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Disclosures 

This was a cost-effectiveness analysis comparing phenytoin 

and levetiracetam and their associated costs of early post-

traumatic seizure prophylaxis during the 7 days post-TBI. 

Data was collected via retrospective chart review using 

electronic medical records and publicly reported costs.  
 

Effectiveness was measured as having a successful seizure 

prophylaxis regimen (SSPR), which was defined as:  

1) No clinical or electrographic seizure 

2) No discontinuation of study AED 

3) No cross-over of study AED to different AED 

4) No addition of AED during the 7 days of therapy 
 

Costs included study drugs, testing phenytoin levels, and 

EEG. Incremental Cost Effectiveness Ratio (ICER) was: 

ICER = (CostLEV - CostPHE)/(EfficacyLEV - EfficacyPHE) 
 

A propensity score matching was conducted for baseline 

variables that have potential for increasing the risk of post-

traumatic seizures. 
 

Inclusion criteria: age ≥18 years, diagnosis of TBI, received 

at least 1 dose of study drug 
 

Exclusion criteria: history of epilepsy, did not sustain a 

recent TBI, were initiated on both study drugs concurrently, or 

were switched to pentobarbital for elevated intracranial 

pressure The authors of this presentation have nothing to disclose. 

Determine the incremental cost-effectiveness of phenytoin 

compared with levetiracetam for early post-traumatic seizure 

prophylaxis in TBI patients. 

Background 

• Seizures are a potential complication associated with 

traumatic brain injury (TBI), which can lead to secondary 

brain injury and increased risk for developing post-

traumatic epilepsy 

• Current guidelines recommend the use of antiepileptic 

drug (AED) for early seizure prophylaxis in patients with 

TBI 

• Both phenytoin (PHE) and levetiracetam (LEV) have 

become standard of practice for seizure prophylaxis in TBI, 

yet the cost effectiveness is not well studied 

Conclusion 

• The efficacy of SSPR was similar between phenytoin and 

levetiracetam 

• Further studies with a larger sample size and larger variety 

of patients are needed to make a more meaningful 

conclusion on the cost-effectiveness of levetiracetam 

relative to phenytoin 

Objectives 

Methods 

Discussion 

Results 

• This study suggests levetiracetam may be more cost-

effective than phenytoin for early post-traumatic seizure 

prophylaxis if the willingness to pay is greater than $38 for 

each 1% increase in SSPR 

• The retrospective design and small sample size limit the 

findings from this study. Larger, prospective studies are 

needed to provide a more meaningful conclusion 

• Patients with a history of seizures were excluded; thus, the 

results do not allow for generalization to this patient 

population 
 

• Future considerations: 

o Perform a sensitivity analysis to measure the 

robustness of the efficacy probabilities and the base 

case parameters 

o Compare the cost-effectiveness using up to date 

costs of medications used at our facility 

o Analyze the cost-effectiveness between phenytoin 

and levetiracetam that also looks at long-term 

effects, such as length of hospital stay 

 

 

Table 1. Baseline characteristics 

Pre-Matching Post-Matching 

Characteristic Phenytoin (N = 136) Levetiracetam (N = 237) Phenytoin (N = 113) Levetiracetam (N = 113) 

Age, mean years +/- SD 54.6 +/- 21.1 66.5 +/- 21.7 57.1 +/- 20.6 58.7 +/- 23.2 

Male, n (%) 93 (68.4) 81 (34.2) 75 (66.4) 71 (62.8) 

Ethnicity, n (%) 

Asian/Pacific Islander 

Caucasian 

Black 

Hispanic 

Other 

 

81 (59.6) 

48 (35.3) 

5 (3.7) 

1 (0.7) 

1 (0.7) 

 

169 (71.3) 

59 (24.9) 

5 (2.1) 

3 (1.3) 

1 (0.4) 

 

70 (61.9) 

40 (35.4) 

3 (2.7) 

0 (0) 

0 (0) 

 

77 (68.1) 

29 (25.7) 

4 (3.5) 

2 (1.8) 

1 (0.9) 

Initial GCS, mean +/- SD 11.8 +/- 4.28 13.8 +/- 2.4 13 +/- 3.4 13.2 +/- 3.0 

Initial Head CT Findings, n (%) 

Subdural Hematoma 

Subarachnoid Hemorrhage 

Cerebral Contusion 

Midline Shift of >1 cm 

Skull Fracture 

 

93 (68.4) 

61 (44.9) 

44 (32.4) 

12 (8.8) 

7 (5.1) 

 

145 (61.2) 

116 (48.9) 

42 (17.7) 

8 (3.4) 

8 (3.4) 

 

74 (65.5) 

49 (43.4) 

36 (31.9) 

9 (8.0) 

7 (6.2) 

 

75 (66.4) 

50 (44.2) 

34 (30.1) 

7 (6.2) 

6 (5.3) 

 Intervention Unit Cost 7 Day Cost 

Fosphenytoin 1400 mg IV load 

Phenytoin 100 mg IV TID 

Phenytoin total level 

Phenytoin free level 

Phenytoin treatment 

$17 

$2 

$19 

$20 

- 

$17 

$41 

$114 

$118 

$290 

Levetiracetam 500 mg IV BID $46 $650 

Routine EEG 41-60 minutes $302 - 

Seizure on phenytoin 

7 days PHE + 5 days LEV 
- $754 

Seizure on levetiracetam 

7 days LEV + 5 days PHE 
- $833 

Phenytoin to levetiracetam 

cross-over 

2 days PHE + 5 days LEV 

- $532 

Levetiracetam to phenytoin 

cross-over 

2 days LEV + 5 days PHE 

- $369 

Table 2. Base case parameters † 

• A total of 542 patients were initially identified with TBI and had an order for either study drug. Of those, 373 

patients met inclusion criteria (136 received PHE and 237 received LEV) 

• A total of 226 patients were identified post-propensity score matching, with 113 patients in each study arm 

• The ICER was $60 pre-matching and $36 post-matching for each 1% increase in SSPR 

†All costs are in 2010 

Table 3. Cost-effectiveness results 

IC = incremental cost, IE = incremental effectiveness,  
ICER = incremental cost effectiveness ratio 

Results 
Pre-Matching Post-Matching 

PHE LEV PHE LEV 

Cost $376 $642 $371 $654 

IC - $283 - $283 

Effectiveness 81.6% 86.1% 81.4% 89.4% 

IE - 4.5% - 7.96% 

ICER - $60 - $36 


