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Abstract

Background and Purpose: We examined the impact of three anticonvulsant prophylaxis 

strategies on quality-adjusted life years (QALY) among patients with an incident acute ischemic 

stroke (AIS).

Methods: We created a decision tree to evaluate three strategies: 1) long-term primary 

prophylaxis; 2) short-term secondary prophylaxis after an early seizure with lifetime prophylaxis if 

persistent or late seizures developed; and 3) long-term secondary prophylaxis if either early, late, 

or persistent seizures developed. The outcome was quality-adjusted life expectancy (QALY). We 

created four base cases to simulate common clinical scenarios: 1) female patient aged 40 with 

a 2% or 11% lifetime risk of a late seizure and a 33% lifetime risk of an adverse drug reaction 

(ADR); 2) male aged 65 with a 6% or 29% late seizure risk, and 60% ADR risk; 3) male aged 

50 with an 18% or 65% late seizure risk and 33% ADR risk; and 4) female aged 80 with a 29% 
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or 83% late seizure risk and 80% ADR risk. In sensitivity analyses we altered the parameters and 

assumptions.

Results: Across all four base cases, primary prophylaxis yielded the fewest QALYs when 

compared with secondary prophylaxis. For example, under scenario 1, strategies 2 and 3 resulted 

in 7.17 QALYs each, but strategy 1 yielded only 6.91 QALYs. Under scenario 4, strategies 2 and 3 

yielded 2.85 QALYs compared with 1.40 QALYs for strategy 1. Under scenarios in which patients 

had higher ADR risks, strategy 2 led to the most QALYs.

Conclusions: Short-term therapy with continued anticonvulsant prophylaxis only after post­

ischemic stroke seizures arise dominates lifetime primary prophylaxis in all scenarios examined.

Our findings reinforce the necessity of close follow-up and discontinuation of anticonvulsant 

seizure prophylaxis started during AIS hospitalization.
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INTRODUCTION

Post-stroke seizures are a common sequela of acute ischemic stroke (AIS). Among adult 

patients admitted for AIS, the pooled incidence of early seizure (acute symptomatic; ≤7 

days following AIS) is estimated between 3–4%, and the incidence rate for unprovoked late 

seizures (unprovoked; >7 days following AIS) is estimated at 18 per 1,000 person-years.1 

Seizures in this population result in increased hospitalization,2 higher healthcare spending,3 

higher morbidity,3 and poorer quality of life (QOL).4

Guidelines for post-stroke seizure management, however, are limited due to a dearth of 

randomized clinical trials and the optimal seizure prophylaxis strategy after AIS remains 

uncertain.1 Physicians might prescribe short- or long-term secondary prophylaxis after early 

seizures, and long-term secondary prophylaxis after late seizures for patients with AIS. With 

the advent of newer generation anticonvulsants that could have a better safety profile, and 

of prediction models to stratify AIS patients at risk for post-stroke epilepsy, many could be 

tempted to use anticonvulsant therapy more aggressively or for a broader range of patients. 

Unfortunately, there are no trial data guiding therapy at this point, nor are there any trials 

close to completion.5 Given the limited evidence base, simulation via a decision analysis 

could best incorporate current knowledge and evaluate the tradeoffs associated with potential 

treatment strategies.

This decision analysis evaluates the net benefit of three plausible prophylaxis strategies: 

(1) long-term primary seizure prophylaxis; (2) short-term secondary prophylaxis after early 

seizure, long-term prophylaxis after late seizure; (3) long-term secondary prophylaxis after 

early seizure. We compared the three strategies under multiple scenarios in which we altered 

the risks of adverse events associated with both treatment and failure to treat.
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METHODS

We have included all data analyzed during the current study in this manuscript or 

supplemental material.

We used TreeAge Pro Healthcare (Williamstown, MA) to create a decision tree (Figure 1) 

and conduct our analyses. We modeled the management of adult patients aged 18+ years, 

without prior history of epilepsy or stroke, presenting with an incident acute ischemic stroke 

(AIS). The tree starts with the patient’s admission to the hospital due to a newly diagnosed 

AIS with lifetime follow-up as estimated by age-specific life expectancy.6 The tree includes 

estimated probabilities and QOL utility values for the occurrence of early seizures, late 

seizures, refractory seizures (RS), anticonvulsant-related adverse-drug reactions (ADR), and 

anticonvulsant efficacy on preventing seizures based on published data. Our main outcome 

was the number of quality adjusted life years (QALY), defined as the sum across all events 

of the product of the utility score (QOL) and the life expectancy associated with each event. 

The preferred treatment strategy was the one that yielded the most QALYs. We considered 

four clinical scenarios with which to evaluate the competing prophylaxis strategies: 1) a 

patient with low late seizure risk, average ADR risk and ADR utility; 2) a patient with 

low-intermediate late seizure risk, high ADR risk, and low ADR utility; 3) a patient with 

high late seizure risk, average ADR risk and ADR utility; and 4) a patient with high late 

seizure risk, high ADR risk, and very low ADR utility.

Model Strategies

We evaluated three anticonvulsant prophylaxis strategies that reflect the plausible range of 

approaches.

Strategy 1: Long-term Primary Prophylaxis

Patients receive an anticonvulsant before presenting with any seizures during the index 

hospitalization and remain on therapy for life. This strategy represents a plausible 

comparator for the other strategies that has not been assessed in clinical trials. Additionally, 

it arguably represents a plausible de facto strategy in which a patient has a brief spell 

of neurologic dysfunction and the possibility of seizure is raised but not confirmed, and 

an anticonvulsant is prescribed “just in case” with the sense that it is a relatively low 

risk medication, and outpatient physicians perpetuate prescriptions started during a hospital 

admission.

Strategy 2: Short-term Secondary Prophylaxis for Early Seizures and Long-term 
Secondary Prophylaxis for Late Seizures

Patients who develop a seizure within the first week after the stroke, i.e., an early seizure, 

receive a one-week course of anticonvulsant therapy (aka short-term secondary prophylaxis). 

Patients subsequently remain off of therapy, unless they develop a later seizure or recurrent 

seizures past the first one-week period, at which point they receive anticonvulsant therapy 

for life, i.e., long-term secondary prophylaxis.
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Strategy 3: Long-term Secondary Prophylaxis

Patients receive lifetime anticonvulsant therapy, which is started only after a post-stroke 

seizure, i.e., long-term secondary prophylaxis. The post-stroke seizure could occur at any 

time after the stroke.

Model parameters

Table 1 displays the model parameters.

Probability of Early Seizures

Although validated risk scores for early seizures exist for patients undergoing EEG 

monitoring,7,8 post-stroke EEG monitoring is neither universal nor part of standard 

recommended practice for AIS. There also does not exist any validated EEG-based early 

seizure risk stratification tool for AIS. For the baseline incidence of an early seizure, we 

used a pooled estimate (3.3%, 95% CI 2.8–3.9%) derived from a meta-analysis.1 We varied 

this baseline risk in sensitivity analyses. If the patient presented with an early seizure, we 

extrapolated seizure recurrence risk from the estimated cumulative risk for a late seizure 

given the occurrence of an early seizure.

Probability of Late Seizures

We selected a score (SeLECT) for stratified prediction of late seizure risk that was validated 

across four European countries (Supplemental Methods).9 The final score can vary from 0 

to 9 and can be used to ascertain 1- and 5-year cumulative risks for a late seizure. In the 

decision tree, we used this 5-year estimate to extrapolate the patient’s cumulative lifetime 

probability for late seizure occurrence and recurrence (Table 1).

Anticonvulsant Efficacy

In the absence of available data estimating the efficacy of anticonvulsants in preventing 

a first seizure (primary prophylaxis), we extrapolated this estimation from studies that 

assessed efficacy of secondary prophylaxis in patients with early seizures or late seizures 

after AIS.10–14 Therefore we defined anticonvulsant efficacy as the probability of prevention 

of both new-onset or recurrent seizures regardless of the timing of their occurrence. We 

computed a weighted average of anticonvulsant efficacy of 68% taken from RCTs and 

observational studies assessing both old and new generation anticonvulsants.10–14 We used 

the efficacy value to modify the patient’s estimated probability of early seizure (pES) and 

late seizure (pLS) while on anticonvulsant prophylaxis (e.g., pLS on anticonvulsant = pLS × 

(1 – anticonvulsant efficacy)).

Probability of Anticonvulsant-related ADRs

We estimated a weighted-average ADR probability of 33% using data abstracted from RCTs 

and an observational study.4,10,11

Annual Excess Mortality after AIS, Post-stroke Epilepsy Mortality, and Life Expectancy

Using data from one observational study,15 a previous decision analysis estimated the 

average age-standardized annual excess death rate of AIS patients to be 8% per year.16 
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Several longitudinal studies have produced conflicting evidence concerning the association 

of post-stroke seizures and mortality.17–20 Many have serious methodological limitations 

including selection biases with respect to the patients included vs. excluded, receipt of one 

treatment vs. another, or protocol adherence vs. not.17,20 Moreover, several samples suffer 

from immortal time bias.17–20 Therefore, in our main analysis we assumed that patients 

presented with the same age-standardized annual excess death rates after AIS regardless 

of seizure development (HR for post-stroke epilepsy mortality = 1);18,19 in a secondary 

analysis, we assumed that patients with late seizures (i.e., post-stroke epilepsy) are more 

likely to die than those without seizures (HR for post-stroke epilepsy = 1.54) using data 

from a large nationwide cohort.17 We used these estimates and U.S. mortality data to build 

life tables for each base case.6

QOL Utilities and QALY

We computed a QOL utility for AIS (uAIS = 0.63) that captured the average patient­

reported QOL of mild, moderate, and severe long-term disability due to stroke taken 

from a systematic review.21 We ascertained the late seizure utility (uLS = 0.79) as the 

ratio of patient-reported QOL scores between those with and without late seizure at 24 

months poststroke.4 We used patient-preference data obtained from a decision analysis on 

pharmaco-resistant epilepsy as an estimate of refractory seizure utility (uRS = 0.75).22 In the 

absence of data describing the effect of early seizures on QOL, we selected a utility value 

(uES = 0.9) and explored the effects of this assumption via sensitivity analysis. Finally, we 

calculated an average ADR utility (uADR = 0.87) from a patient-reported outcome study 

that included patients with epilepsy seen at an outpatient epilepsy clinic.23 Given that ADR 

may vary from mild to moderate to life-threatening and that this average estimate may not 

reflect utilities in other settings (e.g., intensive care unit), we manipulated uADR from 0 

(death) to 1 (no effect on QOL) in sensitivity analyses.

The tree ended in 14 potential health states (Figure 1). We calculated the overall QOL utility 

of each health state as the product of QOL utilities for the events that it represented. For 

example, the overall QOL utility for a patient that had one early seizure, one late seizure, 

continued anticonvulsant therapy for life, and became seizure free at the expense of having 

ADR was calculated as: overall QOL utility = uAIS × uES × uLS × uADR. Using these 

utilities, we assessed QALY (QALY = overall QOL utility × age – adjusted life expectancy 

in years) as the outcome of our simulations.

Base Cases

We assessed four base cases that represent common clinical scenarios with respect to the 

probabilities of late seizures and ADR, as well as the utility assigned for ADR. Table 2 

presents the parameters selected for these cases.

Case 1: Low Late Seizure Risk; Average ADR Risk and ADR Utility

A 40 year-old female with essential hypertension is admitted with a lacunar stroke and a 

NIHSS of 8. She has a 33% average risk of an ADR (pADR = 33%) and an average ADR 

utility score (uADR) of 0.87. Upon evaluation, her SeLECT score would be 1 (5-year LS 
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risk = 2%) if she does not have an early seizure and 4 (5-year late seizure risk = 11%) if she 

does. Her age-adjusted life expectancy after stroke is 11.5 years.

Case 2: Low-intermediate Late Seizure Risk; High ADR Risk; Low ADR Utility

A 65 year-old male presents with AIS and a NIHSS of 9. The infarction involves the MCA 

territory, but there is no cortical involvement. The stroke is due to carotid artery stenosis. He 

has multiple comorbidities treated with polypharmacy and has a 60% risk of an ADR, which 

would reduce his QOL by 0.50 (uADR = 0.50). His SeLECT score would be 3 (5-year late 

seizure risk = 6%) if he does not develop an early seizure and 6 (5-year late seizure risk = 

29%) if he does. His age-adjusted life expectancy after stroke is 9.0 years.

Case 3: High Late Seizure Risk; Average ADR Risk and ADR Utility

A 50 year-old male with essential hypertension presents with AIS and a NIHSS of 15. The 

stroke is cardioembolic and involves the MCA territory, but without cortical infarction. He 

has a 33% average ADR risk (pADR = 33%) and average ADR utility score of 0.87. His 

SeLECT score would be 5 (5-year late seizure risk = 18%) if he does not have an early 

seizure and 8 (5-year late seizure risk = 65%) if he does. His age-adjusted life expectancy 

after stroke is 10.8 years.

Case 4: High Late Seizure Risk; High ADR Risk; Very Low ADR Utility

An 80-year old female with atrial fibrillation and multiple comorbidities is admitted with 

AIS secondary to large-artery atherosclerosis and a NIHSS of 14. The infarction involves 

MCA territory and the cortex. She has a 80% ADR risk, which would reduce her QOL by 

75% (uADR = 0.25). Her SeLECT score would be 6 (5-year late seizure risk = 29%) if she 

does not develop an early seizure and 9 (5-year late seizure risk = 83%) if she does. Her 

age-adjusted life expectancy after stroke is 5.8 years.

Model Assumptions

We made several simplifying assumptions in this model. First, because of the scarcity of 

data on stratified late seizure probabilities for longer follow-up periods, we assumed that 

the lifetime cumulative risk for late seizures was the same as the 5-year risk derived from 

the SeLECT score. Second, seizure risk was independent of age of stroke occurrence. Third, 

anticonvulsant efficacy was independent of ADR and it was the same across seizure types 

and timing (i.e., same efficacy for preventing occurrence and recurrence of early seizures 

and late seizures). Fourth, occurrence of AIS, all seizures, and ADRs exerted an average 

effect on QOL across their degrees of severity and duration, and that development of any 

of these events carried a lifelong impact on overall QOL represented by their utilities (uES, 

uLS, uADR, uRS).

Sensitivity Analysis

We used base cases 1 and 4 to perform sensitivity analyses as they exemplify patients 

with common ages for developing AIS and present low and high risks for late seizures, 

respectively. We performed one-way sensitivity analyses shifting the values of early seizure 

risk, ADR risk, anticonvulsant efficacy, early seizure utility, ADR utility, late seizure utility, 

Jones et al. Page 6

Stroke. Author manuscript; available in PMC 2022 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



and refractory seizure utility (Table 1). We also conducted two-way sensitivity analyses 

varying the following pairs of parameters: (1) ADR probability and ADR utility; (2) 

ADR probability and anticonvulsant efficacy; and (3) ADR probability and early seizure 

probability. We also assessed the outcomes for each base case when accounting for an 

increased mortality in patients with post-stroke epilepsy, as detailed above (Online Table 1).

RESULTS

Table 2 presents the results for each base case. For base case 1, who had low risk for 

late seizures and average ADR risk and ADR utility, strategies 2 and 3 produce equivalent 

outcomes and are preferred over strategy 1 with expected QALYs of 7.17 versus 6.91, 

respectively. For base case 2, with low-intermediate risk for late seizures but higher ADR 

probability and low ADR utility, strategies 2 and 3 are similar and preferred over strategy 1 

with expected QALYs of 5.46, 5.43 and 3.93, respectively. For base case 3, who had high 

probability of late seizures, low risk of ADR, and average ADR utility, strategies 1, 2 and 3 

are similar with expected QALYs of 6.35, 6.37, 6.40. For base case 4, with high late seizure 

and ADR probabilities and very low ADR utility, strategies 2 and 3 produce identical and 

are preferred over strategy 1 with expected QALYs of 2.85 and 1.40, respectively.

Sensitivity Analyses

Figures 2 to 4 and Online Figures 1 to 3 display the results of sensitivity analyses for 

base cases 1 and 4. In both cases, sensitivity analyses confirmed that strategies 2 and 3 

accrued similar QALYs across a wide range of values. Strategy 2 yielded better efficacy with 

increasing ADR risk and/or decreasing ADR utility values. For strategy 1 to be favored in 

both cases, the probability of ES would need to be considerably above (i.e., base case 1: 

pES threshold ≥ 38.1%; base case 4: pES threshold ≥ 91.9%) the upper limit of the 95% 

confidence interval (2.8% – 3.9%) for the early seizure risk reported in a meta-analysis.1 

Finally, when accounting for an increased mortality in patients with post-stroke epilepsy 

(HR of death from post-stroke epilepsy = 1.54), the overall results of our model remained 

the same for each base case (Online Table 1).

DISCUSSION

We used a decision model to evaluate the net benefit of three anticonvulsant prophylaxis 

strategies after an incident acute ischemic stroke. We find that secondary anticonvulsant 

prophylaxis strategies always dominated the primary prophylaxis approach under all 

evaluated scenarios. Under most scenarios, the two secondary prophylaxis strategies yielded 

comparable outcomes on average; however, as the risk of adverse events increases or 

patient utilities for the resulting state decrease, short-term secondary prophylaxis becomes 

preferable to secondary prophylaxis continued indefinitely. Accordingly, physicians should 

consider individual patient risk for and preferences related to anticonvulsant treatment side 

effects when choosing an secondary prophylaxis strategy.

One important finding is that primary prophylaxis was persistently dominated, i.e., yielded 

inferior outcomes, compared with secondary prophylaxis. In fact, only when we created 

clinically implausible scenarios in which patients had an extremely high early seizure 
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risk but very low ADR risk, did primary prophylaxis strategy yield outcomes comparable 

to other strategies. Our finding is consistent with and reaffirms current recommendations 

against primary prophylaxis for post-stroke seizures.24,25 Our finding also suggests a need 

for clear documentation of indications for initiating anticonvulsant therapy, particularly 

when initiated in the hospital.

Contrary to current guidelines, we find favorable outcomes associated with early secondary 

anticonvulsant prophylaxis among AIS patients, i.e., therapy started after a seizure occurring 

within the first seven days after the stroke.24,25 Proponents of early secondary prophylaxis 

argue that untreated seizures could result in preventable neuronal injury,25,26 and that the 

potential benefits outweigh the potential harms when using newer anticonvulsants with more 

favorable safety profiles than older drugs have.27

All of the strategies assume continued monitoring of patients with thoughtful coordination 

of medical therapy across settings and physicians. The two secondary prophylaxis strategies 

require continued monitoring for seizures and adverse drug reactions, with potential 

stoppage or re-initiation of therapy, whereas the operationally simplest strategy of initiating 

therapy after all strokes was least optimal. In practice, this continued coordination and 

monitoring could be challenging as patients change doctors, receive care from many settings 

including hospitals and clinics, and change health insurance plans (which itself could 

necessitate changes in doctors). Indeed, there have been persistent concerns about patients 

receiving prescriptions that future physicians perpetuate indefinitely, with the resulting 

polypharmacy creating drug-specific risks, drug-interaction risks, and adding to the financial 

burden associated with prescription drugs.28–31

Given that the AIS population is predominantly older adults and vulnerable to ADRs,32 

prolonged secondary prophylaxis poses notable risks. For example AIS patients often 

concomitantly use antithrombotic medications, and a fall can be life-threatening or lead 

to permanent disability. Finally, our decision tree provides a framework for physicians to 

weigh the likely tradeoffs associated with the three levels of seizure prophylaxis. By means 

of adjustments in estimated average probabilities, utilities and life expectancy, the tree can 

be adapted to different local realities and yield results based on individual-level patient data.

Limitations

This study has several limitations. First, we estimated model parameters only from published 

data. We attempted to account for uncertainty via sensitivity analyses, however some derived 

estimates could be biased or subject to confounding. Little is known, for example, about 

anticonvulsant efficacy in preventing the occurrence of a first early seizure or development 

of a first late seizure after AIS. Therefore we selected an estimate derived from studies that 

assessed efficacy in preventing late seizure recurrence, but without direct comparisons of 

anticonvulsants against no intervention.10,11,13,14 The estimated lifetime ADR risk is also 

limited because studies assessed safety outcomes only in patients taking anticonvulsants and 

for relatively short periods (≤ 24 months).4,11,14 Consequentially our estimate may not be 

accurate because some ADRs (e.g., fall, dizziness) could be present among those not taking 

anticonvulsants.
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Additionally, our utility estimations may not capture all aspects of patient preference and 

interpatient variation is likely. We obtained ADR utility from one study conducted in an 

outpatient setting that compared single-visit, patient-reported QOL among patients with 

epilepsy. This estimate might not generalize to other settings, those with longer periods 

of medication use, or those with post-stroke seizures. Similarly, we derived the refractory 

seizure utility from a single study that obtained preference-based QOL values from patients 

with pharmacoresistant temporal lobe epilepsy, which may not generalize to post-stroke 

epilepsy patients. We also did not account for EEG abnormalities in our analysis..3334 

Continuous inpatient EEG monitoring is increasing in use35 with accumulating evidence 

that some EEG patterns are associated with increased seizure and epilepsy risk.7,8 As the 

evidence base improves, we may need to update our model to include EEG findings.

Finally, for model simplicity we did not address: 1) how stroke treatment type (i.e., no 

intervention, intravenous thrombolysis, endovascular treatment) factors into seizure risk; 2) 

risk for stroke recurrence and how a new event changes the likelihood of developing further 

seizures; 3) determinants of anticonvulsant adherence, such as comorbidities, socioeconomic 

characteristics, or co-medications; 4) the effect of age on post-stroke seizure risk after 

AIS; and 5) any risk differences by sex because of a lack of data on sex as a biological 

determinant of seizure or complication risk. We also assumed that anticonvulsant efficacy 

and ADR risk were independent, which is not accurate in a real-world setting. As higher­

quality epidemiologic data is obtained, future improvements to our model could add 

parameters that influence subsequent seizure risk and mortality attributable to stroke or 

seizures, such as specific seizure type, adherence to anticonvulsant therapy, choice of 

anticonvulsant therapy, or potential interactions between some anticonvulsants and vascular 

prophylaxis. And to evaluate the validity of this model’s findings, our future work will use 

the experience of Medicare beneficiaries nationally to assess the benefits and risks of seizure 

prophylaxis using real-world data.

In sum, there currently are no trial data with which to guide anticonvulsant therapy after an 

incident ischemic stroke. In the absence of a rigorous evidence base, our decision analysis 

highlights tradeoffs associated between post-stroke seizures and adverse effects resulting 

from seizure prophylaxis. In all of the clinical scenarios tested, starting prophylaxis only 

after a post-stroke seizure (i.e., secondary prophylaxis) dominates primary prophylaxis. 

Moreover, in several scenarios, maintaining prophylaxis for a finite time period also yields 

better patient outcomes than continuing treatment indefinitely. These findings strongly 

suggest the need to monitor patients closely after a stroke, ensure adequate coordination 

of medication therapy, and consider individual patient and family preferences with respect to 

utilities associated with future seizure- and treatment-related risks.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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NON-STANDARD ABBREVIATIONS AND ACRONYMS

ADR adverse drug reaction

AIS acute ischemic stroke

MCA middle cerebral artery

NIHSS National Institute of Health Stroke Scale

QALY quality-adjust life year

QOL quality of life
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Figure 1. Decision Tree
Abbreviations: AIS, acute ischemic stroke; Sz−, seizure free; ES, early seizure; LS, late 

seizure; Rx+, anticonvulsant prophylaxis; Rx−, no anticonvulsant prophylaxis; ADR+, 

anticonvulsant-related adverse drug reaction; ADR−, no anticonvulsant-related adverse drug 

reaction; p, probability.

Strategy 1: Long-term primary prophylaxis;

Strategy 2: Short-term secondary prophylaxis after early seizure and long-term prophylaxis 

after late seizure;

Strategy 3: Long-term secondary prophylaxis after early or late seizures.
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Figure 2. One-way sensitivity analyses
Abbreviation: QALY, quality-adjusted life expectancy;

Strategy 1: Long-term primary prophylaxis;

Strategy 2: Short-term secondary prophylaxis after early seizure and long-term prophylaxis 

after late seizure;

Strategy 3: Long-term secondary prophylaxis after early or late seizures.

One-way sensitivity analyses performed on base cases 1 and 4 to assess the effects of 

varying values for early seizure probability (A & B) and ADR probability (C & D).
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Figure 3. One-way sensitivity analyses
Abbreviations: QALY, quality-adjusted life expectancy;

Strategy 1: Long-term primary prophylaxis;

Strategy 2: Short-term secondary prophylaxis after early seizure and long-term prophylaxis 

after late seizure;

Strategy 3: Long-term secondary prophylaxis after early or late seizures.

One-way sensitivity analyses performed on base cases 1 and 4 to assess the effects of 

varying values for early seizure utility (A & B) and ADR utility (C & D).
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Figure 4. Two-way sensitivity analyses
Abbreviations: QALY, quality-adjusted life expectancy;

Strategy 1: Long-term primary prophylaxis;

Strategy 2: Short-term secondary prophylaxis after early seizure and long-term prophylaxis 

after late seizure;

Strategy 3: Long-term secondary prophylaxis after early or late seizures.

Two-way sensitivity analyses performed on base cases 1 and 4 to assess the effects of 

varying early seizure probability and ADR probability (A & B); ADR probability and 

anticonvulsant efficacy (C & D).
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Table 1.

Model parameters

Characteristic Source Estimate (95% CI) Sensitivity Analysis

Probabilities

Early seizure Wang et al, 20171 3.3% (2.8–3.9%) 0.0 – 100.0

Late seizure, SeLECT* = 0

Galovic et al, 20189

1.3% (0.7–1.8%)

Base case 1: 2.0 or 11.0
Base case 4: 29.0 or 83.0

Late seizure, SeLECT* = 1 2.0% (1.0–3.0%)

Late seizure, SeLECT* = 2 4.0% (3.0–5.0%)

Late seizure, SeLECT* = 3 6.0% (5.0–8.0%)

Late seizure, SeLECT* = 4 11.0% (9.0–13.0%)

Late seizure, SeLECT* = 5 18.0% (15.0–21.0%)

Late seizure, SeLECT* = 6 29.0% (23.0–35.0%)

Late seizure, SeLECT* = 7 45.0% (34.0–54.0%)

Late seizure, SeLECT* = 8 65.0% (48.0–76.0%)

Late seizure, SeLECT* = 9 83.0% (62.0–93.0%)

Anticonvulsant efficacy
†

Kim et al, 201614

Consoli et al, 201210

Gilad et al, 200711

Rowan et al, 200513

Gilad et al, 200112

68.0% 30.0 – 100.0

Anticonvulsant-related adverse drug reaction
Winter et al, 20184

Consoli et al, 201210

Gilad et al, 200711
33.0% 0.0 – 100.0

Annual excess death rate due to stroke Echman et al, 200316

Lai et al, 199515 8.0% Not varied

Hazard ratio of death due to post-stroke epilepsy
Merlino, 201918

Van Tuijl, 201819

Zelano, 201617
1.0 1.54

QOL utilities

Acute ischemic stroke Westover et al, 201136

Ward et al, 200721 0.63 Not varied

Early seizure Authors’ choice 0.90 0.0 – 1.0

Late seizure Winter et al, 20184 0.79 0.0 – 1.0

Refractory seizure Choi et al, 201122 0.75 0.0 – 1.0

Anticonvulsant-related adverse drug reaction Moura et al, 201923 0.87 0.0 – 1.0

Abbreviations: QOL indicates quality of life.

*
SeLECT score values are calculated by adding points for the following clinical characteristics: National Institute of Health Stroke Scale (NIHSS 

≤ 3 = 0 points; NIHSS 4–10 = 1 point; NIHSS ≥ 11 = 2 points), large-artery atherosclerosis etiology (no = 0 points; yes = 1 point), early seizure 
development (no = 0 points; yes = 3 points), cortical involvement (no = 0 points; yes = 2 points), territory of MCA involvement (no = 0 points; yes 
= 1 point). The final score value estimates 5-year cumulative risk for late seizures.

†
Anticonvulsant efficacy defined as probability of becoming seizure free while on anticonvulsant.
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