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1. Probability of  seizure freedom at each treatment phase by non-specialized and specialized care

Increased adherence to the guidelines will reduce unnecessary combination therapy and promote the continued 
monotherapy even by non-specialists.
-> The probability of  seizure control will increase from 55% to 60% in monotherapy.
-> The probability of  seizure control by the combination therapy decreases, because more patients will be 
managed by monotherapy and “truly difficult” patients will be subjected to the combination therapy. Similarly, 
the probability of  seizure control in monotherapy at specialized care is reduced as “truly difficult” patients 
move to specialists at the early phase.

* With the optimized parameters we set (below), seizures are controlled with any medications in 80.2% of  
patients, with monotherapy in 70% of  patients and with two-drug therapy in 9.2% of  patients, respectively. 
Thus, 87.2% of  seizure-free patients received monotherapy and 12.8% did the combination therapy.
* According to the literature by Stephen et al., 79.6% of  seizure-free patients received monotherapy and 20.4% 
did the combination therapy1. In the long-term treatment, up to 30% of  patients with newly-diagnosed epilepsy 
turn out to be drug-resistant.2 

Supplemental Table 1: Calculation from the Parameters Non-specialized Care
Seizure Control with Monotherapy 60%
Seizure Control with Two-drug Therapy 0.2 * 0.3 = 6%
Seizure Control with Three-drug Therapy 0.2 * 0.14 * 0.1 = 0.28%

-> The above figure by the optimized treatment flow is better than, but within 10% difference compared to, the 
previous reports on the real-world data. We believe that the results are not too optimistic to realize.

Supplemental Figure 1: Detailed Model Structure
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Supplemental Table 3: Calculation from the Parameters Surgical Treatment
Curative Surgery after Monotherapy 0.2*0.1*0.9 = 1.8% 43.0%
Palliative Surgery after Monotherapy 0.2*0.1*0.1 = 0.2% 4.8%
Curative Surgery after Two-drugs Therapy 0.2*0.4*0.12*0.7 = 0.672% 16.0%
Palliative Surgery after Two-drugs Therapy 0.2*0.4*0.12*0.3 = 0.288% 6.9%
Curative Surgery after Three-drugs Therapy 0.2*0.4*0.48*0.32*0.3 = 0.369% 8.8%
Palliative Surgery after Three-drugs Therapy 0.2*0.4*0.48*0.32*0.7 = 0.860% 20.5%
Patients who subsequently undergo surgical treatment are not considered above.
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2. Transition probability to surgical treatments

The patients suitable for surgical treatment, i.e. those with surgically-remediable cause of  epilepsy, undergo 
curative surgery at an early treatment phase. Palliative surgery remains as an important option for truly 
refractory patients, thus increasing indications at a relatively late treatment phase. Transition probabilities to 
specialized care as well as to surgical treatment are generally increased. Most patients should be referred to 
specialized care before the failure of  three-drug therapy, giving a chance for surgical treatment.
-> The probability of  curative surgery is high after mono- and two-drug therapy
-> The probability of  palliative surgery is high after three-drug therapy

Hippocampal sclerosis, low-grade epilepsy associated brain tumors (LEAT), and vascular malformations 
are the three major causes of  drug-resistant epilepsy, which are associated with high expectation of  seizure 
freedom after surgical treatment. These account for 57.4% of  all curative epilepsy surgeries.3-4 Early surgical 
treatment is recommended for drug-resistant epilepsy with such surgically remediable etiologies.5 
->These are considered as patients undergoing curative surgery during the therapy with mono- or two-drugs.
* With the optimized parameter sets below, 43.0% of  surgery is provided after monotherapy and 16.0% 
of  surgery is provided after two-drug therapy. Thus, 59% of  epilepsy surgery will be performed before the 
failure of  two-drug therapy. 
-> This figure well demonstrates the ideal situation that patients with surgically remediable causes of  drug-
resistant epilepsy receive surgical treatment at early phase. 

Supplemental Table 2: Calculation from the Parameters Specialized Care
Seizure Control with Monotherapy 0.2 * 0.5 = 10%
Seizure Control with Two-drug Therapy 0.2 * 0.4 * 0.4 = 3.2%
Seizure Control with Three-drug Therapy 0.2 * 0.4 * 0.48 * 0.2 = 0.768%
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