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Abstract  Original Research Article 
 

Antiepileptic drugs are large group of medications with variable mechanisms of action. There are various effects have 

been reported with long-term antiepileptic therapy. To assess the effects of the antiepileptic drugs on blood indices, liver 

function and lipid enzymes in epileptic pediatric age group. A comparative case-control study was performed in which 

50 epilepsy cases were matched with 50 controls for age and sex. The mean age of the cases was 9.1(± 3.7) years, 86% 

from Benghazi. The 68% were primarily generalized seizure, 64% tonic clonic convulsion. The age at diagnosis between 

2 months - 13 years. The 74% used Na-valproate as a single or a combined therapy and Carbamazepine was prescribed 

as a single medication in 18%. No statistical significant differences in the means of CBC indices and liver function 

profiles (AST and ALT) in the treatment groups compared to the control. Alkaline phosphatise was highly significant 

difference in the mean between the two groups (P=0.007). Mean of serum Cholesterol level showed higher in the cases 

than controls with highly statistical significant difference (P<0.001). HDL mean level is higher for cases on 

carbamazepine and Na-valproate group compared to controls with statistical significant difference (P=0.011). Cases on 

carbamazepine and Na-valproate group as well showed higher mean LDL level compared to the controls with 

statistically significant (P=0.006). No any statistical significant difference in means of CBC indices between epileptic 

patient treated with AED and control. Carbamazepine group expressed higher mean HDL level as compared to Na-

valproate group, this difference is highly significant. Key words: Antiepileptic drugs, liver enzymes, lipid profiles. 

Keywords: Pediatric, antiepileptic drugs, antiepileptic therapy, Alkaline phosphatise. 
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INTRODUCTION 
Epilepsy is a neurological disease common in 

childhood and characterized by aperiodic and 

unpredictable seizure occurrence and requires long-term 

treatment. Their frequency is highly variable, which 

necessitated an effective treatment with good control [1]. 

As per WHO, epilepsy is one of the most common 

serious brain disorder disturbs the family and the society 

and estimates that 8 / 1000 population worldwide have 

epilepsy with higher prevalence in developing countries 

[2]. In 2014 the ILAE the practical clinical definition of 

epilepsy [2], by: 

1. At least two unprovoked seizure occurring > 24 

hours apart 

2. One unprovoked seizure and a probability of 

further seizures similar to the general 

recurrence risk 

 

The ILAE classification seizures into 4 groups 

based on clinical and EEG data: focal, generalized, 

unclassified and unknown (e g. epileptic spasms) [3]. 

A. Diagnosis: based on the identification of recurrent 

seizures., recognize during: 

1. Dysmorphic feature and cutaneous abnormalities 

[4]. 

2. CBC, liver and thyroid function tests, blood 

glucose, LP [2]. 

3. EEG-differentiating between partial and 

generalized seizure) [5].  

4. CT and MRI [2]. 

 

B. AEDs action: 

(i) reducing cell membranes electrical excitability; (ii) 

enhancing GABA inhibition; (iii) inhibiting T-type 

calcium channels [6]. 

 

In pediartic epilepsy still lack of knowledge and 

understanding long-term effects of AEDs on growth and 

development, liver functions, lipid metabolism and 

Medicine 
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blood profile [7, 8]. There are > 900 drugs are known to 

be hepatotoxic [9, 10], Clinicians should be aware of the 

different therapeutic options available for patients with 

liver disease and recognize the hepatotoxic of different 

AEDs [10], in patients undergoing liver transplantation 

between 1990 and 2002, AEDs were the third most 

common cause [11], AEDs commonly cause 

asymptomatic or transient enzyme elevations, upto 75% 

to 95% of patients exposed to carbamazepine and 

phenobarbital [12]. The mechanism of hepatic injury is 

heterogeneous. Hypersensitivity in 70% of the 

individuals related to phenytoin, only 30% associated 

with carbamazepine [13, 14]. Valproic acid is the third 

common cause reported by the WHO [15] mild to severe 

hepatotoxicity, other side effects on gastrointestinal, 

vision hormonal hair loss [16], rare ray syndrome can be 

happened [17]. The risk factors: younger age and 

polytherapy, febrile illness, and status epileptics [18]. 

Pre-treatment testing for POLG mutations may be useful 

in some children with refractory seizures and 

developmental regression [19-22]. 

 

The majority of cases are associated with 

hypersensitivity reactions [23-26]. Fever in 75% of these 

patients, rash in 62%, eosinophilia in 89%. The mortality 

rate is 13 % with multiple AEDs and about 25% with 

hepatotoxicity [27, 28]. Severe hepatotoxicity is not dose 

dependent in the first 12 months of therapy. The hepatic 

death appears higher in children when exposed to 

multiple AEDs [28]. The 61 Liver biopsies show 

inflammatory reactions, cholestasis, or hepatic necrosis 

in lethal cases [25]. Granulomatous hepatitis and 

ductopenia other liver injury. A rare condition, loss of 

small bile ducts and jaundice, associated with valproic 

acid and lamotrigine [29, 30]. Oxcarbazepine is a newer-

generation sodium channel blocker. Hepatotoxicity is 

rare if cases exposure to another AED [31, 32]. 

Phenobarbital produce elevation in liver enzymes, 

hypersensitivity reactions, hepatitis, and acute liver 

failure [33-36]. Topiramate can produce 

hyperammonemia when combined with valproic acid, 

severe hepatotoxicity with carbamazepine [37]. 

Lamotrigine can produce liver toxicity in status 

epilepticus and poly therapy, reversible on 

discontinuation [38]. All AEDs significantly impaired 

lipid and hematological profile of the epileptics. Platelet 

count was significantly reduced in epileptics treated with 

carbamazepine, phenytoin, and valproate as compared to 

newer AEDs combination therapy [39]. Leucopenia in 

phenytoin and carbamazepine treated monotherapy 

group patients. Hepatotoxic, decreased hemoglobin, 

RBC and WBC counts after long term AEDs, some 

AEDs do not have any effect [26]. Some of the AEDs 

diphenylhydantoin, sodium valproate and CBZ are 

implicated in pure (RBC) aplasia [40]. Fever, transient 

skin rash, eosinophilia and lymphadenopathy associated 

with carbamazepine and phenytoin [40]. Several studies 

reported, common AEDs increase serum HDL-C levels, 

some researchers observed, newer AEDs has no 

influence.  

 

II. OBJECTIVE  
Study was conducted on a sample of epileptic 

patients of pediartic age group attending the neurology 

clinic at Benghazi children hospital to assess and 

evaluate the effects of antiepileptic drugs on: Liver 

enzymes and Haematological, Lipid profiles. 

 

III. MATERIALS AND METHODS 
WAS THE CASE CONTROL STUDY 

Cases: 50 patients with epilepsy on regular AEDs as Na-

valproate (37 patients) and Carbamazepine (13 patients) 

for at least one year, they are registered and on regular 

follow up to the Neurology Clinic. 

 

Controls: 50 children from other clinics such as nutrition 

and GIT clinics at Benghazi Children Hospital, from 

March 2018 to December 2019. 

 

IV. RESULTS 
= Distribution according to age groups: 

The (Table 1) showed that, for young age group 

(0-5 years) the cases were double frequency of control (6 

controls: 12 cases) and only one case above 15 years, For 

the cases, age ranged 2 -15 year with mean 9.1(± 3.7) 

years. Compared to the control, age ranged 4 -14 years 

with mean was 9.7 (±2.7) years. The mean age of cases 

and controls groups does not show statistical significant 

difference (P = 0.357). 

 

Table 1: Distribution of cases and controls according to socio-demographic characteristics 

Characteristics  Subgroups Cases Control 

 50 50 

No  % No % 

Age / year  >1 – 5 yrs 12  24 6  12 

 >5 – 10 24  40 23 46 

 >10 18  36 21 42 

Gender Male 33  66 40 80 

Female 17  34 10 20 

 

= Distribution according to gender cases and controls:  

The 66% of the cases were male compared to 80% of controls, this not statistically significant (P = 0.177). 
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Figure 1: Gender distribution of the cases with matched controls 

 

= Distribution according to epilepsy type in the cases: 

Showed that, 68% (34/50) were primarily 

generalized seizure, 64% (32 case of them) tonic clonic 

convulsion. The 32% is focal partial seizure, 26% were 

simple partial seizure. 

 

 
Figure 2: Distribution according to epilepsy type in the cases 

 

= Distribution according to age at the time of diagnosis of epilepsy: 

Ranged 2 months - 13 years, The 64% at 1-5 years, while 22% were at 6-10 years,  

 

 
Figure 3: Distribution according to age at the time of diagnosis 
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= Distribution according to epilepsy Control of the cases: 

Showed in (Figure 4).  

 

 
Figure 4: Distribution according to epilepsy Control 

 

= Distribution according to EEG finding:  

 The 66% showed generalized discharge, 

 

Table 2: Distribution according to EEG finding 

EEG mode of Discharge Frequency % 

Generalized discharge 33 66.0 

Centro-temporal discharge 11 22.0 

Centro-parietal discharge 5 10.0 

Others 1 2.0 

Total 50 100 

 

 = Distribution according to Type of AEDs:  

The 74% of cases used Na-valproate either as a 

single or with Carbamazepine and 26% of the cases used 

carbamazepine as single or combined. 

 

Table 4: Type of antiepileptic age n 

AEDs No % 

Carbamazepine 13 26 

Na-Valproate 37 74 

Total 50 10 

 

Haematological profile for cases compared to 

controls: 

The cases according to AEDs type 

…carbamazepine (13) or Na-Valproate (37) to assess the 

difference between cases and control group. In general 

no statistical significance difference between cases and 

controls (Table 5). 

 

Mean haemoglobin for controls, cases on 

carbamazepine (P= 0.68), and Na-Valproate cases 

(P=0.84).  

 

Red blood cell count for controls 

carbamazepine (P= 0.3), and Na-Valproate cases (P= 

0.5).  

 

Mean White blood cell count (WBC) for 

controls, carbamazepine cases (P= 0.6), and Na-

Valproate cases (P= 0.4). 

 

Platelets count for controls, carbamazepine 

(P=0.51), and for Na-Valproate group B (P=0.29). 

 

Table 5: Haematological profile for treatment groups compared to controls 

Test variable  Pairs of comparison  Mean Std. Deviation P .value 

AST Carbamazepine  18.35 7.25 0.34 

Controls  19.32 6.92 

AST Valproate  25.71 13.1 0.018* 

Controls  19.32 1.92 

ALT Carbamazepine  17.43 6.2 0.76 

Controls  16.5 7.3 

ALT Valproate  18.42 12.6 0.5 

Controls  16.5 7.3 

ALK.Ph Carbamazepine  341.1 142.9 0.04* 

Controls  228.0 57.2 

ALK.Ph Valproate  236.74 95.9 0.9 

Controls  228.0 57.2 

Bilirubin Carbamazepin  0.29 0.1 0.8 

Controls  0.28 0.14 

Bilirubin Valoproate  0.34 0.16 0.02* 

Controls  0.28 0.14 
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= Liver Function profiles of treatment groups 

compared to controls:  

(The AST mean for controls close to 

carbamazepine group (P=0.34), Na-Valproate group 

have significantly higher (P=0.018). Alkaline phosphates 

mean in carbamazepine group, compared to control 

(P=0.04), while no significant difference between 

controls and Na-Valproate group (P=0.5). Total 

Bilirubin mean significant higher than controls in Na-

Valproate group (P=0.02) (Table 6).  

 

Table 6: Liver Function profiles of treatment groups compared to controls (50) 

Test variable  Pairs of comparison  Mean Std. Deviation P .value 

Hb Carbamazepin  12.44 0.96 0.68 

Controls  11.8 0.99 

 Hb Valoproate  12 1.49 0.84 

Controls  11.8 0.99 

RBCs Carbamazepin  4.57 0.38 0.3 

Controls  4.55 0.5 

RBCs Valoproate  4.62 1.2 0.5 

Controls  4.55 0.5 

WBC Carbamazepin  7.3 2.1 0.6 

Controls  8.1 2.97 

WBC Valoproate  8.32 2.57 0.4 

Controls  8.1 2.97 

HTC  Carbamazepin  35.49 3.10 0.62 

Controls  34.13 2.99 

HTC Valoproate  33.7 4.27 0.56 

Controls  34.13 2.99 

PLTs Carbamazepin  258.62 64.04 0.51 

Controls  266.92 75.75 

PLTs Valoproate  259.62 74.3 0.29 

Controls  266.92 75.75 

 

= Lipid profile of treatment groups compared to 

controls (Table 7): 

Serum Cholesterol mean for controls was 

significantly lower than both cases groups: on 

carbamazepine was (P= 0.008), and for Na-Valproate 

group (P=0.01). HDL mean level is higher for cases on 

carbamazepine as compared to controls with statistical 

significant difference (P=0.03), for Na-Valproate 

compared to controls with P=0.06. Mean LDL level is 

significantly higher on carbamazepine than controls 

P.value = 0.009, similarly for Na-Valproate compared to 

controls (P=0.004). Triglyceride mean level higher for 

cases on carbamazepine and Na-Valproate groups than 

controls but no statistical significance (P= 0.055, and 

0.75 respectively). 

 

Table 7: Lipid profile of treatment groups compared to controls (50) 

Test variable  Pairs of comparison  Mean Std. Deviation P .value 

Cholesterol Carbamazepine  160.38 40.76 0.008** 

Controls  103.23 26.25 

Cholesterol Valproate  130.86 40.04 0.01* 

Controls  103.23 26.25 

HDL Carbamazepine  72.4 35.8 0.03* 

Controls  40.6 10.8 

HDL Valproate  48.7 14.4 0.06* 

Controls  40.6 10.8 

LDL Carbamazepine  78.6 27.93 0.009** 

Controls  58.1 28.41 

LDL Valproate  75.05 24.31 0.04* 

Controls  58.1 28.41 

TG Carbamazepine  102.12 43.52 0.55 

Controls  88.73 16.35 

TG Valproate  93.67 30.95 0.75 

Controls  88.73 16.35 
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= Comparison in mean values of significant 

investigations between two main treatment groups of 

epileptic cases: 

The results showed that Na-valproate group 

have significant higher mean serum bilirubin (0.34) than 

carbamazepine group (0.3). while carbamazepine group 

have much higher mean HDL level (72.4) as compared 

to Na-valproate group (48.7), this difference is highly 

significant (P=0.00). Other parameters which were 

higher in cases compared to controls showed no 

significant difference across the two treatment groups 

(Table 8). 

 

Table 8 

Lab investigation  Carbamazepine group (13) Na-valproate group (37) P. value 

Alkaline phosphatase 319.5 248.5 0.76 

Bilirubin  0.3 0.34 0.04* 

Cholesterol  160.4 130.9 0.4 

HDL 72.4 48.7 0.00** 

LDL 78.6 75.1 0.5 

 

V. DISCUSSION 
Antiepileptic medications are used for the 

prevention and treatment of seizures, these medications 

have adverse drug reactions due to their complex 

pharmacological properties and narrow therapeutic 

index. Most clinicians would starting after a cluster of 

seizures or an unprovoked status epileptics [1]. 

 

When prescribing for infants and young 

children the selection of the most appropriate AED and 

account the safety profile of that drug with paucity of 

knowledge about long-term effects on growth and 

development, short-term effects on behaviour and 

patterns of sleep. Although the newer AEDs appear more 

safety. The present study showed that Na-valproate was 

the most common AEDs used, in 74% of the sample 

either as a single or combined with carbamazepine 

(CBZ) in 8%. (CBZ) was prescribed to 26% of the cases.  

 

Also, AEDs have no statistical significance 

difference in means of CBC indices was found between 

cases and controls groups. However, some studied 

deduced a contradictory results, (CBZ) causes Pure Red 

Cell Aplasia (PRCA). Because of antibodies against 

erythroid precursor cells or erythropoietin, or T-cell 

mediated suppression of erythropoiesis. Further aplastic 

anaemia, leukopenia and thrombocytopenia are adverse 

effects of valproic acid therapy cited in the literature 

(69,70). A case report study published in 2017, described 

of sodium valproate induced PRCA in a 7 years old male 

child with Absence Seizure. 

 

In a prospective study over one and half year 

duration on 142 patients < 12 years of age (72) 

microcytic anemia in one patient was on phenytoin. 

leucocytosis in another patient on VPA therapy, by the 

physician like stopping the drug in 8 cases, withholding 

in 6 cases, decreasing the dose in 4 cases and continuing 

the same dose in 50 cases. 

 

This study showed that Na-valproate have 

higher mean serum bilirubin (0.34) than (CBZ) groups 

(0.3), although is statistically significant, but has no 

clinical relevance. Also revealed (CBZ) have higher 

mean HDL level (72.4) compared to Na-valproate groups 

(48.7), with significant difference (P=0.00). Other 

parameters showed no significant difference across the 

two treatment groups.  

 

One study reported that AEDs responsible for 

11% of overall ADRs. (lorazepam (3%) and valproate 

(3%) were associated most commonly with ADRs) 

(106). And an Indian hospital study, AEDs were 

responsible for 5% of ADRs among all of the prescribed 

drugs as (CBZ) and phenytoin. 

 

A case control study was at Indian included (28 

cases and 28 controls) to evaluate (CBZ) effect on serum 

lipids and liver function tests. Found that blood level of 

TC, LDL-C, HDL-C and alkaline phosphatise were 

increased (108), with significant increase in serum 

alkaline phosphatase in cases (P <0.03) compared to 

controls. 

 

Epilepsy type in the current study was partial 

focal seizure in 16/50. And 34/50 were primarily 

generalized seizure, well controlled in 64% of the cases, 

alkaline phosphatise was significantly higher in 

controlled compared to uncontrolled groups (P. value 

0.017). 

 

A previous study included 22 patients with 

idiopathic epilepsy, 17 males and age range 3 -12 years. 

The 10 had localization and 12 patients had generalized 

epilepsy syndromes. The duration of the therapy range 

months - 6.5 years. The 9 patients on valproate), 13 on 

carbamazepine as initial monotherapy. Out of them 

(86.4%) were considered controlled in the last 6 months 

on AEDs. with normal liver and kidney function results. 

 

When comparing patients on different 

antiepileptic drugs, levels of total cholesterol, low-

density lipoproteins and high density lipoproteins 

cholesterol, and apolipoprotein AI, showed the lipids 

were significantly lower in patients receiving valproate 

compared with patients receiving carbamazepine. No 

significant difference was detected between the studied 

groups regarding triglycerides, apolipoprotein B levels, 
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or any of the atherogenic ratios [4]. The mechanism 

underlying the decreased serum lipid levels with 

valproate a suggested cause is the enzyme inhibitor 

property of valproate. 

 

VI. CONCLUSIONS 
• The case control study was conducted on a 

sample of epileptic cases to investigate the 

effects of antiepileptic agents on CBC, LFT and 

lipid profile. 

• Which showed no significant difference in the 

means of CBC indices as Hb. level, RBC, 

WBC, platelets and haematocrit, where means 

of Alkaline phosphates and Total Bilirubin were 

significantly higher in the cases than the 

controls, Lipid profile was significantly higher 

in children treated with AED compared to the 

control. Na-valproate associated with 

significant higher mean serum bilirubin than 

carbamazepine group while carbamazepine 

group expressed much higher mean HDL level 

as compared to Na-valproate group, this 

difference was highly significant. 
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