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Monotherapy on Hematological and Liver Function 
Parameters in Children with Idiopathic Epilepsy
Levetirasetam Monoterapisi Alan İdyopatik Epilepsili Çocuklarda 
Hematolojik ve Karaciğer Fonksiyon Testlerinin Uzun Dönem 
Etkilerinin Değerlendirilmesi
Beril DILBER1, Nihal YILDIZ1, Huseyin YAMAN2, Tulay KAMASAK1, Gulnur ESENULKU1,                                
Pınar KART OZKAN1, Elif ARSLAN ACAR1, Sevim SAHIN1, Suleyman Caner KARAHAN2, Ali CANSU1

1Department of Pediatric Neurology, Karadeniz Technical University, Trabzon, Turkey
2Department of Clinical Biochemistry, Karadeniz Technical University Faculty of Medicine, Trabzon, Turkey

Correspondence Address / Yazışma Adresi: 
Beril DILBER
Karadeniz Technical University,
Department of Pediatric Neurology, Trabzon, Turkey
E-posta: beriltem@gmail.com

Original Article          Özgün Araştırma

ABSTRACT
Objective: We aimed this study, investigated the changes in pre- and post-treatment hematological parameters, liver 
and kidney function parameters in children that were diagnosed with epilepsy and initiated on levetiracetam (LEV) 
therapy.
Material and Methods: The study population consisted of 114 children (6-18 years) had normal growth percentiles, 
that were treated for new-onset epilepsy with LEV monotherapy. In each patient, hematological parameters, B12, 
ferritin, liver and kidney function parameters were measured before and one/three years after the initiation of the therapy.
Results: The hemoglobin (Hgb) and hematocrit (Htc) levels showed a significant increase and the absolute lymphocyte 
count (ALC), absolute neutrophil count (ANC) (p=0.000), monocyte percentage (p=0.032), and mean platelet volume 
(MPV) (p=0.000) levelsshowed a significant decrease. The ALC levels decreased significantly in 6 (5.3%) children. The 
mean drug dose at three years of treatment was 30.0±5.6 mg/kg/day. No significant difference was found between pre- 
and post-treatment platelet (PLT) counts and no significant correlation was found between gender and hematological 
parameters (p>0.05 for both).
Conclusion: Although LEV monotherapy led to changes in the hematological parameters of the epilepsy patients, no 
significant change was observed in liver function. We suggest that when evaluating the hematological parameters in 
children with epilepsy, the community’s predisposition should be considered and also children should be examined for iron 
deficiency and vitamin B12 deficiency anemia before initiating the LEV therapy. It was also revealed that long-term LEV 
monotherapy is a safe treatment in children with epilepsy.
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drug antiepileptic due to persistent seizures, and 8 patients who 
had abnormal findings on cranial computed tomography (CT) scan 
(cortical dysplasia, hydrocephalus, cyst, or mass), comprising 86 
patients who were lost to follow-up were excluded from the study. 
The remaining 114 patients were included in the study. Of these, 
114 children who had normal growth percentiles for body height 
and weight and had no anemia, no liver or renal insufficiency, no 
active drug use, and no progressive neurological diseases were 
included in the study. In each patient, hematological parameters, 
liver and kidney function parameters, electrolytes, and creatinine 
levels were measured before and three years after the initiation of 
the therapy.

Blood samples were obtained from each patient between 08.00 
and 10.00 AM after 8-12 hours of fasting. Two ml of blood sample 
were collected in tubes containing ethylenediamine tetraacetic 
acid (EDTA) as an anticoagulant. Five ml of blood sample was 
collected into an EDTA-containing vacutainer and then injected to 
a serum separator tube with gel. In each patient, hematological 
parameters including hemoglobin (Hgb), hematocrit (Htc), mean 
corpuscular volume (MCV), mean corpuscular hemoglobin 
(MCH), mean corpuscular hemoglobin concentration (MCHC), 
mean platelet volume (MPV), lymphocyte count, neutrophil count, 
white blood cell count (WBC), absolute lymphocyte count (ALC), 
absolute neutrophil count (ANC), PLT count, vitamin B12, ferritin, 
aspartate aminotransferase (AST), alanine aminotransferase (ALT), 
gamma glutamyltransferase (GGT), and albumin were measured 
both before and one/three years after treatment. These parameters 
were evaluated based on the reference ranges for age and the 
parameters of hemogram that were below the 3rd percentile for 
age were accepted as low. Blood parameters were measured 
using a Sysmex XN-1000 auto analyzer with original kits. ALT, AST, 
and GGT levels were measured using the enzymatic method and 
the albumin and creatinine levels were measured on a Beckman 
Coulter AU5800 auto analyzer using the colorimetric method with 
the original kits. In each patient, LEV therapy was initiated at a dose 

INTRODUCTION

Epilepsy disorders are the most common treatable neurological 
disorders in childhood. Diagnosis and treatment of these disorders 
has improved over time and antiepileptic drugs (AEDs) are 
commonly as the first line of treatment for seizure disorder (1). 
Levetiracetam (LEV) is a well-tolerated drug that is commonly 
used in the treatment of epilepsy due to its broad spectrum, low 
side-effect profile, and practicality (2-4). To date, there have been 
very few studies investigating long-term changes in hematological 
parameters in epilepsy patients receiving LEV therapy (5,6). 
Although controversial findings have been presented in those 
studies, long-term effects of LEV on other systems have been 
rarely examined (2,3). On the other hand, patients receiving LEV 
monotherapy have been shown to have significantly reduced 
platelet (PLT) counts and absolute lymphocyte counts (ALCs) (6). 
The present study, for the first time in the literature, investigated 
the changes in pre- and post-treatment hematological parameters, 
liver and kidney function parameters, and creatinine levels in 
children that were newly diagnosed with epilepsy and were initiated 
on LEV therapy.

MATERIALS and METHODS

A total of 277 children aged 6-18 years were newly diagnosed with 
epilepsy and received LEV monotherapy in our Pediatric Neurology 
department between 2015 and 2020. Exclusion criteria included 
ongoing treatment for anemia, blood transfusion, recent infections, 
progressive metabolic disease, and previous drug use due to 
febrile seizure. Hemogram parameters, AST, ALT, GGT, albumin, 
creatinine values and vitamin B12 and ferritin levels were examined 
in 277 patients enrolled in the study. 26 patients who had iron 
deficiency anemia (IDA) (ferritin<20 ml/ng), 33 patients had vitamin 
B12 deficiency (<200 pg/ml), 10 patients who used a secondary 

ÖZ
Amaç: Bu çalışmada epilepsi tanısı ile levetirasetam (LEV) tedavisi başlanan çocuklarda tedavi öncesi ve sonrası hematolojik parametreler, 
karaciğer ve böbrek fonksiyon parametrelerindeki değişiklikleri araştırmayı amaçlamıştır.
Gereç ve Yöntemler: Çalışma popülasyonu 6-18 yaş arasında normal büyüme hızına sahip yeni tanı epilepsisi olan, LEV monoterapisi 
başlanan 114 çocuktan oluşuyordu. Her hastada hematolojik parametreler, B12, ferritin, karaciğer ve böbrek fonksiyon parametreleri, 
tedavi başlangıcından önce ve bir/üç yıl sonra ölçüldü.
Bulgular: Hemoglobin (Hgb) ve hematokrit (Htc) seviyelerinde anlamlı artış ve mutlak lenfosit sayısı (ALC), mutlak nötrofil sayısı (ANC) 
(p=0.000), monosit yüzdesi (p=0.032) ve ortalama trombosit hacmi görüldü. (MPV) (p=0.000) seviyelerinde anlamlı düşüş görüldü. ALC 
seviyeleri 6 (%5.3) çocukta önemli ölçüde azaldı. Üç yıllık tedavide ortalama ilaç dozu 30.0±5.6 mg/kg/gündü. Tedavi öncesi ve sonrası 
trombosit (PLT) sayıları arasında anlamlı bir fark bulunmadı ve cinsiyet ile hematolojik parametreler arasında anlamlı bir ilişki bulunmadı (her 
ikisi için p>0.05).
Sonuç: LEV monoterapisi epilepsi hastalarının hematolojik parametrelerinde değişikliklere yol açsa da karaciğer fonksiyonlarında anlamlı 
bir değişiklik gözlenmedi. Epilepsili çocuklarda hematolojik parametreler değerlendirilirken toplumun yatkınlığının göz önünde bulundurul-
ması ve ayrıca LEV tedavisine başlanmadan önce demir eksikliği ve B12 vitamini eksikliği anemisi olan çocukların da muayene edilmesi 
gerektiğini öneriyoruz. Ayrıca epilepsili çocuklarda uzun süreli LEV monoterapisinin güvenli bir tedavi olduğu ortaya çıktı.
Anahtar Sözcükler: Kreatinin, Epileps, Hematolojik, Levetiresetam, Karaciğer Fonksiyon Testleri
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of 10 mg/kg/day and the dosage was increased up to 45 mg/kg/day 
until complete seizure control.

The normal reference ranges for age were as follows: Hgb: 6-12 years, 
11.5-15.5 g/dl, 12-18 years (female) and 12.0-16.0 years (male), 13.0-
16.0 g/dl; Htc: 6-12 years, 35-45%, 12-18 years (female), 36-46%, 
12-18 years (male), 37-49%; MCV: 6-12 years, 77-95 fL, 12-18 years 
(female), 78-98 fL, 12-18 years (male), 78-102 fL; MPV: 6.5-12.0 fL; 
WBC: 8-13 years, 4.5-13.5103/mm3, >13 years 4.5-11.0 103/mm3; 
lymphocyte count: 1.500-3.000 x103/mm3, neutrophil count: 3.000-
5.800 x103/mm3, monocyte percentage: 285-500%; ANS: <1.500 
x103/mm3, and ALS: <1.500 x103/mm3.

For both genders, AST: 1-9 years, 15-55 IU/L, 10-19 years: 5-45 IU/L; 
ALT: 1-19 years, 5-45 IU/l; GGT: 10-15 years, 5-24 IU/L; albumin: 5-19 
years, 4.0-5.3 g/dL; creatinine, 0.5-1.0 mg/dL were accepted as the 
normal reference ranges (7).

A written consent was obtained from the parent/guardian of each 
patient and the study was  approved by the local ethics committee, 
Karadeniz Technical University, (2020/95).

Statistical analysis

Statistical analyses were performed using the SPSS 23.0 (IBM Corp. 
Released 2015. IBM SPSS Statistics for Windows, Version 23.0, 
Armonk, NY: IBM Corp.). Continuous variables were expressed as 
mean ± standard deviation (SD), minimum (min), and maximum 
(max) and categorical variables were expressed as frequencies (n) 
and percentages (%). Normal distribution of continuous variables 
was assessed by One-Sample Kolmogorov Smirnov test and the 
all variables showed non-normal distribution. Dependent groups 
were compared using Wilcoxon test since the data did not show 
normal distribution. Chi-square test was used in the analysis of 
qualitative data. A p value of less than 0.05 was considered to 
show a statistically significant result.

RESULTS

Comparison of 277-height-healthy children with normal under 
the levetiracetam treatment and patients with anemia have been 
shown in Table I. The 114 children comprised 57 (50%) boys and 
57 (50%) girls with a mean age of 10.95±2.84 (range, 6-16) years. 
Sixty-nine (60.5%) children had a history of focal seizures and 45 
(39.5%) of them had a history of generalized seizures. Twenty-eight 
(24.6%) children had no family history of epilepsy. No patient had 
abnormal cranial findings on computed tomography (CT) (Table I).

No significant difference was found between pre- and post-
treatment AST, ALT, GGT, albumin, and creatinine levels (p>0.05). 
Similarly, no increase was observed in liver and kidney function 
parameters, no significant difference was found among the LEV 
doses administered, and no significant difference was found 
between the genders (p>0.05 for all) (Table II).

However, a significant difference was found between pre- and post-
treatment Hgb (p=0.000), Htc (p=0.002), ALC (p=0.000), ANC 
(p=0.000), monocyte percentage (p=0.032), and MPV (p=0.000) 
levels. Of these, the Hgb and Htc levels showed a significant 
increase while the ANS, ALS, monocyte percentage, and MPV 
levels showed a significant decrease (Table III). There was no found 
between pretreatment and post-treatment after one year. 

No significant correlation was found between LEV dosage and 
the hematological and other parameters (p>0.05). Although the 
ALC levels were within the normal reference range for age before 
the treatment, they decreased significantly in 6 (5.3%) children, 
including 5 girls and 1 boy with an ALC level of 0.83-1.41 x103/
mm3 (7). No patient had a history of frequent infections. The mean 
drug dose at three years of treatment was 30.0±5.6 mg/kg/day. 
On the other hand, no significant difference was found between 
pre- and post-treatment PLT counts and no significant correlation 
was found between gender and hematological parameters (p>0.05 
for both).

Table I: Demographic and clinical characteristics.
Patients that 
started LEV 

therapy 

Patients 
continuing 

LEV therapy
p

n 219 114

Age (years) 11.85±1.96 10.95±2.84 >0.05

Body weight (kg) 42.36±12.84 39.58±15.47 >0.05

Body height (cm) 142.15±16.42 140.21±22.10 >0.05

Gender (F/M) (n) 96/123 57/57 >0.05

Family history of epilepsy 32 28 >0.05
Seizure type (n)
Focal
Generalized

126
93

69
45

0.018
0.016

Vitamin B12 level (pg/ml) 185.28±22.16 238.96±36.29 0.010

Ferritin level (ml/ng) 28. 93±22.65 35.25±19.98 0.025

Tablo II: Pre- and post-treatment liver and kidney function 
parameters.

Pretreatment
(n=114)

Posttreatment
(n=114) p

AST (IU/l) 24.1±8.32 25.3±10.4 >0.05

ALT (IU/l) 23.1±6.32 30.1±6.32 >0.05

GGT (IU/l) 13.1±2.57 14.0±3.9 >0.05

Albumin (g/dl) 4.4±0.32 4.4±0.31 >0.05

Creatinine (mg/dl) 0.86±0.38 0.75±0.59 >0.05
AST: Aspartate aminotransferase, ALT: Alanine aminotransferase, 
GGT: Gamma glutamyl transferase



Turkish J Pediatr Dis/Türkiye Çocuk Hast Derg / 2022; 16: 144-149

147Evaluation of long-term effects in children with idiopathic epilepsy receiving levetiracetam monotherapy

the mean age of the patients was higher and the patients were 
followed up for a longer period when compared to those reported in 
the studies mentioned above. Our findings indicated that although 
the ALC and ANC levels of the patients were significantly lower, the 
patients had no clinical complaints and their Hgb and Htc levels 
decreased at three years of treatment.

French et al. (4) evaluated adult patients that received LEV therapy 
and reported that the Hgb and Htc levels decreased significantly 
during the first month of the treatment than the second period in 
the patient group compared to the placebo group. The authors also 
noted although the WBC, neutrophil, lymphocyte, eosinophil, and 
monocyte levels decreased, they showed no significant difference 
and then returned to normal at three years of follow-up (4). Iron and 
vitamin B12deficiencies are commonly seen in the development 
countries (8,9). Vitamin B12 is an essential vitamin naturally found 
in animal products, and people of any age can be deficient in this 
essential nutrient (9). In a study conducted in Turkey, vitamin B12 
deficiency was detected in 60.8% of the neonates and in 76.7% of 
the mothers (9). However, there are controversial reports regarding 
the Hgb, Htc, WBC, and MPV levels in who used LEV for epilepsy 
treatment (5,6). The present study evaluated the hematological 
parameters in children aged 6-18 who received LEV monotherapy 
and had no anemia and, to our knowledge, this study is the first 
of its kind to investigate the vitamin B12 and ferritin levels in such 
patients. Bauer et al. evaluated 505 epilepsy patients that received 
LEV therapy and were followed up for a period of more than three 
years and reported that the laboratory parameters were highly 
stable and 4.6% of the patients had anemia, 4.8% had leukopenia, 
and 5.3% had elevated GGT (10). Although pancytopenia has 

DISCUSSION

New-generation antiepileptics have become first-line therapies 
in pediatric patients due to their practicality, effective seizure 
control, low systemic effects, and low side-effect profiles (2). 
LEV is a broad-spectrum drug that has recently emerged as a 
popular drug in numerous seizure types. Moreover, LEV can be 
used comfortably and has been shown to provide effective seizure 
control (3,4). The effects of commonly used antiepileptic drugs have 
been extensively investigated in the literature (2,4). The present 
study, unlike previous studies, investigated the hematological 
parameters, liver and kidney function parameters, electrolytes, and 
creatinine levels in epilepsy children before and one/three years 
after treatment the LEV therapy. At three years of treatment, the 
Hgb and Htc levels showed a significant increase and the ALS, 
ANS, monocyte percentage, and MPV levels showed a significant 
decrease, whereas no significant difference was found in liver 
function parameters and creatinine levels.

Dinopoulos et al. (6) evaluated newly diagnosed epilepsy patients 
aged 2-15 years and reported that among the parameters 
measured before and after 2 and 6 months of the LEV therapy, only 
ALC showed a significant decrease at 6 months of the treatment. 
Attilakos et al. (5) evaluated 22 newly diagnosed epilepsy patients 
that received LEV monotherapy and indicated that the lymphocyte 
count showed a significant decrease, three children had lymphocyte 
counts below 10th percentile for age, the neutrophil counts and the 
MCV and HTC levels showed significant increase, the PLT counts 
showed a significant decrease, and no significant difference was 
found in other parameters at 12 months of treatment. In our study, 

Table III: Pre- and post-treatment hematological parameters.

Pretreatment
(n=114)

Posttreatment after 
one year
(n=114)

Posttreatment after 
three year

(n:114) p

Hemoglobin (Hb) (g/dl) 13.18±0.92 13.12±1.06 13.53±1.36 <0.0012

Hematocrit (Hct) (%) 41.70±2.81 41.98±3.00 42.82±3.42 0.0022

WBC (103/mm3 /μl) 8.63±3.36 7.98±2.05 8.04±2.50 >0.05
Neutrophil count (x103/mm3 /μl) 5.36±3.98 5.35±3.99 5.63±3.69 >0.05
Lymphocyte (x103/mm3 /μl) 4.28±2.78 4.88±2.08 4.95±2.36 >0.05
PLT (103/ μl) 302.2±81.8 295.8±72.54 297.7±70.52 >0.05
Eosinophil (x103/mm3 /μl) 0.75±0.23 0.98±0.49 0.92±0.50 >0.05
Monocyte (x103/mm3 /μl) 0.63±0.28 0.60±0.42 0.33±0.27 <0.0012

MCV (fl) 88.28±12.24 87.14±11.02 89.12±11.12 >0.05
ALC (x103/mm3 /μl) 2.78±1.04 2.70±0.54 2.50±0.64 0.0322

ANC (x103/mm3 /μl) 4.60±2.63 3.99±0.99 2.87±1.33 <0.0012

MPV 9.48±7.42 8.96±2.55 6.40±3.23 <0.0012

RDW (%) 13.77±0.94 12.98±0.90 13.18±0.92 >0.05
WBC: White blood cell count, PLT: Platelet, MCV: mean corpuscular volume, ALC: Absolute lymphocyte count, ANC: Absolute neutrophil count, 
MPV: Mean platelet volume, RDW: Red blood cell distribution width. p1: between pretreatment and posttreatment after one year groups, p2: 
between pretreatment and posttreatment after three year groups.



Turkish J Pediatr Dis/Türkiye Çocuk Hast Derg / 2022; 16: 144-149

148 Dilber B et al.

CONCLUSION

The results indicated that although LEV monotherapy led to 
changes in the hematological parameters of the epilepsy patients, 
it had no significant change on liver function parameters and 
creatinine levels and the patients had no clinical complaints. 
Based on these findings, we suggest that when evaluating the 
hematological parameters in children with epilepsy, the community’s 
predisposition should be considered and also children with a normal 
growth percentile should be examined for iron deficiency anemia/
B12 deficiency before initiating the LEV therapy. Additionally, it was 
also revealed that long-term LEV monotherapy is a safe treatment 
in children with epilepsy. Further studies are needed to substantiate 
our findings.
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been reported in some patients receiving LEV therapy, there is 
no study reporting on the occurrence of pancytopenia during the 
long-term follow-up of the patients (11). Moreover, although LEV-
induced  eosinophilic  pneumonia and B cell aplasia have been 
reported, there have been no reports of LEV-induced monocytic 
change (12,13). Our findings indicated that the patients had no 
anemia and had increased Hgb and Htc levels at three years of LEV 
therapy; however, their MPV and WBC levels showed no significant 
difference, which could be associated with the hemoconcentration 
induced by LEV. Interestingly, the monocyte levels of the patients 
decreased at three years of treatment.

Levetiracetam therapy has been shown to change the PLT 
function and count (6,14). Bachmann et al.(14) reported that the 
PLT counts decreased significantly in the patients receiving LEV 
therapy compared to control subjects at six months of treatment. 
In our study, however, no significant difference was found in 
the PLT counts of the patients while the MPV levels decreased 
significantly. Reduced PLT counts may be associated with vitamin 
B12 deficiency while reduced MPV levels may implicate that LEV 
leads to changes in PLT behavior.

Levetiracetam has a favorable pharmacological profile, can be 
completely absorbed after oral administration, and its metabolism 
is not dependent on the liver cytochrome P450 enzyme (15,16). 
In patients receiving LEV therapy, liver function tests performed 
during the long-term follow-up are highly important for the 
assessment of the side effects and also for drug selection (16). 
The side effects of LEV on liver functions have been investigated 
in numerous studies (4,14,17-20). French et al. (4) reported that 
4.6% of the patients receiving LEV therapy had elevated liver 
enzyme levels compared to control subjects, although all the other 
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