Toxicology Case Conference 1/26/07


Case #1

A 23 y/o male with a history of partial complex seizures secondary to an astrocytoma s/p resection presents to his primary care provider for routine follow-up care.  He is on a maintenance dose of phenytoin sodium extended 300 mg qhs for seizure control.  He reports having 2 seizures over the past 3 weeks.  He also complains of some mild, intermittent vertigo.  Physical examination shows intact cranial nerves, normal DTR bilaterally and strength 5/5 in all four extremities.  No evidence of nystagmus or ataxia was noted.  He weighs 70-kg. Laboratory testing reveals unremarkable serum chemistry, LFTs and CBC. A serum trough phenytoin concentration is 10 mg/ml (Therapeutic range 10 – 20 mg/ml).

Questions:

1) How do we measure phenytoin in the laboratory?

a. Describe the methodology used by our laboratory.

b. What is the range of concentrations measurable by our method?

c. What are the limits of quantitation?  How are these defined?

d. Describe the precision of our assay.

e. Describe its accuracy.

f. What do we do to control for the quality of this assay?

g. What are some factors that might affect the interpretation of serum concentration measurements for these drugs?

2) Do you think the treatment of this patient’s seizure disorder with phenytoin should be deemed a failure?  Why?

3) If the clinician wants to achieve a higher steady-state trough concentration of 18 mg/ml, what dose would you recommend given the information at hand? How did you determine this recommended dosage change?

The clinician takes your dose change advice, and the patient returns 2 weeks later complaining of difficulty concentrating.  You order another serum trough phenytoin concentration that is now 26 mg/ml.

1) Given this information, what dose would you recommend now for this patient to achieve the desired 18 mg/ml steady-state concentration? How did you derive this new dose?

Case #2

A 42 y/o female with AML s/o MUD allo-BMT with presumed drug-induced hepatitis and recently diagnosed nocardia asteroides abscesses in the brain.  She is currently intubated in the ICU after a generalized seizure 3 days prior.  Her seizure was initially controlled with ativan, and she was loaded with 1 gm of fosphenytoin.  She is receiving fosphenytoin 400 mg IV q 12.  Physical examination shows a thin female (weight 58 kg). She appears jaundiced.  Mild bilateral lower extremity pitting edema is noted. She is arousable with eye opening following physical stimuli.  No nystagmus is appreciated.  Neurologic exam is otherwise unremarkable.  Laboratory testing is shown below:

Na 133/ K 3.4/ HCO3 24/CL 109/BUN 14/Cr 1.5/Glu 113

Alb 2.6/Tbili 4.7/AST 332/ALT419/ALK 143

Serum phenytoin 20 mg/ml

Questions:

1) Would you recommend a change in dose for this patient?  Describe the reasoning for your decision.

2) If the primary clinician decided to change the dose to achieve a target concentration of 10 mg/ml, what dose would you recommend?  How would you determine this new dose?

3) What advice would you give the clinician regarding the best way to manage phenytoin use in this complicated patient?

Case #3

A 26 y/o female with a history of partial complex seizures that began at age 8 presents to the epilepsy clinic for a routine visit.  She reports seizures with approximately one seizure ever other week.  She is currently attending college part-time, and reports compliance to her medications.  She has an allergy to phenytoin. Physical examination is unremarkable.  She is currently on valproic acid 250 mg TID and carbamazepine IR 300 mg QID.  Laboratory testing reveals a carbamazepine level of 8.7 mg/ml and valproic acid level of 100 mg/ml.

Questions:

1) How do we measure carbamazepine and valproic acid in the laboratory?

a. Describe the methodology used by our laboratory.

b. What is the range of concentrations measurable by our method?

c. What are the limits of quantitation? 

d. Describe the precision of our assay.

e. Describe its accuracy.

f. What do we do to control for the quality of this assay?
g. What are some factors that might affect the interpretation of serum concentration measurements for these drugs?

2) How would you interpret the carbamazepine level in this patient?

a. How likely would this patient’s concentration produce seizure control in a typical population of treated patients?

b. How reliably do you think this result reflects the carbamazepine concentrations in this patient over the course of a week?

3) If this patient were complaining of diplopia, vertigo, nausea and vomiting, how would interpret this drug concentration?  Could this be toxicity be attributed to carbamazepine?  What about valproic acid? What would help you determine this?

