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The Nurse Learns That A Client With A Seizure Disorder Has A Serum Phenytoin Level Of
35 Mcg/ml. Which raises important considerations about medication management, therapeutic
ranges, and patient safety. Phenytoin, a widely used anticonvulsant, plays a crucial role in controlling
seizures, but its therapeutic window is narrow, requiring careful monitoring to balance efficacy and
toxicity. Understanding the implications of a serum level of 35 mcg/ml is essential for nurses and
healthcare professionals involved in the care of clients with seizure disorders. This article delves into
the significance of serum phenytoin levels, the therapeutic range, signs of toxicity, and appropriate
nursing interventions.

Understanding Phenytoin and Its Role in Seizure
Management

What Is Phenytoin?

Phenytoin is an antiepileptic drug (AED) primarily used to prevent and control seizures. It stabilizes
neuronal membranes and decreases neuronal excitability by modulating voltage-dependent sodium
channels. Its effectiveness depends heavily on maintaining appropriate serum concentrations.

Therapeutic Range of Phenytoin

The therapeutic serum level of phenytoin typically ranges from 10 to 20 mcg/ml. Maintaining levels
within this window ensures optimal seizure control while minimizing adverse effects. Levels above this
range increase the risk of toxicity, whereas levels below may be insufficient for seizure prevention.

Implications of a Serum Phenytoin Level of 35 mcg/ml

Interpretation of Elevated Serum Levels

A serum phenytoin level of 35 mcg/ml is considered supratherapeutic, meaning it exceeds the normal
upper limit. Such elevated levels can lead to toxicity, manifesting through a variety of clinical
symptoms.



Potential Signs and Symptoms of Phenytoin Toxicity

When serum levels are high, patients may exhibit:
e Nystagmus (involuntary eye movement)
* Dizziness and ataxia (loss of coordination)
e Slurred speech
e Confusion or altered mental status
¢ Gingival hyperplasia (overgrowth of gum tissue)
* Hepatotoxicity or skin reactions in severe cases

e Seizure breakthrough in some cases, paradoxically

Risks Associated with High Phenytoin Levels

Excessively high serum concentrations can lead to adverse effects, including:
¢ Neurotoxicity
e Cardiovascular disturbances if administered IV rapidly
e Hepatic enzyme induction, affecting other medications

e Potential for overdose symptoms

Nursing Assessment and Monitoring

Clinical Evaluation

The nurse should conduct a comprehensive assessment focusing on:
* Neurological status: observe for signs of toxicity
e Vital signs: monitor for instability
¢ Patient reports: dizziness, nausea, visual disturbances

e Gingival health: check for hyperplasia



e Medication adherence and recent dose adjustments

Laboratory and Diagnostic Monitoring

Regular monitoring of serum phenytoin levels is critical, especially when levels are outside the
therapeutic window. Additional tests may include:

o Liver function tests (LFTs)
e Complete blood count (CBC)

e Electrolyte panel

Interventions and Management Strategies

Adjusting the Medication Dose

If the serum level is elevated, the healthcare team may:
1. Reduce the phenytoin dose gradually to avoid withdrawal seizures
2. Hold the medication temporarily if toxicity is severe

3. Reassess the timing of the last dose and serum level

Addressing Toxicity Symptoms

Management includes:
e Symptomatic treatment for neurotoxicity
e Ensuring patient safety to prevent falls or injury

* |n severe cases, hospitalization for monitoring and supportive care

Patient Education

The nurse should educate the patient about:



e The importance of adherence to prescribed doses
e Reporting side effects promptly
¢ Avoiding alcohol and other CNS depressants

e Maintaining regular follow-up appointments for serum level checks

Preventing Toxicity and Ensuring Therapeutic Efficacy

Strategies for Optimal Medication Management

To prevent toxicity while maintaining seizure control:

Adhere to prescribed dosing schedules

Regularly monitor serum phenytoin levels, especially after dose changes

e Recognize early signs of toxicity

Educate patients on medication adherence and side effect management

Drug Interactions and Considerations

Phenytoin interacts with many medications, affecting its serum levels:
e Concomitant use of enzyme inducers (e.g., carbamazepine, phenobarbital) can lower levels
e Inhibitors (e.g., cimetidine, valproic acid) can increase levels

e Infection, illness, or changes in nutritional status can alter serum levels

Conclusion

A serum phenytoin level of 35 mcg/ml indicates a potential risk of toxicity and necessitates prompt
assessment and intervention. The nurse plays a vital role in monitoring for adverse effects, educating
the patient, and collaborating with the healthcare team to adjust medication regimens appropriately.
Maintaining phenytoin within its therapeutic range ensures effective seizure control while minimizing
harmful side effects, ultimately promoting patient safety and quality of life.



Summary Checklist for Nurses:

- Recognize that a level of 35 mcg/ml exceeds the therapeutic window.
- Monitor for signs of neurotoxicity and other adverse effects.

- Collaborate with providers to adjust dosing safely.

- Educate patients on medication adherence and toxicity symptoms.

- Schedule regular serum level assessments and follow-up.

By understanding the significance of serum phenytoin levels and implementing vigilant care
practices, nurses can significantly influence the positive outcomes of clients with seizure disorders.

Frequently Asked Questions

What does a serum phenytoin level of 35 mcg/ml indicate in a
client with a seizure disorder?

A level of 35 mcg/ml is above the therapeutic range (10-20 mcg/ml), indicating potential toxicity and
the need for assessment and possible dose adjustment.

What are the signs and symptoms associated with phenytoin
toxicity in a client?

Signs of phenytoin toxicity include nystagmus, ataxia, confusion, slurred speech, dizziness, and in
severe cases, coma or seizures.

How should the nurse respond to a client with a high serum
phenytoin level?

The nurse should notify the healthcare provider promptly, monitor the client for signs of toxicity, and
assess for adverse effects, possibly preparing for dose adjustment or medication hold.

What interventions are appropriate for managing a client with
elevated serum phenytoin levels?

Interventions include discontinuing or reducing the dose, monitoring vital signs and neurological
status, and ensuring hydration to promote drug clearance.

What are the potential risks if a client with a seizure disorder
has a serum phenytoin level of 35 mcg/ml and no intervention
is taken?

Risks include severe toxicity leading to neurological impairment, ataxia, hypotension, cardiac
arrhythmias, or even coma, which can be life-threatening if unaddressed.



Additional Resources

The Nurse Learns That A Client With A Seizure Disorder Has A Serum Phenytoin Level Of 35 Mcg/ml:
An Investigative Review

Seizure disorders are complex neurological conditions that require meticulous management to
prevent recurrent episodes and associated complications. Among the many pharmacological agents
used in seizure control, phenytoin remains a cornerstone medication, owing to its efficacy and long-
standing clinical utility. When a nurse encounters a client with a seizure disorder presenting with a
serum phenytoin level of 35 mcg/ml, it prompts an in-depth review of therapeutic ranges, implications
of levels outside the optimal window, and appropriate nursing interventions. This investigative article
explores the significance of this serum level, the pharmacokinetics of phenytoin, clinical
considerations, and the nurse’s role in patient management.

Understanding Phenytoin and Its Therapeutic Range

Phenytoin is an antiepileptic drug (AED) widely used to prevent and control seizures. Its mechanism
involves stabilizing neuronal membranes by modulating voltage-gated sodium channels, thereby
reducing neuronal excitability.

Therapeutic Range:
The serum phenytoin level is a critical parameter for ensuring optimal therapeutic efficacy while
minimizing toxicity. The generally accepted therapeutic window for phenytoin serum concentration is:

- 10 to 20 mcg/ml

Levels below 10 mcg/ml may be subtherapeutic, risking breakthrough seizures, while levels above 20
mcg/ml increase the risk of adverse effects, including neurotoxicity.

Significance of 35 mcg/ml:
A serum level of 35 mcg/ml exceeds the upper limit of the therapeutic range, indicating potential
toxicity. This elevated level warrants immediate clinical assessment and intervention.

Pharmacokinetics of Phenytoin: Why Serum Levels
Matter

Nonlinear Pharmacokinetics:
Phenytoin exhibits nonlinear, or zero-order, kinetics at therapeutic doses, meaning small increases in
dosage can cause disproportionate increases in serum concentration. This makes precise monitoring
essential to prevent toxicity.

Metabolism and Clearance:



The hepatic enzyme system (primarily CYP2C9 and CYP2C19) metabolizes phenytoin. Factors
affecting metabolism include age, liver function, drug interactions, and genetic variability.

Protein Binding:

Approximately 90% of phenytoin binds to plasma proteins, chiefly albumin. Hypoalbuminemia can
lead to higher free (active) drug levels even if total serum levels appear within the therapeutic range,
complicating interpretation.

Implications of Elevated Serum Levels:

High serum phenytoin levels can produce neurological symptoms such as nystagmus, ataxia,
confusion, and in severe cases, coma. Chronic toxicity may also lead to gingival hyperplasia,
hirsutism, and hepatotoxicity.

Clinical Implications of a Serum Phenytoin Level of 35
mcg/ml

Potential Toxicity:
At 35 mcg/ml, the client is likely experiencing or at risk of phenytoin toxicity. The nurse must assess
for signs including:

- Nystagmus

- Slurred speech

- Ataxia

- Dizziness

- Lethargy

- Altered mental status

Risk of Seizure Control Loss:
Interestingly, despite elevated levels, some patients may still experience breakthrough seizures if the
level is excessively high or if other factors interfere with drug efficacy.

Monitoring and Intervention:
The nurse’s role involves:

- Confirming the serum level with laboratory testing
- Assessing the client’s neurological status

- Monitoring for signs of toxicity

- Communicating findings to the healthcare team

- Adjusting the medication regimen as prescribed



Factors Contributing to Elevated Phenytoin Levels

Numerous factors can lead to supratherapeutic serum levels:

1. Medication Interactions

Certain drugs inhibit phenytoin metabolism, including:

- Valproic acid
- Fluoxetine
- Cimetidine
- Amiodarone

Conversely, enzyme inducers such as carbamazepine may decrease levels, but their absence can
contribute to accumulation.

2. Dosage Errors

Overdose due to prescribing or administration errors can lead to elevated serum concentrations.

3. Liver Dysfunction

Impaired hepatic metabolism prolongs drug clearance, raising serum levels.

4. Hypoalbuminemia

Common in malnutrition, liver disease, or critical illness, leading to increased free phenytoin levels.

5. Patient Noncompliance or Irregular Intake

Missed doses can cause fluctuations, leading to accumulation upon resumed dosing.

Management Strategies for Elevated Phenytoin Level

Immediate Actions:

- Discontinue or reduce phenytoin as per provider directives.
- Hydrate the patient to assist renal clearance.

- Monitor vital signs and neurological status frequently.

- Assess for toxicity symptoms.

Laboratory Monitoring:



- Repeat serum levels to confirm initial findings.
- Check free (unbound) phenytoin levels if hypoalbuminemia is suspected.
- Evaluate liver function tests and complete metabolic panels.

Long-term Plan:

- Adjust phenytoin dosage to maintain levels within the therapeutic window.
- Review and modify concomitant medications to prevent interactions.

- Address underlying conditions contributing to altered pharmacokinetics.

The Nurse’s Role in Patient Safety and Education

Assessment and Monitoring:

- Regular neurological assessments

- Monitoring for adverse effects

- Recording seizure activity and medication adherence

Patient Education:

- Importance of medication adherence

- Recognizing signs of toxicity (e.g., dizziness, visual disturbances)

- Avoiding alcohol and certain over-the-counter medications that interact
- Maintaining consistent dietary and hydration habits

Collaborative Care:

- Communicating findings to prescribers

- Advocating for medication adjustments

- Ensuring laboratory monitoring is scheduled and completed

Conclusion: Navigating Elevated Phenytoin Levels in
Seizure Management

Encountering a serum phenytoin level of 35 mcg/ml in a client with a seizure disorder underscores the
critical importance of diligent monitoring and comprehensive understanding of pharmacokinetics.
While phenytoin remains a valuable anti-epileptic agent, its narrow therapeutic index demands
vigilant assessment to prevent toxicity while ensuring seizure control.

The nurse plays a pivotal role in early detection of adverse effects, patient education, and facilitating
interprofessional collaboration to optimize therapeutic outcomes. As pharmacological knowledge
evolves, integrating laboratory data with clinical judgment ensures safe and effective management
for individuals living with seizure disorders.

Ultimately, maintaining serum phenytoin levels within the therapeutic range is both a science and an
art—requiring ongoing vigilance, patient-centered care, and a thorough understanding of the



underlying pharmacology.
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