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A B S T R A C T 
 

Phenytoin remains a cornerstone in the management of epilepsy and certain seizure disorders. However, its use is frequently 

complicated by a wide array of adverse drug reactions (ADRs) affecting multiple organ systems. This review aims to provide an in-
depth overview of the chronic toxicities linked to phenytoin, discuss the underlying mechanisms, propose clinical management 
strategies, and highlight potential safer alternatives for long-term epilepsy management. 
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INTRODUCTION 

henytoin, a hydantoin derivative introduced in the 

1930s, exerts its antiepileptic effects primarily through 

inhibition of voltage-gated sodium channels
 [1]

. 

However, its long-term administration presents significant 

clinical challenges due to chronic toxicity 
[4]

. Recognition of 

these adverse effects is crucial for optimizing patient care, as 

early intervention can prevent severe complications and 

preserve quality of life 
[5]

. 

Mechanism of Action 

Phenytoin acts primarily by blocking voltage-gated sodium 

channels. It stabilizes neuronal membranes and reduces 

repetitive firing by prolonging the inactive state of sodium 

channels, thereby limiting the spread of seizure activity 
[1,6]

. 

At therapeutic concentrations, phenytoin exhibits selective 

action on hyperactive neurons without depressing the 

function of normally active neurons 
[7]

. 

Chronic Adverse Drug Reactions 

1. Neurological Toxicities 

Long-term use of phenytoin is associated with cerebellar 

atrophy, which may result in persistent ataxia 
[8]

. Other  

 

neurological adverse effects include nystagmus, diplopia, 

dysarthria, and cognitive impairment 
[9]

. 

2. Dermatological Reactions 

Chronic administration of phenytoin may lead to gingival 

hyperplasia, hirsutism, acne, and coarsening of facial features 
[10]

. Rarely, more severe hypersensitivity reactions such as 

Stevens-Johnson Syndrome (SJS) and Drug Reaction with 

Eosinophilia and Systemic Symptoms (DRESS) have been 

reported 
[11]

. 

3. Hematological Toxicities 

Phenytoin has been associated with hematological 

complications including megaloblastic anemia, leukopenia, 

and thrombocytopenia, attributed partly to folate antagonism 
[12]

. 

4. Hepatic Toxicities 

Hepatotoxicity, ranging from mild elevation of liver enzymes 

to fulminant hepatic failure, has been observed during 

chronic phenytoin therapy 
[13]

. 
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5. Skeletal Toxicities 

Chronic phenytoin use is linked to osteomalacia and 

increased fracture risk due to impaired vitamin D metabolism 

and hypocalcemia 
[14]

. 

6. Endocrine and Metabolic Effects 

Long-term therapy can lead to hyperglycemia, 

hypothyroidism, and vitamin D deficiency, impacting bone 

mineral density 
[15]

. 

Management of Adverse Drug Reactions 

Early recognition and appropriate management of phenytoin-

induced ADRs are critical for optimizing patient outcomes 
[16]

. Neurological side effects such as ataxia or cognitive 

disturbances often necessitate dose reduction or drug 

discontinuation 
[17]

. Dermatological reactions require 

immediate cessation of phenytoin, particularly in cases 

suggestive of Stevens - Johnson syndrome (SJS) or Drug 

Reaction with Eosinophilia and Systemic Symptoms 

(DRESS) 
[11]

. 

Hematological toxicities should be managed with supportive 

care, including folic acid supplementation for megaloblastic 

anemia 
[18]

. Regular monitoring of complete blood counts and 

liver function tests is recommended to detect hematologic or 

hepatic complications early 
[19]

. Skeletal toxicities should be 

addressed with vitamin D and calcium supplementation, 

along with periodic bone density assessments 
[20]

. 

Patient education regarding the recognition of early signs of 

toxicity is crucial. Therapeutic drug monitoring (TDM) plays 

an essential role in maintaining phenytoin plasma 

concentrations within the therapeutic window, minimizing 

the risk of ADRs 
[21]

. 

Alternative Drugs to Phenytoin 

Given the significant burden of chronic ADRs associated 

with phenytoin, several alternatives are considered safer for 

long-term therapy. These include: 

Levetiracetam: A broad-spectrum antiepileptic with minimal 

drug interactions and favorable tolerability profile 
[22]

. 

Lamotrigine: Effective in focal and generalized seizures 

with fewer cognitive side effects, though it carries a risk for 

rash 
[23]

. 

Oxcarbazepine: A derivative of carbamazepine with a lower 

risk of hematologic toxicity and better overall safety profile 
[24]

. 

The choice of alternative agent depends on seizure type, 

comorbidities, patient preferences, and potential drug-drug 

interactions. 

Discussion  

Phenytoin, a commonly used antiepileptic, is associated with 

several chronic adverse drug reactions (ADRs) that can affect 

long-term treatment success. Gingival hyperplasia is one of 

the most frequent side effects, linked to altered calcium 

metabolism
[25]

. Neurological toxicity, including ataxia, 

cognitive impairment, and peripheral neuropathy, can 

develop with prolonged use 
[26]

. Chronic administration may 

also cause cosmetic changes like hirsutism and facial 

coarsening, and rare but severe skin reactions such as 

Stevens-Johnson syndrome 
[27]

. 

Hematological disorders such as megaloblastic anemia and 

hepatic toxicity are important concerns, often related to 

enzyme induction and folate deficiency
[28]

. Additionally, 

bone health is compromised, with risks of osteomalacia and 

fractures due to disrupted vitamin D metabolism 
[29]

. Given 

these risks, regular monitoring, dose adjustments, and patient 

education are crucial. Identifying patients at higher risk 

through pharmacogenomics could improve safety in chronic 

therapy 
[30]

. 

CONCLUSION: 

Phenytoin remains an effective antiepileptic agent, but its 

chronic use poses significant risks across multiple organ 

systems. Regular monitoring, preventive strategies, and 

patient education can help reduce the burden of these adverse 

effects. In patients who develop intolerable chronic toxicity, 

switching to alternative antiepileptic medications should be 

considered. A balanced approach that weighs seizure control 

against the risk of long-term complications is essential for 

optimal patient care. 
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