
Supplemental information

Supplemental Table S1: Subgroup data from EXIST-3
	
	Study design
	Patient characteristics
	Interventions + comparator
	Median baseline monthly TSC-associated seizure frequency
	Median percent reduction in TSC-associated seizure; p value vs PBO 
	≥50% responder rate; p value vs PBO
	Improvement in overall condition/behaviour/QoL 

	EVE: EXIST-3 paediatric subgroup59
	Phase III RCT
18 wks
	Younger subgroup: 

· Median (range) age: 4.14 (2.2–5.9)
	EVE-LT <6 y (n=31)
	18.5 (1.4–138.1)
	29.3% (95% CI: 13.4– 46.3); p=0.0474
	30.3% (95% CI: 15.6–48.7); p=0.2245
	NR

	
	
	
	EVE-HT <6 y (n=36)
	12.8 (1.9–110.3)
	54.7% (43.5– 73.1); p<0.0001
	59.5% (42.1–75.2); p=0.0003
	NR

	
	
	
	PBO <6 y (n=30)


	19.6 (2.5–95.1)
	12.3% (−10.1– 24.8)
	17.6% (6.8–34.5)
	NR

	
	
	Older subgroup:

· Median (range) age: 11.16 (6.1–18.0)
	EVE-LT ≥6 y to <18 y (n=60)
	7.3
(2.1–192.9)
	31.0% (16.1–42.9); p=0.0128
	27.0% (16.6–39.7); p=0.0491
	NR

	
	
	
	EVE-HT ≥6 y to <18 y (n=63)
	9.6 (0.3–218.4)
	34.8% (26.7–41.3); p=0.0006
	30.0% (19.6–42.1); p=0.0179
	NR

	
	
	
	PBO ≥6 y to <18 y (n=62)
	10.8 (1.8–231.7)
	13.5% (−3.0– 26.8)
	12.9% (5.7–23.9)
	NR

	EVE: EXIST-3 OLE paediatric subgroup59
	OLE: 54 wks (1 y)
	Younger subgroup: Median (range) age:4.08 (2.2–5.9) y 

	EVE (n=101)
	NR
	40.0% (30.8–47.7) at 18 wk
48.4% (34.3–73.6) at 1 y

	39.4% (29.7–49.7) at 18 wk
48.9% (38.1–59.8) at 1 y
	NR

	
	
	Older subgroup:
Median (range) age: 11.12 (6.1–18.0)
	EVE (n=193)
	NR
	30.6% (19.6–34.9) at 18 wk
48.0% (38.2–57.5) at 1 y
	27.7% (21.4–34.6) at 18 wk
47.2% (39.3–55.2) at 1 y
	NR

	EVE: EXIST-3 OLE Japanese subgroup60
	Phase III RCT
18 wks
	Median (range) age 8.76 (2.9–16.6) y
Failed >6 prior ASDs: 48.6%
	EVE-LT (n=10)
	9.09 (3.3–56.1)
	6.88% (-79.26– 55.99)
	30.0% (6.7–65.2)
	5 point decrease in the total PARS scores
n=2/9

	
	
	
	EVE-HT (n=14)
	13.69 (2.9–71.8)
	38.06% (8.15–58.58)
	28.6% (8.4–58.1)
	n=2/10

	
	
	
	PBO (n=11)
	7.50 (2.5–94.8)
	-6.67% (-31.03–29.99)
	0% (0.0–28.5)
	n=1/10

	CI, confidence interval; EVE, everolimus; HT, high trough (range of 9-15 ng/ml); LT, low trough (range of 3-7 ng/ml); NR, not reported; OLE, open-label extension trial; PARS, Pervasive Developmental Disorders Autism Society Japan Rating Scale; PBO, placebo; QoL, quality of life; wk, week; y, year(s)






Supplemental Table S2: Additional studies evaluating everolimus for TSC-associated epilepsy and TAND
	Study
	Study design
	Patient characteristics
	Interventions + comparator
	Epilepsy efficacy 
	Behaviour/QoL 
	Safety

	RCTs

	Overwater 201973
	Double-blind, placebo-controlled RCT; 12 mo of treatment
	N=32 children/adolescents, aged 4–17 y; median (IQR) age: 12.2 (8.5–14.7) for EVE and 11.5 (6.9–14.9) for PBO 
	EVE (n=15); Median dose 5 mg (range 1.25–10 mg).

	NR
	No benefit of EVE on full-scale IQ (treatment effect −5.6 IQ points, 95% CI:−12.3–1.0). 

No effect on autism and neuropsychological
functioning, and questionnaires examining behavioural problems, social functioning, communication skills, executive functioning, sleep, quality of life, and sensory processing.

	AEs leading to discontinuation: 2 pts

	
	
	
	PBO (n=17)
	
	
	AEs leading to discontinuation: 2 pts

	Krueger et al 201772
	Double-blind, placebo-controlled RCT; 6 mo of treatment
	N=47
Mean (SD) age 12.68 (5.15) y
	EVE (n=32); 4.5 mg/m2 per day
	NR
	Nearly all assessment measures for multiple neurocognitive and behavioural domains failed to demonstrate significant differences between the two groups at the end of 6 months
	The average number of total AEs per subject was similar for both PBO and EVE. Most were mild or moderate in severity and serious AE were rare.

	
	
	
	PBO (n=15)
	
	
	

	Single arm trials

	Krueger et al 201364 and 201665
	Single-arm, open-label trial; 12 wks, with 48-mo extension
	N=20 for 12-week period; median age 8.0 (range 2.0–21.3) y
N=18 extension phase
	EVE; median daily dose in the extension 0.34 mg/kg/d (range 0.06–1.02)
	12-week 50% responder rate: 12 pts (60%)

Extension 50% responder rate: 76%, 75%, 80%, and 93% after 12, 24, 36, and 48 months, respectively
	Improvements in behaviour and QoL, but no statistically significant changes from baseline at 48 months.
	Majority of AEs were mild or moderate 
Infections most common AE

	Wiegand et al, 201369
	Single arm, compassionate use trial; treatment phase 24 wks; follow-up phase 48 wks
	N=7; median age 5 (range: 2-12) y
	EVE; trough serum concentration of 5-10 ng/ml
	Reduction of seizure
frequency per day in 4/7 pts during treatment and follow-up phase  

24-week 50% responder rate: 2/7 (28.6%) pts

24-week increase in seizure-free days: 3/7 (42.9%) pts

	NR
	Increase of mild infections and an increase of triglycerides and various liver function tests

	Samueli et al, 201667
	Single-arm, open-label trial; median follow-up 22 (range; 6–50) mo
	N=15 children/adolescents
Median age 6 (range; 1–18) y
	EVE; median dose 5.8 (range; 2.6–9.8) mg/m2
	50% responder rate: 53%, 83%, 80%, 80% at 6, 12, 18 months and last observation, respectively
Seizure-free: 27%, 25%, 40%, 58%, respectively
	NR
	Most commonly reported AE was stomatitis (10/15 [66%] pts)
Majority of AEs were grade 1

	Retrospective observational studies

	Kilincaslan et al 201763
	Retrospective observational study in Turkey; median follow-up: 17.5 (range 7–26)
mo
	N=7; median age 16.5; range 7.5–23 y
	EVE median dose 10 mg/day
	All cases experienced very good to moderate response for
controlling epileptic seizures
	Improvements in social contact, language, repetitive behaviour, inattention, hyperactivity,
and depression observed in some patients
	Mild AEs, including stomatitis (3 cases), increase in triglycerides and cholesterol (2 cases), and constipation (1 case)

	Kadish et al 202062
	Retrospective observational study in Germany; Median follow-up
37 mo (range 3–70 mo)
	N=15; median age 6.5 y;
N=14 children/adolescents aged 1.7–13.07 y; N=1 adult aged 31 y
	EVE
	9 months:
50% responder rate: 4 pt (27%)
Seizure-free: 1 pt (7%)
Last examination:
50% responder rate: 4 pt (27%)
Seizure-free: 4 pt (27%)
	Majority (73%) of patients showed severe developmental impairment before entering treatment 
EVE did not reverse developmental problems
Some advancement 
in development occurred, but at a slower pace
However, single arm study and treatment with EVE did
not occur before the age of one year

	NR

	Svarrer et al 201968
	Retrospective observational study in Denmark; treatment for >12 mo
	N=4; median age 3.4 (range: 2.2-7.4) y
	EVE
	50% responder rate: 4 pt (100%)
Seizure-free: 1 (25%) pt 
	NR
	AEs were mild and self-limiting

	Saffari et al 201966
	Retrospective observational study in Germany in children <2 y
	N=17 overall (age 0-6.2 y), N=4 patients with refractory epilepsy (age 0.3-4.1 y)
	EVE
	50% responder rate: 2 pt (50%)
Seizure-free: 1 (25%) pt
	Baseline: 5 cases (35.7%) development reported as normal; 9 patients (64.3%) various degrees of developmental delay
Treatment: Three patients (20%) had normal results; 12 (80%) showed a wide spectrum of developmental delay; one pt showed significant neurodevelopmental improvement 
	Grade 1–2 AEs occurred in 12 patients: mild transient stomatitis (2 cases), worsening of infantile acne (1 case), increases of serum cholesterol and triglycerides (4 cases), changes in serum phosphate levels (2 cases), increase of cholinesterase (2 cases), transient neutropenia (2 cases), transient anaemia (1 case), transient lymphopenia (1 case) and recurrent infections (7 cases). 
No grade 3–4 AEs

	Stockinger et al 202170
	Retrospective observational study in Germany in adults ≥18 y; average length of treatment 42  28 mo
	N=45; mean age 31.6 (SD: 11.1 ; range: 18–57) y
	EVE
	Retention rate at 6 mo: 98%
50% responder rate: 33%
Seizure-free: 4/43 pt (9%)
	NR
	AEs included infection (5 pts [11.1%]), stomatitis (4 pts [8.9%]), skin changes (4 pts [8.9%])
3 deaths reported: 2 judged as unlikely to be drug-related, while not enough information was available for the remaining case

	AE,  adverse event; CI, confidence interval; EVE, everolimus; IQR, interquartile range; mo, month(s); NR, not reported; PBO, placebo; pt(s), patient(s); QoL, quality of life; RCT, randomised trial; SD, standard deviation;wk, week(s); y, year(s)  



