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Abstract: Background: Valproic acid (VPA) shows wide interindividual variability in serum levels, leading to differences in seizure 

control and adverse effects. Therapeutic drug monitoring (TDM) may help optimise treatment and guide rational dose adjustment in 

routine clinical practice. Objective: To estimate serum trough VPA levels and correlate them with clinical response in epileptic patients on 

monotherapy. Methods: A prospective cross-sectional study was conducted on 100 adult epilepsy patients receiving stable sodium valproate 

monotherapy. Trough serum levels were measured by HPLC and correlated with seizure control and adverse drug reactions using 

appropriate statistical methods. Results: Mean serum VPA level was 72.5 ± 23.4 µg/mL. Complete seizure control was seen in 61% of 

patients and was associated with higher serum levels. A significant positive correlation was found between serum VPA concentration and 

seizure control (r = 0.42, p = 0.002), while dose showed no significant correlation. Adverse effects occurred in 19% of patients. Conclusion: 

Serum VPA levels correlate better with clinical response than prescribed dose. Routine TDM can support individualized therapy, improve 

seizure outcomes, enhance patient safety, and reduce the risk of toxicity in epilepsy management.  
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1. Introduction 
 

Epilepsy is a common chronic neurological disorder affecting 

over 50 million people worldwide and is characterised by 

recurrent, unprovoked seizures due to abnormal neuronal 

discharges in the brain [1]. Long-term pharmacotherapy 

remains the cornerstone of epilepsy management, with 

antiepileptic drugs (AEDs) aimed at maintaining seizure 

control and improving quality of life. Among AEDs, valproic 

acid (VPA) is one of the most widely prescribed agents 

because of its broad therapeutic spectrum, effectiveness in 

both generalised and focal epilepsies, and comparatively low 

cost [2]. The mechanism of action of VPA involves 

enhancement of γ-aminobutyric acid 

 

(GABA) neurotransmission, inhibition of voltage-gated 

sodium and calcium channels, and modulation of histone 

deacetylase activity, which collectively stabilize neuronal 

excitability [3,4]. Despite its proven efficacy, valproic acid 

therapy is associated with biochemical and haematological 

side effects, particularly during prolonged use. Reported 

complications include elevated hepatic enzymes, 

hyperammonemia, thrombocytopenia, anemia, and metabolic 

alterations such as dyslipidemia or weight gain [5–7]. These 

changes are often dose-dependent and may develop 

insidiously, underscoring the need for regular laboratory 

monitoring. Studies have shown that valproate-induced 

hepatotoxicity is mediated by mitochondrial dysfunction and 

accumulation of toxic metabolites such as 4-ene-valproate 

[8]. Although most cases are mild and reversible, some can 

progress to severe hepatic injury, especially in patients with 

pre-existing metabolic defects. Similarly, haematological 

effects such as thrombocytopenia and anemia have been 

frequently reported in both pediatric and adult populations, 

with prevalence rates ranging from 7% to 24% depending on 

dosage and duration of treatment [9,10]. In addition, 

biochemical and metabolic effects such as hyperlipidemia, 

hypocalcemia, and altered thyroid function have been 

observed in patients on long-term therapy, reflecting broader 

systemic involvement of valproate beyond the liver and 

hematopoietic system [11,12]. Therefore, comprehensive 

monitoring of hepatic, renal, lipid, and haematological 

profiles is essential to ensure drug safety and optimize 

therapeutic outcomes. The present study was conducted to 

assess the biochemical, metabolic, and haematological 

alterations associated with valproic acid therapy in adult 

epileptic patients and to determine their correlation with 

serum valproate levels.  

 

2. Materials and Methods 
 

Study Design and Setting: This was a cross-sectional 

observational study conducted in the Department of 

Pharmacology in collaboration with the Department of 

Neurology, Jawaharlal Nehru (J.L.N.) Medical College and 

Associated Group of Hospitals, Ajmer, Rajasthan, India. 

 

Study Population: A total of 100 adult epileptic patients aged 

between 18 and 60 years were enrolled in the study. All 

patients were diagnosed with epilepsy based on clinical 

evaluation and EEG findings and were on sodium valproate 

monotherapy for at least four weeks at a stable dose. 

 

Inclusion Criteria 

• Adult epileptic patients (18–60 years) on sodium valproate 

monotherapy 

• Duration of treatment ≥ 4 weeks 

• Stable dosing regimen 

• Willingness to provide written informed consent 
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Exclusion Criteria 

• Patients receiving polytherapy with other antiepileptic 

drugs 

• History of hepatic, renal, or haematological disorders 

before starting therapy 

• Pregnant or lactating women 

• Patients with alcohol or drug abuse 

• Those on hepatotoxic or nephrotoxic medications 

 

Clinical and Demographic Assessment 

For each patient, detailed demographic and clinical data were 

recorded in a predesigned proforma. This included: Age, 

gender, and body weight, Type and duration of epilepsy, Daily 

dose and duration of valproate therapy, Seizure control status 

and any reported adverse effects such as tremor, weight gain, 

or gastrointestinal upset 

 

Sample Collection 

Venous blood samples (5 mL) were collected from each 

subject 12 hours after the last dose (trough level) to ensure 

steady-state concentration. Samples were allowed to clot and 

centrifuged at 3000 rpm for 10 minutes. Serum was separated 

and analyzed for biochemical parameters (alanine 

aminotransferase [ALT], aspartate aminotransferase [AST], 

alkaline phosphatase [ALP], total bilirubin, urea, creatinine, 

cholesterol, triglycerides, HDL, and LDL) and 

haematological parameters (haemoglobin, total leukocyte 

count, and platelet count). 

 

Statistical Analysis 

Data were entered and analysed using Statistical Package for 

the Social Sciences (SPSS) version 25.0 (IBM Corp., 

Armonk, NY, USA). Quantitative variables were expressed as 

mean ± standard deviation (SD), while qualitative data were 

presented as frequencies and percentages. The Pearson 

correlation coefficient (r) was calculated to evaluate 

relationships between serum valproic acid levels and 

biochemical, metabolic, and haematological parameters. A p-

value < 0.05 was considered statistically significant. 

 

3. Results 
 

Table 1: Liver Function Parameters and Correlation with 

Serum Valproic Acid Levels (n = 100) 

Parameter Mean ± SD 
Reference  

Range 

Correlation  

(r) 

p- 

value 

ALT (U/L) 35.2 ± 10.6 10–49 0.21 0.06 

AST (U/L) 33.4 ± 9.8 10–46 0.18 0.09 

ALP (U/L) 88.1 ± 20.4 30–120 0.12 0.21 

Total Bilirubin  

(mg/dL) 
0.88 ± 0.27 0.2–1.2 0.09 0.31 

 

Table 2: Renal Function Parameters and Correlation with 

Serum Valproic Acid Levels (n = 100) 

Parameter Mean ± SD 
Reference  

Range 

Correlation  

(r) 

p- 

value 

Urea (mg/dL) 27.4 ± 6.2 10–40 0.10 0.27 

Creatinine (mg/dL) 0.92 ± 0.18 0.6–1.3 0.06 0.42 

 

 

 

 

 

Table 3: Lipid Profile and Correlation with Serum Valproic 

Acid Levels (n = 100) 

Parameter Mean ± SD 
Reference  

Range 

Correlation  

(r) 

p- 

value 

Total Cholesterol 

(mg/dL) 
179.6 ± 34.5 < 200 0.19 0.08 

Triglycerides 

(mg/dL) 
142.8 ± 37.2 < 150 0.24 0.051 

HDL (mg/dL) 42.3 ± 8.6 40–60 −0.12 0.19 

LDL (mg/dL) 106.4 ± 27.8 < 130 0.16 0.11 

 

Table 4: Haematological Parameters and Correlation with 

Serum Valproic Acid Levels (n = 100) 

Parameter Mean ± SD 
Reference  

Range 

Correlation  

(r) 

p- 

value 

Hemoglobin 

(g/dL) 
12.8 ± 1.6 12–16 0.07 0.39 

Total Leukocyte 

Count (cells/mm³) 
7340 ± 1450 4000–11000 0.05 0.44 

Platelet Count 

(×10⁵/mm³) 
2.52 ± 0.73 1.5–4.5 −0.22 0.04 

 

4. Discussion  
 

The present study evaluated biochemical, metabolic, and 

haematological alterations in epileptic patients treated with 

valproic acid monotherapy. Most participants showed normal 

hepatic, renal, and hematologic profiles, with mild and 

reversible changes in liver enzymes, lipid profile, and platelet 

count. These findings are consistent with a large body of 

evidence emphasizing that sodium valproate, while effective 

and generally safe, may cause subclinical biochemical 

variations that require regular monitoring. 

 

Mild, clinically insignificant elevations of ALT and AST were 

observed, while bilirubin and alkaline phosphatase remained 

within normal limits. 

 

These results agree with Tolou-Ghamari and Palizban (2015), 

who reviewed over 40 clinical studies and found that 

valproate commonly causes minor hepatic enzyme elevations 

through glucuronide conjugation and mitochondrial β-

oxidation, but rarely leads to hepatotoxicity when used within 

therapeutic limits (13). Similarly, Evreinov (2024) reported 

that valproate-treated epileptic children did not show 

clinically significant liver enzyme elevation, confirming that 

hepatotoxicity is uncommon when monitored appropriately 

(14). A long-term pharmacokinetic study by Li et al. (2024) 

identified that increased levels of 4-ene-valproate, a 

metabolite, correlate with hepatotoxicity risk, suggesting that 

monitoring of metabolite ratios may enhance safety (15). No 

abnormalities were observed in serum urea or creatinine in 

this study. Valproate is mainly metabolized hepatically, 

explaining its limited nephrotoxicity. This observation 

supports findings by Vlasov (2018), who reported that 

valproate has minimal renal impact compared with 

carbamazepine and phenytoin in monotherapy (16). Cases of 

renal tubular dysfunction are rare and reversible, indicating 

that valproate remains safe for patients with normal baseline 

renal function. 

 

A weak inverse correlation between serum valproate 

concentration and platelet count was found, indicating a mild 

dose-dependent thrombocytopenic effect. 
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Naydenov and Mindov (2023) reported thrombocytopenia in 

7% and mild anemia in 16% of adults treated with valproate 

for over one year (17). Putri et al. (2019) observed similar 

findings in pediatric epileptic patients, noting that 

thrombocytopenia and anemia often appeared after 12 months 

of therapy, particularly at doses above 25–30 mg/kg/day (18). 

These consistent findings emphasize the importance of 

periodic complete blood count evaluation during valproate 

therapy. 

 

A mild increase in serum triglycerides and cholesterol levels 

was observed, with a slight decline in HDL. These metabolic 

alterations, though not statistically significant, may indicate 

early dyslipidemia. Liang et al. (2024) demonstrated that 

baseline AST, BMI, albumin, and direct bilirubin levels could 

predict valproate-induced dyslipidemia in epileptic children, 

highlighting a potential role for individualized risk screening 

(19). Verrotti et al. (2011) found that valproate-induced 

weight gain and lipid changes result from insulin resistance 

and enhanced hepatic lipid synthesis, particularly in women 

(20). Our results are consistent with these studies, suggesting 

mild metabolic changes that warrant observation in long-term 

therapy. 

 

Although ammonia levels were not part of this study, previous 

evidence from Sidiartha et al. (2020) found significant 

hyperammonemia among children receiving valproate for 

more than two years, suggesting the need for monitoring in 

long-term users (21). Additionally, Rahimdel et al. (2016) 

reported subtle biochemical and bone mineral changes in 

patients on chronic valproate, indicating effects on calcium 

and alkaline phosphatase metabolism that may contribute to 

altered bone density (22). At the molecular level, Rakitin et 

al. (2015) demonstrated minimal changes in peripheral gene 

expression after three months of valproate therapy, 

confirming the absence of widespread toxic genomic 

activation at therapeutic doses (23). Furthermore, 

Banawalikar et al. (2021) showed that polymorphisms in the 

UGT1A6 gene did not significantly influence valproate 

efficacy or biochemical toxicity, supporting predictable 

pharmacokinetics in most patients (24). 

 

Nugroho et al. (2008) showed that valproate monotherapy 

achieved higher remission rates and fewer side effects 

compared to phenytoin and carbamazepine in pediatric 

epilepsy (25). 

 

Eshiet et al. (2020) noted that despite these benefits, clinical 

monitoring of hepatic and hematologic parameters remains 

suboptimal in practice, reinforcing the value of therapeutic 

monitoring (26). 
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