from human brain (Sigma M0689); [pGlu4]-MBP 4–14 (Sigma P2186) and [Ala113]-MBP 104–118 (Sigma M8309).

 Table 2.  GA-specific IgG (mg/ml)

Subjects (n) Mean Min.–max.

GA-allergic patients (n = 3) 4.27 3.72–5
GA-treated MS patients (n = 6) 5.34 4.20–6.02
Healthy donors (n = 10) 4.98 3.20–7
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tion of drugs that mimic these antigens, such as GA, 
would be able to induce anaphylaxis even in patients na-
ive to the drug. On the other hand, in experimental au-
toimmune encephalomyelitis models, Smith et al.  [10]  
demonstrated that intravenous administration of solu-
ble peptide or peptide oligomers is sufficient to induce 
an IgE-mediated anaphylaxis. 

  One possible explanation for not detecting sIgE anti-
bodies against MBP or MBP fragments in the patients 
may be that the IgE-specific epitopes were not accessible 
to antibody binding  [9] . Moreover, the fact that the mar-
keted MBP fragments (4–14 and 104–118) do not cor-
respond with the MBP epitope on which GA acts (82–
100)  [11]  would explain the negative sIgE against these 
fragments.

  Some studies have shown GA sIgG only in GA-treated 
patients  [12] , while others have also found them in some 
nontreated MS patients and in healthy donors  [13] . In our 
study, we have detected GA sIgG not only in GA-treated 
MS patients, but also in all healthy subjects. MS patients 
have proteolytic IgG autoantibodies against MBP  [14] . As 

GA structure is based on MBP, patients with MS may 
have cross-reactive IgG antibodies  [15] . However, other 
authors found GA sIgG, but not against MBP, in treated 
patients  [16] . As GA is composed of synthetic polypep-
tides of four amino acids, it is possible that these polypep-
tides share not only epitopes with MBP but also with oth-
er proteins. This hypothesis could explain the detection 
of GA sIgG in healthy donors. 

  The importance of the results lies not only in demon-
strating GA sIgE in patients treated with the drug, but also 
in that some of these patients may present an allergic re-
action due to the presence of GA sIgE antibodies prior to 
the first drug administration. This finding stresses the 
need for strict surveillance during the administration of 
the initial doses of GA. 
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