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ABSTRACT

Background: Epilepsy is a common chronic neurological disorder characterized by recurrent 
unprovoked seizures, which has transient signs and/or symptoms of abnormal, synchronous 
neuronal activity in the brain. Antiepileptic drugs (AEDs) used for the prevention of seizure 
have been found to be an inducer of liver enzyme activity. So, the purpose of this study was 
to see the effect of antiepileptic drugs on hepatic enzymes activity.

Methods: An observational study was carried out in Kathmandu Medical College from October 
2020 to April 2021 at neurology department. Sixty-seven seizure patients aged 19-89 years were 
included in the study. Liver function test was performed before medication, followed up and 
monitored for three and six months. Paired sample t-test was used to compare the means by using 
SPSS version 15.

Results: Among carbamazepine (CBZ) and sodium valproate (VPA) treated cases, 4.5% and 9.1% 
respectively showed raised Alanine aminotransferase (ALT) activity whereas, 13.6% and 4.5% 
respectively showed raised Alkaline Phosphatase (ALP) activity. ALT activity was higher in VPA 
treated patient compared to CBZ treated patient. However, ALP activity was raised in CBZ treated 
patient compared to VPA treated patients. No, change in liver enzyme activities was observed in 
patient treated with Levetiracetam

Conclusions: Anticonvulsant drugs used during the treatment have mild to moderate 
hepatotoxicity. Liver enzyme activity more than two to three-fold may increase. Levetiracetam 
has minimal hepatic metabolism while sodium valproate is more hepatotoxic. Therefore, routine 
screening of hepatic enzymes is recommended to the patients under antiepileptic therapy.
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INTRODUCTION

Anti-convulsants or anti-epileptics are the diverse group of 
pharmacological agents used in the treatment of seizure.1 A 
seizure is a paroxysmal time-limited change in motor activity 
and/or behavior that results from abnormal electrical activity 
in the brain.2 Epilepsy is not a disease, but a syndrome of 
different cerebral disorders of the Central Nervous System 
which is characterized by excessive discharge of large numbers 
of neurons.3 The common cause of seizure are head trauma, 
low blood sugar, alcohol consumption or as a drug withdrawal 
effect, infection, hypoxia and toxin.4, 5Liver is a primary organ 
for the metabolism and elimination of many antiepileptic drugs 
(AEDs) and thus is subjected to drug-induced toxicity. The use 
of AEDs induces hepatotoxic reactions, from mild and transient 
elevations of hepatic enzymes to fatal hepatic failure which are 
associated with mortality and morbidity.6, 7

Since, liver enzymes such as aspartate aminotransferase 
(AST), alanine aminotransferase (ALT)serve as markers of 
hepatocellular injury and are elevated in various forms of liver 
diseases. However, an elevation of these enzymes can also be 
due to secondary reasons, without the involvement of hepatic 

pathology.8 One of the reasons behind hepatotoxicity is the 
use of antiepileptic drugs that may either cause the production 
of reactive toxic metabolite/s or induce immuno-allergic 
reactions.9, 10In such patients, if the increment in enzyme 
activity is progressive, an alternative AEDs can be prescribed.8

Therefore, the purpose of this study was to observe the effect 
of antiepileptic drugs on hepatic enzymes activity.

METHODS

The present observational study was carried out in Kathmandu 
Medical College from October 2020 to April 2021 at neuro-
medicine department where 67 diagnosed epileptic seizure 
cases, age ranging from 19-89 years was included using 
consecutive sampling technique. Ethical approval was obtained 
from institutional review committee(IRC), ref (2001202001) 
and written consent was taken from the patients who wished 
to participate in the study. Blood sample was collected from all 
the participants by venipuncture from cubital vein and sample 
was collected in a vial under aseptic condition for biochemical 
analysis. Liver enzymes, such as Alanine aminotransferase 
(ALT),Aspartate aminotransferase (AST) and Alkaline 
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phosphatase (ALP) were estimated before the initiation of 
treatment. Then, patients were grouped under different 
anticonvulsant medication/therapy such as-carbamazepine (22 
patients), sodium valproate (22 patients) and levetiracetam (23 
patients)and were advised to follow up on consecutive three 
and six month with the laboratory report of their liver enzyme 
activity. Liver enzymes were estimated by Selectra pro S auto 
analyzer using Elitech reagents. Values of ALT>45IU/L, AST >45 
IU/L and ALP >306IU/L were considered elevated. Epileptic 
patients having concomitant liver diseases, consuming other 
drugs which may elevate liver enzymes (e.g. antibiotics, anti-
rheumatic drugs, statins and nonsteroidal anti-inflammatory 
drugs) and alcoholics were excluded from the study. Sample 
size was determined from the study conducted by Dewan et 
al.11

 
The sample size was calculated as follows:

Sample size (n) = Z2 x pq/e2 

  = (1.64)2 x 0.5 x (1-0.5)/(0.1)2 

  = 67

Where,
Confidence interval (CI)=90%
Margin of error (e) = 10%
p = prevalence which was taken as 50%
q = (1-p)
Statistical analysis was done by SPSS (Statistical package for 
social science) version 15. Paired sample t-test was used to 
compare the means between different groups.
 
RESULTS

In our study, a total of 241 patients admitted were diagnosed 
with dengue fever during the six months period. The age and 
sex distribution of the patients is depicted in Table 1. The mean 
age of the patients was calculated as 34.44 years on the basis of 
descriptive statistics. 

This study included 55.2% of male and 44.8% female 
participants to whom different anticonvulsant drugs were 
prescribed for the treatment of seizure disorders. Among the 
treatment group, 9.1% showed raised ALT activity to whom 
sodium valporate was used and 13.6% showed raised ALP 
activityto whom Carbamazepine was used as depicted in table 1.  

Table 1: Demographic and laboratory parameters of the study participants  

Male Female
Age (Mean ±SD) 32.89±7.96 32.93±8.29
Sex 37(55.2%) 30 (44.8%)
 Drugs Prescribed
Carbamazepine 11 (50%) 11 (50%)
Sodium valporate 15 (68.2%) 7 (31.8%)
Levetiracetam 11 (47.8%) 12 (52.2%)
Raised Liver enzyme Activity after 6 month of treatment Carbamazepine Sodium valporate Levetiracetam
ALT (>45 IU/L) 1(4.5%) 2(9.1%) 0
AST(>45 IU/L) 0 0 0
ALP(>306 IU/L) 3(13.6%) 1(4.5%) 0

 
Table 2: Laboratory parameter before and after treatment by carbamazepine on seizure patient   

Parameter Number of 
Patient

Mean ± S.D(IU/L) p value 
primary 
3 month 

treatment

p value 
primary 
6 month 

treatment

Before treat-
ment 

3 month treat-
ment

6month

Treatment
Serum total bilirubin 22 0.60±0.13 0.66±0.14 0.72±0.10 0.190 0.003
Serum direct bilirubin 22 0.15±0.06 0.16±0.05 0.17±0.05 0.521 0.393
Serum total protein 22 6.86±0.42 6.72±0.45 6.89±0.32 0.336 0.829
Serum albumin 22 4.16±0.35 4.13±0.37 4.04±0.30 0.754 0.226
Serum ALT 22 24.79±2.91 27.75±3.76 32.11±5.57 0.014 0.000
Serum AST 22 26.83±3.77 29.31±4.47 28.43±4.95 0.078 0.240
Serum ALP 22 182.12±29.17 205.29±44.74 217.54±50.19 0.041 0.005

Serum ALT activity was raised significantly in patients who were 
under the treatment with carbamazepine when it is compared 
at different interval as p=0.014 and p=<0.001 respectively. 
Similarly, ALP activity was also raised significantly when 
compared at different interval that is p=0.041 and p=0.005 
respectively as shown in table 2.

Furthermore, serum ALT activity was raised significantly 

in patients who were under the treatment with Sodium 
valporate. An increase in ALT activity was observed when 
compared at different interval as p=0.004 and p=<0.001 
respectively. Similarly serum AST activity was also increased 
significantly when measured at different intervals as p=0.002 
and p=<0.001 respectively. Serum activity of ALP was also 
elevated significantly when it was measured after 6 month 
with p=0.010 as shown in table 3.
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Table 3: Laboratory parameter before and after treatment by sodium valporate on seizure patient

Parameter Number of 
Patient

Mean ± S.D (IU/L) p value 
primary 
3 month 

treatment

p value 
primary 
6 month 

treatment

Before treat-
ment 

3month treat-
ment

6 month

Treatment
Serum total bilirubin 22 0.66±0.11 0.69±0.16 0.76±0.98 0.541 0.007
Serum direct bilirubin 22 0.15±0.06 0.18±0.07 0.17±0.06 0.064 0.165
Serum total protein 22 6.85±0.47 7.00±0.43 6.86±0.27 0.091 0.870
Serum albumin 22 3.94±0.33 4.09±0.28 3.94±0.25 0.044 0.916
Serum ALT 22 26.35±3.97 29.17±3.72 34.72±6.20 0.004 0.000
Serum AST 22 24.86±2.82 27.26±3.87 31.03±4.81 0.002 0.000
Serum ALP 22 181.55±21.68 195.62±27.62 210.54±40.10 0.053 0.010

 
Table 4: Laboratory parameter before and after treatment by Levetiracetam on seizure patient 

Parameter Number 
of Patient

Mean ± S.D (IU/L) p value 
primary 
3 month 

treatment

p value 
primary 
6 month 

treatment

Before treat-
ment 

3 month treat-
ment

6 month

Treatment
Serum total bilirubin 23 0.62±0.15 0.65±0.15 0.67±0.10 0.559 0.193
Serum direct bilirubin 23 0.19±0.06 0.16±0.07 0.16±0.07 0.089 0.038
Serum total protein 23 6.95±0.44 6.86±0.46 6.91±0.34 0.475 0.752
Serum albumin 23 4.35±0.39 4.22±0.37 4.16±0.31 0.193 0.067
Serum ALT 23 23.17±2.66 24.72±3.28 21.87±2.68 0.002 0.057
Serum AST 23 25.12±3.97 26.18±4.38 23.90±2.50 0.452 0.155
Serum ALP 23 191.05±19.29 184.31±18.00 188.82±21.72 0.257 0.680

However, table 4 showed the activity of liver enzymes were 
within normal range in the group of patients treated with 
Levetiracetam. Serum ALT, AST and ALP activity was statistically 
insignificant when compared in the interval of six months with 
p value noted as 0.057, 0.155 and 0.680 respectively.

Figure 1: Comaprison of ALT activity in different AEDs after 6 
month 

Figure 2: Comparison of AST activity in different AEDs after 6 
month

Figure 3: Comparison of ALP activity in different AEDs after 6 
month

DISCUSSION

The present study included 67 patients with seizure disorder, 
among which 22 patients were prescribed with carbamazepine, 
the same number of patients using sodium valporate and 23 
patients were prescribed with levetiracetam. The liver function 
tests of the patients were performed prior to the treatment 
and the same tests were repeated to the patients after treating 
them with anticonvulsants for three months and six months 
respectively.
 
In this study ALT activity was increased in 4.5% and ALP activity 
was increased in 13.6% patients treated with carbamazepine 
(CBZ). In a similar study Heinz Grobe12 observed that serum 
ALT activity was increased in 9% of cases and serum ALP was 
raised in 14% of cases. Another study conducted by Hussein 
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et al13it was observed that 50% patients who were treated 
with CBZ had increased ALP activity. This study showed 
a raised activity of ALT (mean ± SD 27.75±3.76 IU/L and 
32.11±5.57 IU/L) as well as ALP (mean ± SD 205.29±44.74 IU/L 
and 217.54±50.19 IU/L) in the patients treated with CBZ for 
three months and six months respectively. CBZ is an older-
generation sodium channel blocker and is extensively bio-
transformed and is oxidized in the liver into carbamazepine-
10,11-epoxide (CBZ-E), which possesses anti-convulsant 
properties that is generated through the action of CYP3A4, 
CYP3A5 and CYP2C8 via the action of enzyme of cytochrome P 
450 system (CYP 450).14-16 CYP450 isoenzymes are induced by 
AEDs, especially the classical AEDs, such as benzodiazepines 
(BZDs), carbamazepine (CBZ), phenytoin (PT), phenobarbital 
(PB) and valproic acid. Serum aminotransferase have been 
transiently elevated in the patients who are prescribed 
with the considerable amounts of carbamazepine (ranging 
from 1% to 22%). These elevations are usually benign, not 
associated with liver histological abnormalities and usually 
resolve even with drug continuation.17 This study showed 
a moderate rise in serum ALP in the patients treated with 
CBZ as shown in table 2. CYP450 induced by CBZ may lead to 
bone metabolism abnormalities, reflected by an increased 
concentration of biochemical markers of bone resorption and 
degradation in both serum and urine. Since, dysregulation of 
CYP450 causes vitamin D deficiency and side effects such as 
decreased calcitonin, reduced calcium levels, and elevated 
ALP, suggesting the existence of bone destruction.18

Among the patients treated with Sodium Valproate (VPA), liver 
enzyme activity was higher. The ALT activity was increased in 
9.1% and ALP activity was increased in 4.5% of the patient 
treated with VPA. In consistent with the present study, a 
study conducted by Hussein et al13, showed that there was 
an increase in ALT activity among the patient (6.25%) treated 
with VPA. However, unlike the findings of the present study, 
Hussein et al. showed huge number of patients (62.5%) 
having increased ALP activity. Another study conducted by 
Willmore et al19 and Felker et al20 observed transient elevation 
of ALT and AST activity in seizure patients treated with VPA. 
Prospective studies suggest that 5% to 10% of persons develop 
ALT elevations during long term valproate therapy, but these 
abnormalities are usually asymptomatic and can resolve 
even with continuation of drug.21 VPA has very complicated 
biotransformation of which hepatic biotransformation is the 
major route for its elimination, therefore a transient elevation 
of liver enzymes occurs in patients receiving VPA. The 
medication can be continued even if there is rise in enzyme 
levels to moderate; up to two to three times the baseline 
levels and till the patient has remained asymptomatic. If the 
changes in hepatic functions are clinically symptomatic it is 
recommended to discontinue the drug with supportive therapy 
such as maintaining serum glucose, Vitamin K supplement and 
carnitine therapy.8 This study found a moderate increase in 
ALP activity which is shown in Table 3. Treatment with VPA 
may produce long-term effects as reduction of the bone mass, 
with increased risk of fractures, an effect associated with high 
levels of plasma ALP.22

This study found no any elevation in hepatic enzyme activities, 
such as ALT, AST and ALP in the patients who were treated 
with Levetiracetam (LEV). LEV is a pyrrolidine derivative 
of anticonvulsant medication which is believed to act by 
preventing secondary spread of focal seizure activity and to 
decrease simultaneous neuronal firing.23 LEV has minimal 
hepatic metabolism and its metabolism is not dependent on 
the liver cytochrome P450 enzyme system, epoxide hydrolase, 
or UDP-glucuronyltransferase and is mainly excreted 
unchanged through the kidney. The major metabolic pathway 
is enzymatic hydrolysis of the acetamide group, producing the 
inactive carboxylic acid metabolite in the blood.24 Prospective 
studies reported that LEV therapy was not accompanied by 
significant elevations in serum aminotransferase levels and 
clinically apparent liver injury was not observed.23 In this study 
when liver enzyme activity were compared with different 
AEDs, the serum ALT activity was not affected in patients 
treated with LEV (Mean ±SD= 21.87±2.68IU/L),but increased 
activity was observed in patient treated with VPA (Mean ±SD= 
34.72±6.20 IU/L), followed by CBZ (Mean ±SD= 32.11±5.57 
IU/L).Similarly, serum AST activity was not affected in patient 
treated with LEV (Mean ±SD= 23.90±2.50 IU/L), but was 
increased in patient treated with VPA (Mean ±SD= 31.03±4.81 
IU/L), followed by CBZ (Mean ±SD= 28.43±4.95 IU/L) as shown 
in Fig 1 and 2. Aminotransferase levels are sensitive indicators 
of liver-cell injury. ALT is a cytosolic enzyme which is liver 
specific, its raised activity on plasma suggests liver injury.25 
Likewise, serum ALP activity was increased in patient treated 
with CBZ (Mean ±SD= 217.54±50.19), followed by VPA (Mean 
±SD= 210.54±40.10) as shown in Fig 3. An elevation of serum 
ALP activity depends on duration of drug administration.26

There are some limitations in this study such as inability to 
follow up the patient for longer duration and limited number 
of sample size. Further studies are required to be conducted 
on a larger population and need to follow up for longer 
duration to reveal the hepatotoxic effect of the drugs. 

CONCLUSION

Anticonvulsant drugs used during the treatment of seizure 
disorder have an adverse effect of mild to moderate 
hepatotoxicity. From our study, results showed that 
levetiracetam has minimal hepatic metabolism, while sodium 
valproate are more hepatotoxic than carbamazepine. Routine 
screening of hepatic enzymes level during the treatment with 
antiepileptic drugs is recommended. The need for obtaining 
baseline liver function tests is essential before starting 
antiepileptic therapy and regular monitoring should be done 
for any of the risk factors for liver damage during antiepileptic 
therapy. Precautions should be taken when using antiepileptic 
drugs in epileptic patients due to pre-existing hepatic 
disorders, or inpatients using potentially hepatotoxic drugs, if 
signs or symptoms of hepatic impairment appear. 
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