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Abstract

Growth is a multifactorial process influenced by genetic, nutritional, hormonal, psychosocial and other
factors including the general health of a child. Epilepsy is defined as a chronic condition characterized by recurrent
clinical events or epileptic seizures, which occur in the absence of a metabolic or toxic disease the drugs that are
used in the treatment of this condition can affect patients’ growth due to their mechanisms of action. This study
aimed to evaluate the effect of some antiepileptic drugs on growth (height and weight) in children with epilepsy.
This work involved 51 newly diagnosed children with a different form of epilepsy (Generalized, absent and
partial). Patients were collected from the outpatient’s clinic in Al Salam teaching hospital and private clinic in
Mosul city from July 2018 to July 2020. Patients were divided into three groups of 17 patients each according to
the treatment (group one patients on Carbamazepine monotherapy with dose mean 13.3 + 4.8 mg/Kg, group two
patients on Valproic acid monotherapy with a dose of 14.4+ 3.3 mg/kg and the last group involve patient on
combined therapy Carbamazepine 10.8+5.8mg/Kg plus 19.7+ 8.8 mg/Kg of Valproic acid. Patients ages range
from 5-11 years, with an Initial BMI range of 12-20. The results of this work showed that Carbamazepine
monotherapy caused no significant effect on both BMI values after 6 and 12 months of treatment. Valproic acid
monotherapy significantly elevated BMI after 6 and 12 months of treatment. Combined therapy showed no
significant effect on BMI. The patient’s centile height significantly elevated after 6 and 12 months of Valproic
acid compared to the normal growth according to the growth chart. While both Carbamazepine and combined
therapy showed no significant change in comparison with the normal growth according to the growth chart. In
conclusion, children with epilepsy who use antiepileptic drugs need a restricted monitor policy for their growth,
especially those on Valproic acid.
Keywords: Growth, weight, percentile, Carbamazepine, Valproic acid.
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Introduction

Growth is a multifactorial process
influenced by genetic, nutritional, hormonal,
psychosocial and other factors including the general
health of a child . Deviation from a normal pattern
of growth can be the first manifestation of a wide
variety of disease processes, including endocrine
and non-endocrine disorders and may involve
virtually any organ system of the body @. The rate
of linear growth and the physiologic components
regulating it varies with age . The proliferation of
epiphyseal growth plate results from complex
interactions between hormones and growth factors,
which may directly or indirectly affect the serum
levels of calcium and the condition of those cells,
leading to final stature ). The most powerful tool in
growth assessment is the growth chart used in
combination with accurate measurements of height,
weight, head circumference, and calculation of the
body mass index ©.

The growth trajectory of each stage of
growth (fetal, infant (1), childhood (C) and pubertal
(P)) can be represented mathematically by the ‘ICP
growth model’. Growth during the first 3 years
results from a combination of a rapidly decelerating
infancy component and a slowly decelerating
childhood component. The latter dominates the mid-
childhood years but it is altered by the pubertal
contribution, which is modelled on a sigmoid curve
@, Epilepsy is defined as a chronic condition
characterized by recurrent clinical events or
epileptic seizures, which occur in the absence of a
metabolic or toxic disease or fever 7,

The International League against Epilepsy
recognizes two major categories of epileptic
seizures, based on clinical and
electroencephalographic (EEG) features: focal
seizures and generalized seizures. Focal seizures
originate within neural networks involving one
hemisphere of the brain and more or less localized
at the onset, whereas generalized seizures start in
and rapidly involve networks in both cerebral
hemispheres ®). Among partial seizures, those in
which awareness is impaired are termed complex,
whereas those in which awareness is preserved are
termed simple ®.

For infants and children with their first
unprovoked seizure, urgent laboratory studies with
neuroimaging should be considered, depending on
the history and physical findings. The definitive
neuro-diagnostic evaluation, consisting of an EEG
and neuroimaging study, of pediatric patients with
seizures typically performed on an outpatient basis.
The EEG could help in the assessment of the child
with a first seizure, especially if an epileptic
syndrome is identified; however, a normal EEG
does not rule out seizures. Although an EEG when
performed within 24 hours of the fit, if abnormalities
were found, these abnormalities may be due to the
postictal condition. Typically, the EEG is performed
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on an outpatient basis within 2 weeks of the first
seizure (-9,

The Age and seizure type of the patient are
two important factors that should be considered in
choosing an anticonvulsant. For generalized tonic-
clonic or focal onset seizures in infants up to 6
months of age, phenobarbital is often chosen first,
given its ease of use, predictable blood levels and
modest side-effect profile. For older infants or
children with focal onset seizures, oxcarbazepine or
levetiracetam is the preferred medication.
Levetiracetam is commonly used for generalized
tonic-clonic seizures at any age .

Divalproex (valproate, divalproex sodium)
is a broad-spectrum AED that can be used in all
types of generalized epilepsy, including absence,
primary GTCS and myoclonic; Absence seizures
can be treated with ethosuximide, and then when
GTCS seizures appear, Divalproex or lamotrigine
can be used, because ethosuximide does not cover
other types than absence. Practitioners should
monitor the efficacy and side-effects of
anticonvulsant therapy, help in dose adjustment of
anticonvulsants in patients — especially those
receiving single anticonvulsants — and reviewing
seizure precautions frequently to encourage healthy
and safe living ©19,

Discontinuation of AEDs can be scheduled
when the child is seizure-free for at least 2 years
AED therapy should be discontinued gradually; over
at least 3-6 months, sudden discontinuation can lead
to withdrawal seizures or status epilepticus 2. This
study aimed to evaluate the effect of some
antiepileptic drugs on growth (height and weight) in
children with epilepsy. As mentioned above, that
antiepileptic agents can affect the proliferation of
epiphyseal growth plate, affecting the serum levels
of calcium leading to short stature . This work will
assess growth according to the growth chart.

Material and Methods

This work involved 51 newly diagnosed
children with different forms of epilepsy
(Generalized, absent and partial). Patients were
collected from the outpatient’s clinic in Al-Salam
teaching hospital and private clinic from July 2018
to July 2020. Patients were divided into three groups
according to the treatment (group one includes 17
patients on Carbamazepine monotherapy with a
dose mean of 13.3 + 4.8 mg/Kg. Group two include
17 patients on Valproic acid monotherapy with a
dose of 14.4+ 3.3 mg/kg, and the last group involve
17 patients on combined therapy Carbamazepine
10.8+5.8 mg/ Kg plus 19.7+ 8.8 mg /Kg of Valproic
acid. The patient’s ages ranged from 5-11 years,
with an initial BMI range of 12-20. Patients have
good physical activity with no other CNS disorders.
Patients with any other health problems were
excluded from this work. Height was measured
using standard Human Balance RGT.B-200-RT
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(Clover-surgical- Germany). BMI was calculated
using the following equation: BMI = kg/m?,

CDC Chart was used as the standard for
comparison to patients reading®. BMI measurement
of the patient’s monitors for one year as patients
showed no problems with their medication
(baseline, 6 months, and 12 months). Exclusions
were maternal smoking, gestational age outside the
normal range, and residence outside the study area.
Refuse to participate in the study. Other exclusions,
including an inability to contact family and children
who have travelled outside of the area or mental
retardation, and cerebral palsy *2),

Data were presented as Mean +Standard
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Results

The patient’s centile weight significantly
elevated after 6 and 12 months of Valproic acid
(p<0.01) compared to the normal growth according
to the CDC growth chart. While both
Carbamazepine and combined therapy showed no
significant change in comparison with the normal
growth according to the growth chart (p>0.05).

The results of this work showed (Table 1
and Table 2) that Carbamazepine monotherapy
caused no significant effect on both BMI values
after 6 and 12 months of treatment (p>0.05).
Valproic acid monotherapy significantly elevated
BMI after 6 and 12 months of treatment (p>0.01).

deviation. ANOVA used to analyze the data. Change

with p<0.05 is considered to be statistically BMI. No significant effect on waist circumference

Significant. Excel 2010 software was used in the was hoticed when compare Va|pr0ic acid and

analysis. combined therapy protocols to Carbamazepine
protocol.

Combined therapy showed no significant effect on

Table 1. BMI of children after treatment with Carbamazepine, Valproic acid and combined therapy.

Parameter Baseline Six months Twelvemonths P-Value
Mean + SD Mean + SD Mean + SD

Carbamazepine

(Patient No. =17) 15.9+ 3.7 16.92+3.72 19.14+3.7 0.54

Valproic acid

(Patient No. =17) 17+4 18.95+2.69 21.12+1.84 0.01*

Combined therapy

(Patient No. =17) 15.78+1.56 16.88+2.78 19.59+ 3.25 0.61

* Represent significant change (p<0.05).

Table 2. Waist circumference of children after treatment with Carbamazepine, Valproic acid and combined
therapy.

Parameter Baseline Six months Twelvemonths

Mean = SD Mean = SD Mean = SD

Carbamazepine

(Patient No. =17) 47.1+£6.3 51.52+17 54.4+6.5

Valproic acid

(Patient No. =17) 48.54+9 52.87+10 54.93+ 5.13

Combined therapy

(Patient No. =17) 47.05+4.35 52.48+9.75 54.65+ 9.07
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Figure 1. Percentile weight of patients after 6 and
12 months of treatment.

The patient’s centile height significantly
elevated after 6 and 12 months of Valproic acid
(p<0.01) compared to the normal growth according
to the growth chart. While both Carbamazepine and
combined therapy showed no significant change in
comparison with the normal growth according to the
growth chart (p>0.05).
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Figure 2. Percentile Height of patients after 6 and
12 months of treatment

Discussion

This study was conducted to explain the
effect of antiepileptic on some growth profile
parameters after 6 and 12 months of treatments.
Carbamazepine had no significant influence on
growth, centile-weight, or centile-height. This might
be due to the drug's mini effect on resting metabolic
rate, as reported by Herman et al., “9; however, this
does not go with Inaloo et al., 2020 2,

In contrast, Valproic acid significantly
increases the BMI of epileptic patients by increasing
body fat due to the elevation of their serum
triglycerides and this agrees with Inaloo et al, 2020
(13), Combined therapy showed no significant effect
on BMI and this may be related to significant
induction of many cytochromes metabolism and
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clearance which lead to these effects and this agree
with Saruwatari et al 2010 @4,

Valproic acid showed significant elevation
in BMI, percentile height and weight after 6 months
of therapy and this disagrees with results obtained
by lee and his group who described that Valproic
acid significantly reduced pediatric patient’s
Longitudinal growth. Lee et al., 2013 and might be
due to the effect of Valproic acid to inhibit
proliferation of growing plate chondrocytes but not
changing serum calcium. In patients on
Carbamazepine and combined therapy, the result of
this work agree with Lee results as he uses
oxcarbazepine showed no significant effect on in
stature growth of patients %,

The impacts of epilepsy on bone, drugs
used to treat epilepsy increased the possibility of
bone fracture by different mechanisms. The fracture
rate in patients on anti-epileptic drugs is 2-6 times
higher than the normal population. This increment
in break chance in subjects with epilepsy is
comparable to that seen with incessant steroid use as
this drugs affects bone mass by affecting bone
remodeling factors (6,

In conclusion, children with epilepsy who
use antiepileptic drugs need a restricted monitor
policy for their growth, especially those on Valproic
acid.
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