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& Abstract

Abstract

Background: Data on the effects of antiepileptic drugs on immune system are
frequently inconsistent and some time conflicting because the affects of drugs
cannot be separated from those of seizures, first-generation drugs have been most
intensively investigated, the genetic background of the patients, the mechanism of
action and pharmacokinetics profile of the AEDs may act as confounders.
Valproate, carbamazepine, phenytoin, vigabtrin, levetiracetam and diazepam have
been found to modulate the immune system activities by affecting hurmoral and
cellular immunity.

Aim of work: To investigate serum immunoglobulin 1gG, IgA and IgG
concentrations in patients with focal epilepsy, shortly after first presentation of one
or more unprovoked epileptic seizures before the start the treatment with AEDs,
and compared them with patients treated with three different antiepileptic drugs
carbamazepine (CBZ), Sodium valproate (VPA) and Levetiracetam (LEV) in
monotherapy and in polytherapy, for at least three months of drug intake duration.
Patients and Methods: This cross sectional descriptive study conducted in the
epilepsy clinic, department of Neurology, Ain Shams University. This present
study aimed at describing data of 82 patients with focal epilepsy based on clinical
course, EEG report and MRI brain images who attended the epilepsy clinic over a
year period from, February 2018 to February 2019. Plasme Immunoglobulin levels
were measured with guantitative methods using a Biosystems Kits and is presented
as mg/dL. Results: A total 82 subjects in the age range of 13-53 years old met the
inclusion and exclusion criteria of this study. Serum level of I1gG, IgA and IgM is
not altered in patients shortly after the first presentation with epileptic seizures and
before start treatment with antiepileptic drugs Conculusion: This study indicated
that carbamazapine in monotherapy and in combination with valproate and
levetiracetam decrease serum levels of Immunoglobulin in patients with focal
epilepsy. However, humoral immunity was not altered in patients shortly after the
first presentation with epileptic seizures and before the start the treatment with
AEDs. Professionals who frequently prescribe these drugs should be alert to this
alteration. Although in our study, patients with immunoglobulin deficiency were
asymptomatic, assessment of serum immunoglobulin levels should be done at
starting the administration of AEDs and in serial intervals afterward in epileptic
patients. Recurrent seizures are a significant cause of morbidity, we conclude that
intravenous immunoglobulin (IVIG) is a safe therapy and may have beneficial
effects in intractable epilepsies. More studies should be carried out to support the
efficacy of IVIG in the treatment of intractable epilepsy and to elucidate the
pathogenesis and the effects of this therapy, ideal dosage and treatment schedules
should be define

Keywords: antiepileptic drugs, humoral & cellular immunity, adverse effects,
serum immunoglobulin, seizures, Focal epilepsy.
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INTRODUCTION

More than 50 million people worldwide have epilepsy,
making it one of the most common neurological diseases
globally. Nearly 80% of people with epilepsy living in low-
and middle income countries (Lancet, 2019).

Antiepileptic drugs (AEDs) are the cornerstone in
epilepsy treatment. When medication for epilepsy is
introduced, it may have to be continued for many years,
sometimes throughout life. Antiepileptic drugs are in a very
common use not only for epilepsy, but also in psychiatry as
mood stabilizers, for the treatment of neuropathic pain, and
for migraine prophylaxis. Increasing of evidence indicated
that beside the central nervous system, antiepileptic drugs
may also affect the immune system. Experimental data
showed that classical and newer antiepileptic drugs affect
peripheral ~ immunological  parameters  (Patsalos&
Bourgeois, 2010).

Data on the effects of antiepileptic drugs on the
immune system are frequently inconsistent and sometimes
conflicting because the effects of drugs cannot be separated
from those of seizures, first generation drugs have been
most intensively investigated than the new compounds,
which may explain their predominant involvement in
immune mediated reactions. The patient’s genetic
background, the mechanism of action and the
pharmacokinetic profile of AEDs and the concurrent use of
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iImmunosuppressant drugs may act as confounders.
Valproate, carbamazepine and levetiracetam have been
found to modulate the immune system activity by affecting
humoral and cellular immunity (Aarli, 2010).

Carbamazepine (CBZ) was the first AEDs assumed to
have an effect on the immune system. It has been
associated with immune dysfunction with subnormal
concentrations of all immunoglobulin. In a study started in
2013, patients were followed up after the administration of
carbamazepine, a significant reduction in 1gG and IgA was
found (Svalheim et al., 2013).

Levetiracetam (LEV) has been also associated with
reversible immunoglobulin deficiency. Involvement of the
immune system has been studied since the drug was first
used, and accordingly affects as many as 47% of the
levetiracetam treated-patients. Among the changes
described are IgA and IgM deficiency (Svalheim et al.,
2013). Decreased serum IgG levels have been reported in a
few studies and in isolated clinical cases (Kim et al., 2010).

There are also a few reports suggesting that sodium
valproate (VPA) may induce low levels of IgA, IgG, and
IgM, where the diagnosis of common variable
immunodeficiency (CVID) has been reported. Several
cases of hypogammaglobulinemia, with a phenotype
similar to CVID in sodium valproate-treated patients have
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been noted. This observation is interesting because sodium
valproate is frequently prescribed (Vazzani, 2011).

Low levels of immunoglobulin as occur in some
patients following the administration of antiepileptic drugs
are associated with significantly increased risks of
infections, primarily respiratory tract infections of bacterial
origin. Patients with 1gG level below 100 mg/ dl or IgM
below 20 mg/dl for prolonged period have an increased risk
of recurrent and sometimes life-threatening infectious
episodes. Generally, IgA deficiency appears to be better
tolerated. Replenishment of IgG in patients with
hypogammaglobulinemia reduces the infection risk to
background if IgG levels are maintained at approximately
500 mg/dl, although higher levels may be necessary in the
presences of comorbidities (Holmes, 2013)

Immune system dysfunction may play role in
triggering or maintaining intractable seizure. Some
investigators have suggested that intractable seizure
unresponsive to antiepileptic drugs may reflect occult
immunoglobulin deficiency. In a previous trial study; it was
found that intractable seizures have been associated with
IgG subclasses deficiency. Consequently, these patients
received intravenous immunoglobulin. A marked reduction
in the frequency of seizures to almost complete
disappearance was observed (Shovron, 2010).

©)
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AIM OF THE WORK

We aimed to verify serum concentration of
immunoglobulin; 1gG, IgA and IgM in patients with focal
epilepsy treated with three different antiepileptic drugs
carbamazepine (CBZ), Sodium valproate (VPA) and
Levetiracetam (LEV) as monotherapy and as polytherapy.
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Chapter (1)

INNATE AND ADAPTIVE IMMUNITY IN
HUMAN EPILEPSIES

Immune mechanisms have been discovered in several
neurologic diseases, some of them associated with epilepsy.
These mechanisms are not only present in epilepsies caused
by infectious and central nervous system inflammatory
diseases (Vezzani et al.,, 2016) but also in epileptic
disorders not associated with a clear inflammatory
pathophysiology. The exact role of the inflammatory
phenomena (cause, effect, or both) is a matter of intense
investigation. Rapid activation of pro-inflammatory
cytokines and danger signals is observed after acute
epileptogenic brain injuries or after single and recurrent
seizures in both experimental and clinical settings (Walker
et al., 2016).

Innate Immunity in Epileptic Disorders

There is evidence supporting that several
inflammatory mediators have a specific role in temporal
lobe epilepsy (TLE) or in neocortical epilepsies associated
with focal malformations. Rapid activation of pro-
inflammatory cytokines, such as interleukin-1b (IL-1b),
interleukin-6(1L-6), and tumor necrosis factor-a (TNF-a), is
observed after acute and chronic seizures in animal models
of acquired epilepsies (lori et al., 2016).
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