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Introduction: This study aims to investigate the effects of oxcarbazepine on hematological parameters, renal, liver, thyroid 
functions, plasma electrolyte, lipid, lipoprotein (a), vitamin B12 and folic acid levels.
Methods: Fifteen idiopathic partial epilepsy patients were included in this study. Three patients were excluded from this 
study because of irregular drug use (n=1) and the requirement of additional antiepileptic treatment due to resistant epilepsy 
(n=2). Blood samples were taken in the morning following a 12-hour fasting period. Serum samples were examined as for 
hematological parameters, sodium (Na), potassium (K), calcium (Ca), phosphorus (P), glucose, blood urea nitrogen (BUN), 
alkaline phosphatase (ALP), alanine aminotransferase (ALT), aspartate aminotransferase (AST), gamma-glutamyl transferase 
(GGT), total cholesterol, triglyceride, low density lipoprotein-cholesterol (LDL-K), high density lipoprotein-cholesterol (HDL-K), 
apolipoprotein A (Apo-A), apolipoprotein B (Apo) -B), lipoprotein a (Lp a), free and total triiodothyronine (T3), tetraiodotyro-
sine (T4), thyroid-stimulating hormone (TSH), folic acid and vitamin B12 levels at the beginning of treatment, at the 3rd, 6th. 
and 12th months.
Results: Significant changes were not detected in hematologic parameters, Na, K, Ca, P, glucose, BUN, AST, ALT, ALP, total 
cholesterol, triglyceride, LDL-C, HDL-C, Apo-A, Lp (a), fT3, TSH, folic acid and vitamin B12 levels at the 3rd, 6th, and 12th months 
of treatment. A statistically insignificant increase in GGT and a statistically insignificant decrease in fT4 levels were detected at 
the 3rd, 6th,12th months. A significant increase was detected in Apo-B levels at the third month of treatment, which returned 
to normal limits at the 12th months. There was a statistically significant increase in Lp (a) levels at the 12th month compared 
to baseline and the 6th-month values (p<0.05).
Discussion and Conclusion: We suggest that liver enzymes, thyroid function tests and Lp (a) levels, which are risk factors for 
atherosclerosis, should be monitored in children using oxcarbazepine.
Keywords: Child; epilepsy; lipoprotein (a); oxcarbazepine.

Epilepsy is a chronic disease that affects 1-3% of the pop-
ulation, and arises from the increased excitability of 

neurons in the brain, requiring stereotypic and long-term 
use of drugs related to consciousness, behavior, emotion, 

locomotor or perception functions for a limited period of 
time in the clinic [1]. Antiepileptics have negative effects 
on the nervous, hematopoietic, skeletal, hepatic and en-
docrine systems due to their chronic use [2]. 
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Since the year 2000, oxcarbazepine, which is a 10-keto 
analogue of carbamazepine, have been used in monother-
apy or polytherapy in simple partial, complex partial and 
generalized seizures in children and adults [3]. Similar to 
carbamazepine, it exerts an antiepileptic effect by block-
ing sodium and calcium channels, as well. Its most impor-
tant difference from carbamazepine is that it is minimally 
metabolized by cytochrome P 450 enzyme system in the 
liver with lower affinity to proteins, and its metabolite is 
glucuronidated before it is excreted in the urine. Thus, the 
interaction with other drugs metabolized in the liver is at 
a minimal level and exerts lower effects on liver enzymes 
and lipids [3,4].

Although many studies in the literature are available on 
the efficacy and safety of oxcarbazepine, some studies 
have contradicted these results [5]. The most common side 
effects of oxcarbazepine include side effects involving the 
side effects involving the rash-like eruptions, central ner-
vous system such as headache, dizziness, gastrointestinal 
side effects, such as vomiting, nausea, diarrhea, and hy-
ponatremia [6].

The present study aims to investigate the effects of oxcar-
bazepine on hemogram, liver, thyroid function tests, lipid 
profile, Lp (a), vitamin B12 and folate. 

Materials and Methods 
Fifteen patients presented to our pediatric neurology 
outpatient clinic between 2002 and 2004, who had been 
started on oxcarbazepine treatment with the diagnosis of 
epilepsy were included in this study. Epilepsy types were 
determined using the ILAE 1989 classification based on 
characteristic findings of seizures and electroencephalo-
grams (EEG) [7]. Oxcarbazepine treatment was started at 
15mg/kg/day and gradually increased to 30 mg/kg/day at 
weekly intervals. 

Patients with systemic disease other than epilepsy (liver, 
kidney, endocrine) and mental motor retardation, as well 
as children with a family history of atherosclerosis, were ex-
cluded from this study.

Blood samples drawn from patients after fasting for 12 
hours at the beginning of treatment, and at 3rd, 6th and 
12th months were evaluated as for alanine aminotrans-
ferase (ALT), aspartate aminotransferase (AST), gamma-glu-
tamyl transferase (GGT), total cholesterol (TC), triglyceride, 
low- density lipoprotein-cholesterol (LDL-K), high- density 
lipoprotein cholesterol (HDL-K), apolipoprotein A (Apo-A), 
apolipoprotein B (Apo-B), Lipoprotein a (Lp a), triiodothyro-
sine (T3), tetraiodothyrosine (T4), thyroid-stimulating hor-

mone (TSH), hemogram, blood urea nitrogen, creatinine, 
sodium, potassium, calcium, phosphorus, glucose, vitamin 
B12, folic acid levels. 

Serum ALT, AST, GGT of the patients were measured with 
the enzymatic colorimetric method, total cholesterol levels 
with cholesterol oxidase enzymatic method, triglyceride 
levels with glycerol oxidase enzymatic method. HDL-C 
was precipitated with phosphotungstic acid-MgCl2, and 
the supernatant portion was measured using a choles-
terol oxidase method. Measurements were performed on 
Roche Modular autoanalyser. LDL-C levels were calculated 
using the Friedewald formula: [Total cholesterol- (Triglyc-
eride/5+HDL-C)]. Apo A and Apo B levels were measured 
by the immunonephelometric method using Behring 
nephelometer. Lp (a) levels were analyzed by antigen-anti-
body reaction using Tint Eliza kit and T3, T4, TSH levels were 
studied in autoanalyser by electrochemiluminescence im-
munoassay. Hemogram parameters were measured by LH 
750 Bechan Coulter automatic hematometra. Sodium and 
potassium were analyzed using ion-selective electrode, 
calcium, and phosphorus with the calorimetric method, 
while glucose, blood urea nitrogen, creatinine with the en-
zymatic calorimetric method. 

EEG and brain magnetic resonance imaging (MRI) were 
performed in all patients before treatment. 

Statistics Analysis 

SPSS 13.01 version was used for statistical analysis of the 
data obtained after the measurements. Friedman 2-way 
analysis of variance was used for the difference between re-
peated measures, and the significance level was accepted 
as <0.05. When significant differences were detected, the 
Wilcoxon test was used for post hoc comparison. An in-
formed consent form was obtained from the families of all 
patients. Ethics Committee approval was obtained from 
the local Ethics Committee of the faculty (2003/18).

Results
Patients: The mean age of 10 female and five male pa-
tients included in this study was 8.47±3.09 years. During a 
one-year follow-up, two patients whose seizures could not 
be controlled, and so started on additional antiepileptic 
drugs, and one patient who was not compliant with drug 
treatment were excluded from this study. The remaining 
12 patients did not have seizures for one year. Ten patients 
(83.3%) were diagnosed with complex partial epilepsy and 
two patients (16.7%) with simple partial epilepsy. Consider-
ing the EEG findings of the patients, the focal epileptiform 
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anomaly was detected in 10 and focal paroxysmal anomaly 
in two patients. MRI examination of the patients revealed 
cystic encephalomalacia in one and periventricular leuko-
malacia in another patient. Other patients had normal 
MRI results. 

Common side effects of oxcarbazepine, such as rash, nausea, 
or headache, were not detected in any one of the patients. 

Biochemical parameters: While ALT and AST values of ox-
carbazepine-treated patients were not found to be differ-
ent from baseline, a statistically insignificant increase was 
observed in GGT levels (p>0.05) (Table 1). 

When lipid parameters were examined, TC, LDL-C. HDL-C, 
Apo-A levels at the 3rd, 6th and 12th months were not sig-
nificantly different from baseline, whereas Apo B levels 
were significantly higher relative to baseline at 3 months 
(p<0.05). Afterwards, ApoB values returned to baseline 
levels and decreased at the12th month (Table 1). There 
was a statistically significant increase in Lp (a) levels at 

12th month compared to baseline and 6th-month values 
(p<0.05) (Table 1). Although there was an increase in the 
values at the 3rd and 6th months compared to baseline, the 
difference was not statistically significant (p>0.05). 

While free T4 levels of the patients decreased compared to 
baseline values, this decrease was not statistically signifi-
cant. There was no change in other parameters of thyroid 
function tests in patients under oxcarbazepine treatment 
(Table 2).

Renal function test results, vitamin B12 and folic acid, Na, 
K, Ca, P and ALP levels, white blood cell, hemoglobin and 
platelet counts measured at the 3rd, 6th, and 12th months 
were not significantly different from baseline values 
(p>0.05) (Tables 2, 3).

Discussion
Most antiepileptic drugs make changes in metabolism, 
thyroid hormones, liver enzymes and lipid profile by in-

Table 1. The effects of oxcarbazepine on liver function tests, and lipids

   Months, Median (min-max)

Parametres Baseline 3 6 12

ALT (U/L) 20.5 (12-40) 21 (13-44) 19 (10-36) 16 (11-27)
AST (U/L) 27 (9-35) 26 (10-30) 24 (16-35) 26 (17-33)
GGT (U/L) 12.5 (9-20) 18 (10-30) 17 (10-49) 18 (11-40)
TC (mg/dl) 163 (120-234) 166 (135-204) 177 (68-296) 173 (137-230)
TG (mg/dl) 104 (31-138) 104 (42-175) 108 (45-148) 74 (33-137)
LDL-C (mg/dl) 97 (56-152) 95 (48-159) 107 (67-188) 111 (65-145)
HDL-C (mg/dl) 51 (38-83) 56 (29-122) 59 (46-73) 54 (5-87)
Apo A (mg/dl) 152 (80-230) 154 (68-194) 155 (124-215) 153 (120-213)
Apo B (mg/dl) 78 (7-116)a 88 (40-125)b 79 (11-103) 69 (9-104)
Lp (a) (mg/dL) 7.3 (2.8-23.8)c 9.3 (3.6-24.4) 8.9(3.8-25.3)d 13.6 (4-55)e

ALT: alanine aminotransferase; AST: aspartate aminotransferase; GGT: gamma-glutamyl transferase; TC: total cholesterol; LDL-C: low- density 
lipoprotein-cholesterol; HDL-C: high- density lipoprotein cholesterol; Apo A: apolipoprotein A; Apo B:  apolipoprotein B; Lp a: Lipoprotein a. P<0.05 b-a; d-c; e-c.

Table 2. The effects of oxcarbazepine on thyroid functions, B12, and folic acid levels 

   Months, Median (min-max)

Parametres Baseline 3 6 12

B 12 (pg/ml) 297 (80-1253) 428 (212-829) 423 (179-765) 376 (176-840)
Folic acid (ng/ml) 5.9 (4.1-12) 8.5 (4.2-12.9) 7.9 (5-12.4) 8 (4-11)
T3 (ng/mL) 1.5 (1.1-2.2) 1.7 (1.2-1.8) 1.5 (1.2-1.9) 1.5 (1.2-1.7)
T4 (ug/dl) 6.7 (3.2-10) 7.3 (6-9.73) 6.8 (5.1-10) 6.7 (4.2-8.6)
TSH (IU/ml) 2 (0.3-3.9) 2.2 (l.6-5.9) 3 (1.44-4.72) 2.4 (0.9-5.02)
fT3 (pg/ml) 3.7 (2.5-4.8) 3.9 (3.6-4.5) 3.7 (3.3-4.5) 4.06 (1.21-4.6)
fT4 (ng/dl) 1.2 (0.8-1.5) 1.1 (0.9-1.4) 0.9 (0.8-1.6) 0.9 (0.8-3.42)

T3: triiodothyrosine; T4: tetraiodothyrosine; TSH: thyroid-stimulating hormone.
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ducing hepatic enzymes. In our study, clinical response, ef-
fects on liver enzymes, and lipid profiles were evaluated at 
three months intervals in children diagnosed with epilepsy 
while using oxcarbazepine. Based on the results obtained, 
a nonsignificant increase in GGT levels and a statistically 
significant increase in levels of Lp (a) that plays a role in the 
atherosclerotic process were detected.

There are many studies in the literature about the efficacy 
of oxcarbazepine. In a large meta-analysis, where oxcar-
bazepine was compared with other antiepileptic drugs 
(levetiracetam, phenytoin, valproic acid) and placebo, the 
findings showed that seizure rate, decrease in seizure fre-
quency- i.e., drug efficacy- and drug side effects were simi-
lar to other antiepileptics, but more effective compared to 
placebo [5]. Again, in comparison with carbamazepine, ox-
carbazepine was suggested to be more effective and more 
tolerable with lower side effects [3].

Oxcarbazepine is an antiepileptic drug that can be used for 
monotherapy or as additional treatment in both focal and 
generalized seizures. In our study, 12 of 15(80%) patients 
had no recurrence of seizures during a one-year follow-up. 
When seizures of two patients persisted, a new antiepilep-
tic treatment was added to the regimen. Rash-type erup-
tions, headache and gastrointestinal side effects that are 
common in the literature were not seen in our patients.

The effects of oxcarbazepine in inducing cytochrome P-450 
enzyme compared to carbamazepine are minimal and 
known to be dose-dependent. In our study, although an 
increase in the level of a liver enzyme (i.e., GGT) occurred at 
3rd, 6th and 12th months compared to baseline, this eleva-
tion was not statistically significant. Significant changes in 

ALT and AST values were not detected. The number of stud-
ies on the effects of oxcarbazepine on lipid profile is limited 
in the literature and the results are contradictory. In the 
study of Isojarvi et al. [8], in the treatment of patients, carba-
mazepine was replaced with oxcarbazepine and decreased 
in TC and LDL-C levels of the patients were detected with-
out any change in HDL-C levels during the follow-up period. 
In contrast to the results of this study, increases in LDL-C 
levels were detected in children using oxcarbazepine [9,10]. 
In our study, Apo-B levels increased in the third month of 
treatment and returned to its normal levels at 12 months. 
Any change was not detected in total cholesterol, HDL-C, 
LDL-C, and triglyceride levels. Lp (a) level above 30mg/dl 
is known to be a risk factor for atherosclerotic vascular dis-
ease [11,12]. In a study on the effects of oxcarbazepine on Lp 
(a), a significant increase in Lp (a) levels was found at the 8th 
and 18th months of treatment [11]. In a study from Turkey, 
Bozlu et al. [13] found an increase in Lp (a) levels in patients 
using oxcarbazepine at the 3rd month of treatment. The 
mechanism of elevation of Lp (a) levels with oxcarbazepine 
is not clear. However, there are several theories about this 
issue. One of them is an increase in Lp (a) levels, as a re-
sult of the increase of Apo B synthesis, the other theory is 
related to an increase in Lp (a) levels by induction of liver 
enzyme. The third theory involves a decrease in free thyrox-
ine levels and the resulting subclinical hypothyroidism that 
may increase the Lp (a) level. In our study, increases in Lp 
(a) levels were detected at 3rd, 6th and 12th months. It was 
thought that the decrease in free T4 level and dose-depen-
dent reduction of cytochrome P 450- albeit mildly- induced 
by oxcarbazepine led to an increase in Lp (a) level.

Table 3. The effects of oxcarbazepine on hemogram, renal function tests, and electrolytes

   Months, Median (min-max)

Parametres Baseline 3 6 12

WBC (/uL) 8900 (5200-14600) 7350 (5100-13100) 7850 (6300-10300) 9000 (5100-10700)
Hemoglobin (g/dL) 12.1 (11-13) 12.2 (11.7-12.9) 12.1 (11.3-14.4) 12.2 (11.7-12.9)
Platelets (/μL) 320000 322000 292000 310500
  (195000-553000) (191000-515000) (191000-481000) (165000-551000)
Na (mEq/L) 140 (135-149) 137 (135-147) 139 (135-140) 138 (134-147)
K (mEq/L) 4.3 (3-4.5) 4 (4-5) 4.4 (3-5) 4.2 (3-4.5)
Ca (mg/dL) 9.9 (9.3-11) 10 (9.5-10.6) 9.9 (9.5-10.4) 9.8 (9.5-10.5)
P (mg/dL) 5 (3.6-6.l ) 5.4 (4-6) 5.2 (4.7-5.8) 5.4 (4.5-6.1)
ALP (U/L) 413 (184-760) 385 (42-728) 597 (63-898) 570 (252-850)
BUN (mg/dL) 11 (7-17) 10.5 (7-14) 10 (8-14) 11 (7-19)
Creatinine (mg/dL) 0.4 (0.2-0.5) 0.4 (0.2-0.6) 0.4 (0.3-0.5) 0.4 (0.2-0.5)

Na: sodium; K: potassium; Ca: calcium; P: phosphorus; ALP: alkaline phosphatase; BUN: blood urea nitrogen.
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There are many studies in the literature about the effects of 
antiepileptic drugs on thyroid function tests. It has been de-
tected that particularly, carbamazepine and oxcarbazepine 
induced a decrease in fT4 levels, but did not change TSH 
levels [14,15], which has been attributed to increased me-
tabolism of fT4 due to induction of liver enzymes. Again, 
the presence of normal TSH levels suggested that the hy-
pothalamohypophyseal axis remained intact [14,15]. In our 
study, a nonsignificant decrease in fT4 levels was detected, 
which suggested that oxcarbazepine may accelerate the 
metabolism of thyroxine by induction of hepatic enzymes, 
albeit minimally, and that thyroid function tests should be 
monitored in patients using oxcarbazepine.

One of the undesirable effects of oxcarbazepine is hypona-
tremia. Many case reports in the literature have revealed 
hyponatremia related to oxcarbazepine use [16]. In a study 
comparing carbamazepine and oxcarbazepine concerning 
hyponatremia, it was reported that hyponatremia was seen 
at a higher rate (29%) in patients using oxcarbazepine [17]. 
Cases with hyponatremia are usually asymptomatic. Both 
carbamazepine and oxcarbazepine have been suggested 
to cause hyponatremia by increasing ADH secretion or by 
increasing renal response to ADH [17]. Although hypona-
tremia was not detected in our study, we think that pa-
tients receiving oxcarbazepine should be followed up for 
the presence of hyponatremia. 

Oxcarbazepine, 10, 11-dihydro-10-hydroxy carbamazepine 
is glucuronidated in the liver and excreted in the urine, and 
also dose adjustment is recommended in renal failure [18]. 
Therefore, monitoring of renal functions in patients under 
oxcarbazepine treatment is recommended. In our study, 
deterioration in renal function tests was not observed in 
any of our patients.

In the literature, it was suggested that oxcarbazepine causes 
thrombocytopenia and thrombocytopenia that regress 
with the cessation of treatment, and these patients should 
be monitored concerning hemogram parameters [19,20]. 
Hyperhomocysteinemia is known to induce atherosclero-
sis through endothelial damage. Folic acid and vitamin B12 
play a role in the conversion of homocysteine to methion-
ine [21]. It is known that some antiepileptics decrease folic 
acid and vitamin B12 levels by increasing the metabolism 
of the liver via the induction of hepatic enzymes [22,23]. In 
their study, Gümüş et al. [21] detected a decrease in folic 
acid but an increase in homocysteine levels during the 
follow-up of children diagnosed with epilepsy who were 
using oxcarbazepine, carbamazepine or valproate, without 
any change in vitamin B12 levels. In our study, leukopenia, 

thrombocytopenia, folic acid and decreases in vitamin B12 
levels were not detected during oxcarbazepine use. 

The limitation of our study was the small number of pa-
tients and we think that new studies should be performed 
with a higher number of cases to provide valuable insights. 

In conclusion, in our study, we thought that oxcar-
bazepine is an effective drug because of the seizure-free 
rate of 80% at the end of one year in patients taking oxcar-
bazepine. Because of the significant increase in Lp (a) lev-
els, we think that lipids, mainly Lp (a) levels, and because 
of a decrease in free T4 level, thyroid function test results 
should be monitored.
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