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ABSTRACT

Background: Autoimmune processes have been hypothesized as a potential cause of
undefined etiologically epilepsies Objectives: our work aimed to study the presence of
autoantibodies in well defined groups of patients with epilepsy which may offer novel tools
for the diagnosis and treatment. Methods: The study was carried out on 120 subjects (80
epileptic patients divided to tow groups, 40 patients on antiepileptic medications group A, and
40 patients newly diagnosed without medications group B, and 40 normal controls). They
were subjected to: Clinical assessment, inter-ictal EEG, and detection of anticardiolipin and
antinuclear antibodies in sera of the subjects. Results: a statistically significant difference
between two patient groups and the control group as regard serum level of +ve aCL IgG 25%
in group A, 30% in group B, IgM 35% in group A, 20% in group B and ANA 10% in group
A, 15% in group B. We found aCL antibodies more in patients on phenytoin treatment 75%
and all positive ANA cases on carbamazepine monothrapy100%. No statistically significant
association was found between moderate aCL IgG , low aCL IgM and ANA results and
frequency of seizures and between EEG changes and aCL and ANA results. Conclusion:
There may be a relationship between epilepsy and the presence of ANA and/or aCL
antibodies and that an immune dysregulation may be present in epileptic patients. These
autoantibodies could suggest alternative therapeutic approaches in difficult cases or in
patients not responding to currently used conventional AEDs.

Key Words: autoantibodies, epilepsy

INTRODUCTION some patients with these  serum
Epilepsies are common heterogeneous autoantibodies are often refractory to
neurological disorders, which standard antiepileptic drugs and in contrast
represents a major health problem. may respond well to immunomodulatory
Structural, metabolic and genetic causes therapies®
are regularly being identified, however the The possibility that epilepsy per se might
majority of epilepsies are classified as be associated with immunologic alterations
having an unknown cause ' and the production of auto-antibodies has
Autoimmune processes have been not been addressed and the origin and
hypothesized as a potential cause of these effects of the antibodies remain unclear, so
etiologically undefined epilepsies @ with our work aimed to study the presence of
an accumulating evidence that specific autoantibodies in well defined groups of
neuronal autoantibodies with pathogenic patients with epilepsy which may offer
potential may be present in a subset of novel tools for the diagnosis and treatment.
epileptic patients™ SUBJECTS AND METHODS
Many previous studies This study was conducted at the
demonstrated that, different autoantibodies Neurology Department Zagazig University
among those patients may be directed Hospitals with the approval of Ethics
against certain brain components or Committee of our University. Our patients
interact with ion-gated channels or were selected as 40 epileptic patients on
neurotransmitters and therefore affect the antiepileptic medications. Their ages were
stability of neuronal membranes or ranged form 5 to 47 years, they were 24
lowering seizure threshold®’® (60%) males and 16 (40%) females
Recently it has been shown that (Group A) and 40 patients with new onset
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disorders before

seizure
medications. Their ages were ranged form
8 to 3 8 years, they were 16 (40%) males
and 24 (60%) females (Group B), they
were diagnosed as having epilepsy based
upon history taking, from an eyewitness

starting

and from the patients and
electroencephalogram(EEG)studies and its
type was classified according to the
recommendation of International League
Against Epilepsy(ILAE) °

In addition to a control group
which including 40 healthy volunteers
matching with the patients age and sex.
The ages were ranged from 8 to 39 years,
they were 26 (65%) males and 14 (35%)
females.

We excluded patients with immune
connective tissue or rheumatic
patients  with  history of

operation, cerebrovascular
disorders meningoencephalitis and
demylinating  illness, patients with
systemic failure as respiratory, renal,
hepatic and cardiac and patients with
psychiatric disorders.

After taking written informed consent,
all patients and control were subjected to:
(1)Clinical assessment,

(A) Detailed history of epilepsy from the
patient, their mothers and their relatives
and from an eyewitness to describe the
seizure in detail according to the special
sheet of epilepsy and this is consistent
with current guide lines of the
ILAE®,which included the following
items :onset of seizures ,its frequency per
month which divided into <l seizure
/month,1-3 seizures/month,>4
seizures/month'®, seizure type, duration,
aura, ictus description, post ictus state and
history of status epilepticus.

(B) Complete general and neurological
examination: to detect any neurological or
psychological abnormalities.

(2) Computerized inter-ictal EEG was done
for all patients at the Neurology
Department, Zagazig University Hospitals,
using a REEGA VIII minihuit-TR, eight
channels apparatus Produced by ALVAR

system,
diseases,
intracranial
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electronics. Electrodes were arranged
according to the international 10-20 system
of surface electrode placement using mono
and bipolar montages
(3) Radiological assessment: Computed
Tomography (CT scan) and MRI brain to
exclude any underlying pathology.
(4) Laboratory Investigations:

(A) Routine laboratory investigations at
time of examination ( complete blood
count, erythrocytic sedimentation rate,
serum electrolytes, fasting and postprandial
blood glucose level, liver and kidney
functions and thyroid function).
(B) Special laboratory investigations(
including anticardiolipin (aCL) and
antinuclear antibodies(ANA) tests.
Specimen collection and preparation :

Five ml venous blood were obtained
from all participants, the serum separated
from the cells by centrifugation after clot
formation .
(a) Anticardiolipin antibody test using
REAADS anti - cardiolipin IgG/ IgM Semi
- Quantitative test kit

The test was performed as an

indirect using enzyme linked
immurosorbant assay ( ELIZA) the
expected values:
Normal range: values > 10 but < 20 GPL
or MPL were considered low positive
results, while values > 20 GPL or MPL
were considered moderately positive' "'
(b) Antinuclear antibody test (ANA)

Using indirect fluorescent antibody (IFA)
procedures which performed by indirect
immunofluorescene (IIF) technique.

Any nuclear staining was considered a
positive results and the titres and the
staining patterns of the positive sera were
determined'""'?

STATISTICAL ANALYSIS

The data were tabulated and statistically
analyzed using Epi-INFO (2000) and SPSS
Version 15 soft were package'® The
relationship between categorical variables
was tested by Chi-square test . The
relationship between continuous variables
was calculated by "t" test and ANOVA. P




Zagazig Medical Journal

bl dsols Ao

Vol. (17), No( 3) July,2011

Autoantibodies in Patients With Epilepsy

values of 0.05 or less were considered
statistically significant.

RESULTS
I. 1-Clinical Results: This study
conducted on 120 subjects, they were 80
epileptic patients, their mean age 22 + 11.8
years and 40 healthy volunteers their mean
age 19 + 8.6 years. In the group A(40
patients) their ages were ranged form 5 to
47 years (M£SD =22+11.8), they were 24
(60%) males and 16 (40%) females and In
the group B (40 patients) with new onset
seizure  disorders  before  starting
medications their ages were ranged form 8
to 3 8 years (M£SD = 1948.6), they were
16 (40%) males and 24 (60%) females
2-Seizure Description:
In comparison of the two patient groups,
we found a statistically significant
difference regarding seizure frequency,
with more frequent seizures in group B
than A, while no statistically significant
difference was found between them as
regards age of seizure onset, we found that
the mean age of seizure onset in group A
was 13.6 + 8.4 years and in group B was
13.3 £ 9.7 years, duration in group A was
8.445.1 years and in group B was 5.744.6
years and positive family history in group
A was 25% and in group B was 40%. As
regard types of seizures, prodroma, aura,
time of occurrence of seizures, there were
no statistically significant difference
between them, also EEG finding in the two
patient groups showed no statistically
significant difference
II. Inter -—ictal EEG Results: No
statistically significant association was
found between EEG changes and aCL and
ANA results
II1. Laboratory Work:
we found a statistically significant
difference between two patient groups and
the control group as 24 patients in group A
with +ve aCL antibodies [10 patients
(25%) with IgG class and 14 patients
(35%) with IgM class], while in group B
we found 20 patients with +ve aCL
antibodies [12 patients (30%) with IgG
class and 8 patients (20%) with IgM class].
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As regard ANA, it was +ve in 4 cases
(10%) of group A and in 6 patients (15%)
of group B, while all subjects in the control
group had negative aCL and ANA
autoantibodies Table (1)
We found 8 females (20%)of group B and
2 females (5%) of group A had positive
aCL IgG (female number in group B was
more than that of group A) , and this was
statistically ~ significant ~ ,while = no
statistically significant difference was
found between the two groups as regard
aCL IgM and also ANA test results
As regard low titre IgG, we found 4
patients (10%)in group A were <15 years
and 6 patients (15%) were >15-25 years
and this was statistically significant ,while
regarding the positive ANA , no
statistically ~significant difference was
found between ANA results and age of
onset of seizures

In patients with low titre a CL IgG 4
patients (10%) of group B had> 4
seizures per month ,4 patients (10%)of
group B had 1-3 seizures per month
while 6 patients (15%) of group A had
1-3 seizures per month and 2 patients
(5%) of group A had <1 seizure per
month and this was statistically
significant .

- In patients with moderate a CL IgM ,5
patients (12.5%) of group A had <l
seizure per month, 1 patient (5%) of
group A had >4 seizures per month
,while 2 patients (5%) of group B had
1-3 seizures per month and this was
statistically significant .

No statistically significant
association was found between moderate
aCL IgG , low aCL IgM and ANA results
and frequency of seizures (Table2).

In group A, 2 patients (5%) with partial

seizures and 8 patients (20%)with

generalized seizures had aCL IgG , 1

patient (2.5%) with partial and 13 patients

(32.5%)with generalized seizures had a CL

IgM and 3 patients (7.5%) with partial and

1 patient (2.5%) with generalized seizures

had positive ANA
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In grbup B:12  patients (30%) with
generalized seizures had a CL Ig G , 1
patient (2.5%) with partial and 7 patients
(17.5%)with generalized seizures had aCL
IgM and 4 patients (10%) with partial and
2 patients (5%) with generalized seizures
had positive ANA (Table 3).

Anti-epileptic treatment: No statistically
significant association was found between
drug treatment to aCL IgG & IgM and

ANA results regarding monotherapy (14
patients) and polytherapy (14 patients)
(Table 5).

We found 16 patients on carbamazepine,
22 patients on valproic and 8 patients on
phenytoin aCL antibodies more in
patients on phenytoin treatment (6
pattients) and all positive ANA cases on
carbamazepine monothrapy (4 patients)
(Table 6).

Table (1): Comparison of the results of aCL (IgG & IgM) and ANA between both patient
groups (A, B) and control.

Group A Group B Control X~ P
Autoantibodies N=40 N=40 N=40
No % No % No %
IgG class 10 25 12 30 0 0.0 13.8 0.001*
Low titre 8 20 8 20 0 0.0 9.23 0.009*
aCL Moderate titre 2 5 4 10 0 0.0 421 0.12
IgM class 14 35 8 20 0 0.0 16.47 0.001**
Low titre 8 20 6 15 0 0.0 8.41 0.014*
Moderate titre 6 15 2 5 0 00 75 0.02*
+ve ANA 4 10 6 15 0 00 6.11 0.04"

X*=Chi squareP<0.05(significant)
a CL Anticardiolipin antibodies

P>0.05(non significant)
ANA antinuclear antibodi

Table (2): Relation of aCL (IgG& IgM) and ANA results with the frequency of seizures
among two patient groups.

aCL
12G IgM +ve ANA
F Low titre Moderate Low titre = Moderate titre
requency .
. titre

of seizures
/month  Group Group Group Group Group Group Group Group Group Group

A B A B A B A B A B

No=40 No=40 No=40 No=40 No=40 No=40 No=40 No=40 No=40 No=40
No % No % No % No % No % No % No % No % No % No %

<1 2 5 - - - - - - 6151255125 - - - - 125
1-3 6 15 4 10 1 253 75 1254 10 - - 2 5 2 5 125
>4 - - 410 1251251251251 25 - - 2 5 410
X? 6.4 0.09 5.19 8.0 1.67
P-value 0.04% 0.75 0.07 0.018%* 0.43
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"i“gabem(?’l) The comparison of seizure type in relation to aCL and ANA test results.
Group A Group B
No=40 No=40
Simple|Complex| C.P Generalized Simple|Complex| C.P Generalized
Autoantibodies partial | partial | with |Tonic-|Atonic Myo- partial| partial | with | Tonic- | Atonic Myo-
2ry |clonic clonic 2ry | clonic clonic
general. general.

No| % | No| % [No| % |No|] % |No| % |[No] % | No|%]| No | % |No| % |No|] % |No| % [No| %
aCL IgG 1251 1 |25) -] -J6f15f 1251250 - -1 - |-1-1-17[17.5]5|12.5]-] -
aCL IgM -l -] - - [25]8 2014100 1|25 - |- - |- 1 |25]5]125]1]25]1|2.5
+ve ANA 2051 V25 - -1 RS- -1-1-120151 25 -1-1215]-]-1-1-
Table (4): The comparison of aCL (IgG & IgM) and ANA results in relation to EEG changes.

Autoantibodies EEG Group A Group B X p

Normal - 2 0.51 0.47
Abnormal

aCL IgG - Focal 2 1 0.0 1.0
- Focal with 2ry generalization - 2 0.51 0.47
- Generalized 8 7 0.08 0.77
Normal 1 2 0.0 1.0
Abnormal

aCLIgM -Focal - - 0.0 0.0
- Focal with 2ry generalization 3 1 0.26 0.6
- Generalized 10 4 2.05 0.15
Normal - -
Abnormal

+ve ANA - Focal 2 2 0.0 1.0
- Focal with 2ry generalization 1 2 0.0 1.0
- Generalized 1 2 0.0 1.0
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Table (5): The comparison of drug treatment in relation to aCL and ANA test results.

R Monotherpay Polytherapy X P
autoantibodies No % No o
aCL IgG 4 100 6 15.0 0.46 0.49
aCL IgM 6 150 8 20.0 0.35 0.55
+ve ANA 4 10 - - 1.4 0.23

Table (6): Number and percentage of patients with positive autoantibodies in relation type of

treatment (group A).

Carbamazepine Valproic Phenytoin
Autoantibodies No=16 No=22 No=8
No %o No % No %
aCL 3 18.75 1 45 6 75
+ve ANA 4 100 - - - -
DISCUSSION than group B, 8 cases (20%) with low titre

Epilepsy is a common neurological
disorder which associated with significant
co-morbidity with other diseases including
disorders with proven or suspected
autoimmune origin™’

The aetiology of epilepsy in the majority of
patients remains undefined but there is
evidence for an autoimmune basis in some
patients'”” Recent studies have suggested
that aberrations immune mechanisms may
be involved in the pathogenesis of a
number of epileptic syndromes either by
direct effect of epilepsy on immune

system'*"> or by effect of antiepileptic
drugs on the serum immunoglobulin
levels™'S,

The objective of this study was to
examine the presence of autoantibodies
(aCL and ANA) in patients with epilepsy,
which may offer novel tools for the
diagnosis and treatment.

In our study aCL IgG was a
significantly positive in the epileptic
patients especially newly diagnosed(group
B) patients(30%) and (25%)group A than
the controls with more cases of low titre
IgG in both group( 8 patients in each
group ),while moderate titre cases were
more in group B{ 4 cases (10%)} than
group A { 2 cases (5%)} ,while aCL IgM
antibodies as more in group A, 14 (35%)
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more than moderate titre (8 cases to 6
cases)respectively in group A and (6 cases
to 2 cases) respectively in group B. Our
results were statistically significant when
compared with the control (p<0.05).

These findings were near to Peltola et
al. "' as they found that aCL IgM class
antibodies were +ve in 51 patients, Low
titre in 28 patients and moderate titre in 23
patients , while IgG class anticardiolipin
antibodies were +ve in 11 patients , Low
titre in § patients and moderate titre in 3
patients and these results in epileptic
patients under treatment in comparison to
our first group of our results. While in
newly diagnosed epileptic patients without
treatment, Peltola et al. '' found that 11
patients had +ve IgG class a CL with low
titre in 9 patients and moderate titre in 2
patients , while IgM a CL were +ve in 17,
low titre in 13 patients and moderate titre
in 4 patients, also Pardo et al. '’ | Eriksson
etal.'® and Verotti et al. " were concluded
a significantly higher prevalence of
antiphospholipid antibodies which detected
in 43% of 36 epileptic patients , most of
them with aCL antibodies IgM subtype
while in In a study carried out by Cimaz
et al. %, 10.6% were positive for a CL ,
IgG class were found in 7.7%, IgM class in
1.4% and both isotypes in 1.4% and in
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Ranua et al. "° study, only 4.5% of patients
and 5% of the reference subjects were aCL
+ve and the surprise was that control
subject had more +ve a CL than epileptic
patient with no statistically significant
difference in the presence of aCL between
patients and control while in a most recent
study Barrada et al. *° found that 12% of
epileptic patients were +ve for aCL IgG
while both the patients and the control
were -ve for aCL IgM subtypes

In our study ,all the control subjects were
with -ve aCL , like The study of Markic et
al. ' who found only 3 cases 7.5% in 40
epileptic children were +ve aCL and the
control group was -ve while Peltola et al.
" found 7% of control had +ve IgG a CL
with low titre in 7% and moderate titre
1%, also 7% of control had +ve IgM aCL
with low and moderate titre was 4% for
each, Debourdeau et al. > as well found
that 4% had +ve aCL in epileptic patients
and 7% in controls.

In accordance with Verrot et al. ZPeltola
et al. ', Verotti et al. '*, and Ranua et al. '°,
we found 10% of patients in group A and
15% cases in group B had +ve ANA, with
a statistically significant difference in
comparison to control group (p<0.05)while
in a more recent study conducted by
Barrada et al. ° they found 18 patients
(72%) and 5 subjects (50%) of the control
had +ve ANA.

As regards the relation between the
frequency of seizures to serum level of
aCL autoantibodies, in patients with low
titre aCL IgG we found 10% of patients in
group B had >4 seizures per month and
another 10% patients had 1-3 seizures per
month ,while 15% of patients in group A
had 1-3 seizures per month , this means
that  prevalence of a CL IgG class
increased with increased frequency .

In contrast to our results ,Eriksson et
al'®. and Barrada et al® . found no
statistically significant correlation between
seizure frequency and the presence of any
antibodies, while Liimatainen et al’ found
high prevalence of IgG class antibodies in
patients with recent seizures compared

218

with the patients with controled seizures .
Ranua et al'® . as well stated that poor
seizure control was associated with
increased aCL antibodies among the
epileptic patients.

Experimentally provoked seizures in
rodents and spontaneous seizures in human
induce many proinflammatory mediators
such as cytokines that may potentiate B-
cell production of autoantibodies™**

We found that positive ANA cases
were associated with increased seizures
frequency, 2 cases (5%) of group A and 4
cases (10%) had > 4 seizures per month ,2
patients (5%) of group A and 1 patient
(2.5%) of group B had 1-3 seizures per
month. These results were in accordance
with Eriksson et al. '® and Ranua et al. "°
who stated that suboptimal seizure control
tended to increase the presence of ANA
(patients with >1 seizure per month tended
to have an increased prevalence of ANA
(22.3%) compared to patients with <1
seizure per month (19.5%). Also
Debourdeau et al** stated that ANA tended
to be more frequent when patients had
more than 10 seizures per year also Luvi® ,
Barrada et al. »° found significant increase
in the mean value of the frequency of the
attacks among the positive ANA group ,
stated that ANA were more common with
high frequent seizures.

In agreement with Peltola et al.'' aCL IgM
class was found in only 2.5 % of our
patients with localized epilepsy and in
32.5% with  generalized epilepsy ,while
aCL IgG class was found in 5% of
localized and 20% of generalized epilepsy .
In group B, 2.5% of localized related
epilepsy and 17.5% of generalized epilepsy
had +ve aCL IgM and +ve aCL IgG was
found in 30% of generalized seizures.
Verrot et al.”> and Verotti et al."”
found no differences in the prevalence of
aCL antibodies among patients with
various epileptic syndromes subdivided
into focal or generalized. Debourdeau et al.
22 found that 15% of epileptic patients
under antiepileptic drugs had +ve aCL
,also they found that 19% of generalized
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epilepéy had +ve aCL and 8% of non
generalized epilepsy had +ve aCL.
As explained by Chapman et al. *°,

Greaves et al. /) in their experimental

studies that aCL can disrupt neuronal
function by direct action on nerve
terminals and can reduce GABA receptor
mediated chloride currents suggesting a
direct and reversible mechanism through
which aCL might lower seizure threshold.
It has also been postulated that antibodies
to endothelium frequently coexisting with
aCL, may induce apoptosis within the
CNS.

As regards ANA in our study 7,5% of
patients in group A with partial and 2.5%
with generalized seizures had positive
ANA and in10% in group B with partial
and 5% of patients with generalized
seizures had +ve ANA. This means that
ANA more in localized than in generalized
seizures and this is in agreement with
Peltola et al.'' Eriksson et al. '* and Ranua
et al'’, as they stated that ANA more
frequent in localized than in generalized
epilepsies while Verotti et al' found that
12 patients (34.2%) with generalized and
10 patients (25.6%) with localized seizures
were +ve ANA with no difference between
focal and generalized seizures.

We found no statistically significant
association between EEG changes and aCL
and ANA results and this in accordance
with Barrada et al. >

The immunological effects of AEDs
in epilepsy have not been completely ruled
out >, Several AEDs such as phenytoin and
carbamazepine may induce reversible IgA
deficiency and activate production of ANA
as well as lupus erythematosus like
syndrome.'®*%*

Pardo et al. ' studied the prevalence of
antiphospholipid antibodies in 36 epileptic
patients treated with diverse antiepileptic
drugs including phenytoin,
antiphospholipid antibodies were detected
in 43% of these patients in most of them
IgM aCL.

In our results +ve IgG, IgM aCL

cases more common in polytherapy
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epileptic patients (15%,20% respectively)
than montherapy (10% ,15%)) without
statistically significant difference espicilly
in patients receving CBZ and phenytoin
.This is in agreement with Peltola et al. )
who found that the type of AED was not
strongly associated with the presence of
autoantibodies with possible exceptions of
a lower prevalence of IgM class in
valproate treated patients ,while in contrast
with our results Hagionya et al*’. found no
statistically significant difference between
aCL+ve and aCL-ve as regard to
polytherapy.

As regards ANA we found all +ve ANA
cases were on montherapy,the 4 cases on
carbamazepine . More cases with +ve
ANA were localized located epilepsy, 3
cases (7.5%) and one case in generalized
epilepsy (2.5% )in group A but in group B
(10%) with +ve ANA were localized
related epilepsy in comparison to(5% )with
generalized epilepsy.

Eriksson et al. '® found that 16% of their
study group on epileptic children had +ve
ANA also Ranua et al. '° found that both
epileptic patients and controls had 17%
+ve ANA for each and most +ve epileptic
cases were unclassified epilepsy and partial
epilepsy than primary generalized epilepsy.
Also they found that 19% on monotherapy
carbamazepine, 9.6% on valproate and
21.3% on phenytoin. But in polytherapy
ANA was +ve in  20.6% on
carbamazepine,19.6%on  valproate and
14.7%on phenytoin In more recent study
done by Asadi-Pooya®' aimed to determine
the prevalence of ANA in children with
epilepsy who were taking carbamazepine
as monotherapy .they found +ve ANA in
only one patient and the remaining
patients were negative .They concluded
that the prevalence of ANA is not among
children with epilepsy treated by
carbamazepine and this inconsiderable rate
of positive ANA seems to have no clinical
implications.

Ranua et al. '° found that AEDs or
other medications had no substantial effect
on the presence of ANA nor did age at
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onset, etiology, type or duration of
epilepsy, the presence of aCL was not
associated with ANA.

From our study we concluded that
there may be a relationship between
epilepsy and the presence of ANA and/or
aCL antibodies and that an immune
dysregulation may be present in epileptic
patients. These autoantibodies could
suggest alternative therapeutic approaches
in difficult cases or in patients not
responding to currently used conventional
AEDs. So we recommend: further studies
with large number of patients are needed
to define the pathogenesis of aCL and
ANA in different types of epilepsy and to
evaluate their prevalence in drug- free
epileptic patients. Assessment of serum
autoantibodies levels could be
recommended at starting the
administration of AEDs and in serial
intervals afterward in epileptic patients and
professionals who frequently prescribe
these drugs should be alert to this
alterations
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