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Rapamycin Causes Regression of
Astrocytomas in Tuberous Sclerosis Complex
David Neal Franz, MD,1,2 Jennifer Leonard, MSN, FNP,1,2 Cynthia Tudor, MSN, PNP,1,2 Gail Chuck, BS,1,2

Marguerite Care, MD,1,3 Gopalan Sethuraman, PhD,4 Argirios Dinopoulos, MD,1,2 George Thomas, PhD,5

and Kerry R. Crone, MD1,6

Objective: Tuberous sclerosis complex (TSC) is a genetic disorder characterized by the formation of hamartomas in
multiple organs. Five to 15% of affected individuals display subependymal giant cell astrocytomas, which can lead to
substantial neurological and postoperative morbidity due to the production of hydrocephalus, mass effect, and their
typical location adjacent to the foramen of Monro. We sought to see whether therapy with oral rapamycin could affect
growth or induce regression in astrocytomas associated with TSC. Methods: Five subjects with clinically definite TSC and
either subependymal giant cell astrocytomas (n ! 4) or a pilocytic astrocytoma (n ! 1) were treated with oral rapamycin
at standard immunosuppressive doses (serum levels 5–15ng/ml) from 2.5 to 20 months. All lesions demonstrated growth
on serial neuroimaging studies. Magnetic resonance imaging scans were performed before and at regular intervals fol-
lowing initiation of therapy. Results: All lesions exhibited regression and, in one case, necrosis. Interruption of therapy
resulted in regrowth of subependymal giant cell astrocytomas in one patient. Resumption of therapy resulted in further
regression. Treatment was well tolerated. Interpretation: Oral rapamycin therapy can induce regression of astrocytomas
associated with TSC and may offer an alternative to operative therapy of these lesions.

Ann Neurol 2006;59:490–498

Tuberous sclerosis complex (TSC) is an autosomal
dominant genetic disorder with a birth incidence of ap-
proximately 1 in 6,000. Affected individuals develop
hamartomatous growths in multiple organs of the body
that occur throughout their life span. Low-grade neo-
plastic lesions of the central nervous system (CNS),
usually in the form of subependymal giant cell astro-
cytomas (SEGAs), are reported in 5 to 15% of such
individuals. These lesions exhibit insidious slow
growth, often remaining clinically asymptomatic until
causing obstructive hydrocephalus. This has led to rec-
ommendations for periodic neuroimaging of persons
with TSC, with resection of SEGAs that exhibit serial
growth, cause hydrocephalus, or produce any clinical
symptomatology.1–3 SEGAs are low-grade astrocytomas
(World Health Organization [WHO] grade 1), which
do not typically respond to radiation therapy or che-
motherapy. Less commonly, more aggressive CNS tu-
mors may occur, in the retina or in other locations.4–6

Finally, given the genetic basis of tuberous sclerosis,
there is a risk for inducing second malignancies

through utilization of standard chemotherapeutic
agents or radiation therapy.7

The function of the tuberous sclerosis gene products,
hamartin and tuberin, has become increasingly evident
over the past several years. Together, they form a tu-
mor suppressor complex, which through the GTPase-
activating function of tuberin drives the small GTPase,
termed Ras homolog enhanced in brain (Rheb), into
the inactive guanosine diphosphate–bound state. Rheb
in the guanosine triphosphate–bound active state is a
positive effector of the mammalian target of rapamycin
(mTOR). mTOR is an evolutionarily conserved pro-
tein kinase, which is expressed from fungi to humans.
Results over the past 10 years have shown that mTOR
serves as a major effector of cell growth as opposed to
cell proliferation. Mutations in either hamartin or tu-
berin drive Rheb into the guanosine triphosphate–
bound state, which results in constitutive mTOR sig-
naling. mTOR appears to mediate many of its effects
on cell growth through the phosphorylation of the ri-
bosomal protein S6 kinases (S6Ks) and the repressors

From the Departments of 1Pediatrics, 2Neurology, and 3Radiology,
Cincinnati Children’s Hospital Medical Center, University of Cin-
cinnati College of Medicine, Cincinnati, OH; 4Neuroscience Plat-
form, Eli Lilly & Company, Indianapolis, IN; and Departments of
5Genome Science and 6Neurosurgery, Cincinnati Children’s Hospi-
tal Medical Center, University of Cincinnati College of Medicine,
Cincinnati, OH.

Received Oct 9, 2005, and in revised form Nov 14. Accepted for
publication Nov 21, 2005.

Published online Feb 1, 2006, in Wiley InterScience
(www.interscience.wiley.com). DOI: 10.1002/ana.20784

Address correspondence to Dr Franz, Department of Neurology,
Cincinnati Children’s Hospital Medical Center, 3333 Burnet Ave-
nue, ML 2015, Cincinnati, OH 45229-3039.
E-mail: david.franz@cchmc.org

490 © 2006 American Neurological Association
Published by Wiley-Liss, Inc., through Wiley Subscription Services

2006



Rapamycin for the Treatment of SEGA
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SEGA trial – EXIST-1 Trial

• Why – to reduce SEGA volume
• What - everolimus
• For Whom – TSC and SEGA
• Findings – Safe and efficacious 

for shrinking SEGA
• Status – FDA approved 2010
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E!  cacy and safety of everolimus for subependymal giant 
cell astrocytomas associated with tuberous sclerosis complex 
(EXIST-1): a multicentre, randomised, placebo-controlled 
phase 3 trial
David Neal Franz, Elena Belousova, Steven Sparagana, E Martina Bebin, Michael Frost, Rachel Kuperman, Olaf Witt, Michael H Kohrman, 
J Robert Flamini, Joyce Y Wu, Paolo Curatolo, Petrus J de Vries, Vicky H Whittemore, Elizabeth A Thiele, James P Ford, Gaurav Shah, Helene Cauwel, 
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Summary
Background Tuberous sclerosis complex is a genetic disorder leading to constitutive activation of mammalian target 
of rapamycin (mTOR) and growth of benign tumours in several organs. In the brain, growth of subependymal giant 
cell astrocytomas can cause life-threatening symptoms—eg, hydrocephalus, requiring surgery. In an open-label, 
phase 1/2 study, the mTOR inhibitor everolimus substantially and signifi cantly reduced the volume of subependymal 
giant cell astrocytomas. We assessed the e!  cacy and safety of everolimus in patients with subependymal giant cell 
astrocytomas associated with tuberous sclerosis complex.

Methods In this double-blind, placebo-controlled, phase 3 trial, patients (aged 0–65 years) in 24 centres in Australia, 
Belgium, Canada, Germany, the UK, Italy, the Netherlands, Poland, Russian Federation, and the USA were randomly 
assigned, with an interactive internet-response system, in a 2:1 ratio to oral everolimus 4·5 mg/m" per day (titrated to 
achieve blood trough concentrations of 5–15 ng/mL) or placebo. Eligible patients had a defi nite diagnosis of tuberous 
sclerosis complex and at least one lesion with a diameter of 1 cm or greater, and either serial growth of a subependymal 
giant cell astrocytoma, a new lesion of 1 cm or greater, or new or worsening hydrocephalus. The primary endpoint 
was the proportion of patients with confi rmed response—ie, reduction in target volume of 50% or greater relative to 
baseline in subependymal giant cell astrocytomas. Analysis was by intention to treat. This study is registered with 
ClinicalTrials.gov, number NCT00789828.

Findings 117 patients were randomly assigned to everolimus (n=78) or placebo (n=39). 27 (35%) patients in the 
everolimus group had at least 50% reduction in the volume of subependymal giant cell astrocytomas versus none in 
the placebo group (di# erence 35%, 95% CI 15–52; one-sided exact Cochran-Mantel-Haenszel test, p<0·0001). Adverse 
events were mostly grade 1 or 2; no patients discontinued treatment because of adverse events. The most common 
adverse events were mouth ulceration (25 [32%] in the everolimus group vs two [5%] in the placebo group), stomatitis 
(24 [31%] vs eight [21%]), convulsion (18 [23%] vs ten [26%]), and pyrexia (17 [22%] vs six [15%]).

Interpretation These results support the use of everolimus for subependymal giant cell astrocytomas associated with 
tuberous sclerosis. Additionally, everolimus might represent a disease-modifying treatment for other aspects of 
tuberous sclerosis.

Funding Novartis Pharmaceuticals.

Introduction
Tuberous sclerosis complex is estimated to a! ect more 
than 1 million people worldwide.1 It is an autosomal 
dominant genetic disorder characterised by benign 
tumours (hamartomas) that arise in many organs, 
including the brain, kidneys, skin, eyes, lungs, heart, and 
liver.2 The most common manifestations of tuberous 
sclerosis are neurological (eg, epilepsy, intellectual dis-
ability, and neurobehavioural and psychiatric problems, 
including autism spectrum disorder) followed by renal 
and pulmonary symptoms.1,3 Subependymal giant cell 
astrocytomas are slow-growing tumours, usually located 
near the foramen of Monro,1 that develop in up to 20% of 
individuals with tuberous sclerosis.4–6 They are typically 

asymptomatic until they reach a size su"  cient to cause 
ventricular obstruction and hydrocephalus. Postoperative 
morbidity is sub stantial, although reports vary—about 
20% of patients7 and up to 50%.6,8 Incomplete resection 
of subependymal giant cell astrocytomas leads to 
recurrence;1,9 in a retrospective analysis, recurrence or 
contralateral occurrence was reported in 34% of patients, 
with 13% requiring repeat operations.8

The tuberous sclerosis genes TSC1 (hamartin) and TSC2 
(tuberin) encode proteins that form the hamartin-tuberin 
tumour suppressor complex, which restricts the activation 
of the mammalian target of rapamycin complex 1 
(mTORC1), a protein kinase that regulates protein syn-
thesis, and cell growth and proliferation, through Rheb 
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Summary
Background Tuberous sclerosis complex is a genetic disorder leading to constitutive activation of mammalian target 
of rapamycin (mTOR) and growth of benign tumours in several organs. In the brain, growth of subependymal giant 
cell astrocytomas can cause life-threatening symptoms—eg, hydrocephalus, requiring surgery. In an open-label, 
phase 1/2 study, the mTOR inhibitor everolimus substantially and signifi cantly reduced the volume of subependymal 
giant cell astrocytomas. We assessed the e!  cacy and safety of everolimus in patients with subependymal giant cell 
astrocytomas associated with tuberous sclerosis complex.

Methods In this double-blind, placebo-controlled, phase 3 trial, patients (aged 0–65 years) in 24 centres in Australia, 
Belgium, Canada, Germany, the UK, Italy, the Netherlands, Poland, Russian Federation, and the USA were randomly 
assigned, with an interactive internet-response system, in a 2:1 ratio to oral everolimus 4·5 mg/m" per day (titrated to 
achieve blood trough concentrations of 5–15 ng/mL) or placebo. Eligible patients had a defi nite diagnosis of tuberous 
sclerosis complex and at least one lesion with a diameter of 1 cm or greater, and either serial growth of a subependymal 
giant cell astrocytoma, a new lesion of 1 cm or greater, or new or worsening hydrocephalus. The primary endpoint 
was the proportion of patients with confi rmed response—ie, reduction in target volume of 50% or greater relative to 
baseline in subependymal giant cell astrocytomas. Analysis was by intention to treat. This study is registered with 
ClinicalTrials.gov, number NCT00789828.

Findings 117 patients were randomly assigned to everolimus (n=78) or placebo (n=39). 27 (35%) patients in the 
everolimus group had at least 50% reduction in the volume of subependymal giant cell astrocytomas versus none in 
the placebo group (di# erence 35%, 95% CI 15–52; one-sided exact Cochran-Mantel-Haenszel test, p<0·0001). Adverse 
events were mostly grade 1 or 2; no patients discontinued treatment because of adverse events. The most common 
adverse events were mouth ulceration (25 [32%] in the everolimus group vs two [5%] in the placebo group), stomatitis 
(24 [31%] vs eight [21%]), convulsion (18 [23%] vs ten [26%]), and pyrexia (17 [22%] vs six [15%]).

Interpretation These results support the use of everolimus for subependymal giant cell astrocytomas associated with 
tuberous sclerosis. Additionally, everolimus might represent a disease-modifying treatment for other aspects of 
tuberous sclerosis.
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Introduction
Tuberous sclerosis complex is estimated to a! ect more 
than 1 million people worldwide.1 It is an autosomal 
dominant genetic disorder characterised by benign 
tumours (hamartomas) that arise in many organs, 
including the brain, kidneys, skin, eyes, lungs, heart, and 
liver.2 The most common manifestations of tuberous 
sclerosis are neurological (eg, epilepsy, intellectual dis-
ability, and neurobehavioural and psychiatric problems, 
including autism spectrum disorder) followed by renal 
and pulmonary symptoms.1,3 Subependymal giant cell 
astrocytomas are slow-growing tumours, usually located 
near the foramen of Monro,1 that develop in up to 20% of 
individuals with tuberous sclerosis.4–6 They are typically 

asymptomatic until they reach a size su"  cient to cause 
ventricular obstruction and hydrocephalus. Postoperative 
morbidity is sub stantial, although reports vary—about 
20% of patients7 and up to 50%.6,8 Incomplete resection 
of subependymal giant cell astrocytomas leads to 
recurrence;1,9 in a retrospective analysis, recurrence or 
contralateral occurrence was reported in 34% of patients, 
with 13% requiring repeat operations.8

The tuberous sclerosis genes TSC1 (hamartin) and TSC2 
(tuberin) encode proteins that form the hamartin-tuberin 
tumour suppressor complex, which restricts the activation 
of the mammalian target of rapamycin complex 1 
(mTORC1), a protein kinase that regulates protein syn-
thesis, and cell growth and proliferation, through Rheb 
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AML trial – EXIST-2 Trial

• Why – to reduce AML volume
• What - everolimus
• For Whom – TSC and AML
• Findings – Safe and efficacious 

for shrinking AML
• Status – FDA approved 2012
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Everolimus for angiomyolipoma associated with tuberous 
sclerosis complex or sporadic lymphangioleiomyomatosis 
(EXIST-2): a multicentre, randomised, double-blind, 
placebo-controlled trial
John J Bissler, J Christopher Kingswood, El!bieta Radzikowska, Bernard A Zonnenberg, Michael Frost, Elena Belousova, Matthias Sauter, 
Norio Nonomura, Susanne Brakemeier, Petrus J de Vries, Vicky H Whittemore, David Chen, Tarek Sahmoud, Gaurav Shah, Jeremie Lincy, 
David Lebwohl, Klemens Budde

Summary
Background Angiomyolipomas are slow-growing tumours associated with constitutive activation of mammalian 
target of rapamycin (mTOR), and are common in patients with tuberous sclerosis complex and sporadic 
lymphangioleiomyomatosis. The insidious growth of these tumours predisposes patients to serious complications 
including retroperitoneal haemorrhage and impaired renal function. Everolimus, a rapamycin derivative, inhibits the 
mTOR pathway by acting on the mTOR complex 1. We compared the angiomyolipoma response rate on everolimus 
with placebo in patients with tuberous sclerosis or sporadic lymphanioleiomyomatosis-associated angiomyolipomata.

Methods In this double-blind, placebo-controlled, phase 3 trial, patients aged 18 years or older with at least one 
angiomyolipoma 3 cm or larger in its longest diameter (defi ned by radiological assessment) and a defi nite diagnosis 
of tuberous sclerosis or sporadic lymphangioleiomyomatosis were randomly assigned, in a 2:1 fashion with the use of 
an interactive web response system, to receive oral everolimus 10 mg per day or placebo. The primary e!  cacy 
endpoint was the proportion of patients with confi rmed angiomyolipoma response of at least a 50% reduction in 
total volume of target angiomyolipomas relative to baseline. This study is registered with ClinicalTrials.gov 
number NCT00790400.

Results 118 patients (median age 31·0 years; IQR 18·0–61·0) from 24 centres in 11 countries were randomly assigned 
to receive everolimus (n=79) or placebo (n=39). At the data cuto" , double-blind treatment was ongoing for 98 patients; 
two main reasons for discontination were disease progression (nine placebo patients) followed by adverse events (two 
everolimus patients; four placebo patients). The angiomyolipoma response rate was 42% (33 of 79 [95% CI 31–53%]) 
for everolimus and 0% (0 of 39 [0–9%]) for placebo (response rate di" erence 42% [24–58%]; one-sided Cochran-
Mantel-Haenszel test p<0·0001). The most common adverse events in the everolimus and placebo groups were 
stomatitis (48% [38 of 79], 8% [3 of 39], respectively), nasopharyngitis (24% [19 of 79] and 31% [12 of 39]), and acne-like 
skin lesions (22% [17 of 79] and 5% [2 of 39]).

Interpretation Everolimus reduced angiomyolipoma volume with an acceptable safety profi le, suggesting it could be 
a potential treatment for angiomyolipomas associated with tuberous sclerosis.

Funding Novartis Pharmaceuticals.

Introduction
Tuberous sclerosis complex is caused by decreased or 
absent expression of the genes TSC1 (hamartin) or TSC2 
(tuberin), and is characterised by the growth of 
hamartomas in the kidney, brain, heart, liver, and skin.1–3 
These hamartomas predispose patients to organ system 
dysfunction, including autism spectrum disorder, 
intellectual disability, and epilepsy.1–3 Angio myolipomas 
are associated with loss of heterozygosity at the TSC1 or 
TSC2 gene locus, occur in roughly 80% of patients with 
tuberous sclerosis, and cause the largest proportion of 
adult deaths from the disease.3–5 As angiomyolipomas 
enlarge, aneurysm and haemorrhage risk increases.6 
Enlarging renal angiomyolipomas can cause chronic 
kidney dis ease needing dialysis or eventual renal 

transplantation.7 Patients with angiomyolipomas often 
develop new lesions and recurrence of treated lesions.8 
Lymphangio leiomyomatosis occurs in around 30% of 
women with tuberous sclerosis, and also rarely occurs in 
patients without tuberous sclerosis complex (sporadic 
lymphangioleiomyomatosis).3,8–11

Hamartin and tuberin form a complex with Tre2-Bub2-
Cdc16 (TBC) 1 domain family, member 7 (TBC1D7), 
which is required for the proper regulation of Rheb and 
mammalian target of rapamycin complex 1 (mTORC1) 
by cellular growth conditions.12 The hamartin-tuberin 
complex inhibits mTORC1, and loss of the complex 
leads to constitutive mTORC1 activation, aberrant sig nal-
ling, and tumour growth.13 The ability of sirolimus, 
an mTOR inhibitor, to improve manifestations of 
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Introduction
Tuberous sclerosis complex is caused by decreased or 
absent expression of the genes TSC1 (hamartin) or TSC2 
(tuberin), and is characterised by the growth of 
hamartomas in the kidney, brain, heart, liver, and skin.1–3 
These hamartomas predispose patients to organ system 
dysfunction, including autism spectrum disorder, 
intellectual disability, and epilepsy.1–3 Angio myolipomas 
are associated with loss of heterozygosity at the TSC1 or 
TSC2 gene locus, occur in roughly 80% of patients with 
tuberous sclerosis, and cause the largest proportion of 
adult deaths from the disease.3–5 As angiomyolipomas 
enlarge, aneurysm and haemorrhage risk increases.6 
Enlarging renal angiomyolipomas can cause chronic 
kidney dis ease needing dialysis or eventual renal 

transplantation.7 Patients with angiomyolipomas often 
develop new lesions and recurrence of treated lesions.8 
Lymphangio leiomyomatosis occurs in around 30% of 
women with tuberous sclerosis, and also rarely occurs in 
patients without tuberous sclerosis complex (sporadic 
lymphangioleiomyomatosis).3,8–11

Hamartin and tuberin form a complex with Tre2-Bub2-
Cdc16 (TBC) 1 domain family, member 7 (TBC1D7), 
which is required for the proper regulation of Rheb and 
mammalian target of rapamycin complex 1 (mTORC1) 
by cellular growth conditions.12 The hamartin-tuberin 
complex inhibits mTORC1, and loss of the complex 
leads to constitutive mTORC1 activation, aberrant sig nal-
ling, and tumour growth.13 The ability of sirolimus, 
an mTOR inhibitor, to improve manifestations of 
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LAM trial

• Why – to improve LAM
• What - sirolimus
• For Whom – TSC and LAM
• Findings – Safe and efficacious 

for improving LAM
• Status – FDA approved 2012

Mar 2013



Epilepsy Trial – EXIST-3 Trial

• Why – to improve seizure
• What - everolimus
• For Whom – TSC and epilepsy
• Findings – Safe and 

efficacious for seizure 
reduction

• Status – FDA approved 2018

Lancet 2016 
• Afinitor 1st adjunctive therapy in a randomized Phase III study to achieve clinically 

significant seizure control in TSC patients

• Low exposure (3-7 ng/mL; n=117), or high exposure (9-15 ng/mL; n =130), or 
placebo (n=119)

• Seizure response rate (>=50% reduction) significantly greater with low (28.2%, 
P=0.008; CI=95%) and high exposure (40.0%, P<0.001; CI=95%) vs placebo (15.1%; 
CI=95%).

• Seizure-free: 5 pts in high dose arm, 6 in low dose, 1 in placebo

• Safety profile similar to EXIST-1 and EXIST-2



Topical Rapamycin 
Trial

• Why – to improve facial 
angiofibroma

• What – topical rapamycin
• For Whom – TSC and facial 

angiofibroma
• Findings – safe and 

efficacious for improving 
angiofibroma 

• Status – FDA submission

May 2018

• multicenter, randomized, double-blind, vehicle-controlled, 
2-dose trial

• 179 pt (59 in 1% rapamycin arm, 63 in 0.1% arm, 57 in 
vehicle-only arm)

• improvement for 81.8% of pt in 1% group, for 65.5% in 
0.1% group, for 25.5% in vehicle-only group (p < .001, all 3 
pairwise comparisons) 

• well-tolerated, with no measurable systemic absorption
• drug-related adverse effects limited to <10% of application 

site discomfort and/or pain, pruritus, erythema, irritation
• nearly all adverse events were mild, with no drug-related 

moderate, severe, or serious events



Neurocognition Trial

• Why – to improve cognition
• What - everolimus
• For Whom – TSC and 

intellectual disability
• Findings – not efficacious
• Status –

• double-blind, randomized, placebo-controlled, phase 
II trial

• 52 children age 6-21, randomized 2:1, with TSC and 
ID

• 74% also had epilepsy; 34% also had autism
• minimum IQ of 60 at enrollment
• NO significant improvement between everolimus

(n=32) and placebo groups (n=15)



GW TSC trial

• Why – to improve seizures
• What - cannabidiol
• For Whom – TSC and 

epilepsy
• Findings – safe and 

efficacious in sz reduction
• Status – FDA submission

• double-blind, randomized, placebo-controlled, two-dose, 
phase III trial

• 224 patients, 1-65 years of age, 25 mg/kg/day (n=75), 50 
mg/kg/day (n=73), placebo (n=76)

• seizure reductions in the 25 and 50 mg/kg/day groups of 
48.6% and 47.5% from baseline respectively, vs 26.5% 
for placebo

• No new safety concerns from prior studies with Dravet or 
LGS 



• TSC infants 
• < 4 months of age, before epilepsy onset
• Blinded, randomized to standard treatment vs 

pre-sz treatment with vigabatrin if EEG 
epileptiform discharges

• Separate control group
• Developmental testing
• Blood biomarkers

• Why – to prevent or delay 
sz onset

• What - vigabatrin
• For Whom – TSC, before 

sz onset, in EU
• Findings -
• Status – recruitment 

completed



PREVeNT (Preventing Epilepsy with Vigabatrin in 
Infants with Tuberous Sclerosis Complex) Trial

• Why – to prevent, delay, 
ameliorate sz course

• What - vigabatrin
• For Whom – TSC, before 

sz onset, in the US
• Findings -
• Status – Recruitment 

near completion • TSC infants
• < 6 months
• Never had sz, anti-seizure drugs, or mTOR inhibitors
• Developmental testing
• Blood biomarkers



Behavioral therapy trial



High Frequency Oscillation Surgical Trial
• Why – for best post-surgical 

seizure freedom
• What – Phase 3 tailored 

surgical resection trial
• For Whom – medically 

refractory epilepsy, including 
TSC

• Findings -
• Status – actively recruiting



Pediatric Responsive Neurostimulation Trial

• Why – to reduce seizures in 
children (FDA approved for > 18 
years of age)

• What – Phase 3 neurostimulation 
device trial

• For Whom – medically refractory 
epilepsy, including TSC, 12-17 
years of age

• Findings -
• Status – start date of ~ 2nd quarter, 

2020



RaSuRE (Rapamycin for Surgically Refractory Epilepsy) Trial

• Why – to reduce seizures in children who have medically and surgically 
intractable epilepsy

• What – Phase 2 efficacy trial with ABI-009 (sirolimus albumin-bound 
nanoparticles for injectable suspension)

• For Whom – medically refractory epilepsy, after surgical failure, 
including TSC

• Findings -
• Status – start date of ~ 2nd half, 2020



STOP (Stopping TSC Onset and Progression) 2 Trial

• Why – epilepsy prevention
• What – Phase I/II sirolimus trial for safety and efficacy
• For Whom – TSC, < 6 months, no prior sz, anti-seizure medications, 

ketogenic diet, surgery, or procedure 
• Findings -
• Status – start ~ 2nd half, 2020



Trial Name Indication Status FDA Approval

EXIST-1 Brain Subependymal 
Giant-cell Astrocytoma Completed Approved

EXIST-2 Renal Angiomyolipoma Completed Approved

LAM Trial LAM Completed Approved

EXIST-3 Focal Epilepsy with TSC Completed Approved

Topical Rapamycin Trial Facial Angiofibroma Completed Pending

TSC Epidiolex Trial Focal Epilepsy with TSC Active; not 
recruiting Pending

EpiSTOP Trial Epilepsy Prevention in 
TSC

Active; not 
recruiting

PREVeNT Trial Epilepsy Prevention in 
TSC

Active; 
recruiting

Behavioral Therapy Trial Behavioral Trial in TSC Active; 
recruiting

HFO Trial Pediatric Epilepsy 
Surgery Trial

Active; 
recruiting

Pediatric RNS Trial
Pediatric 
Neurostimulation 
Device Trial

Planning 
stages

RaSuRE Trial Focal Epilepsy after 
Surgical Failure

Planning 
stages

STOP-2 Trial Epilepsy Prevention in 
TSC

Planning 
stages

clinicaltrials.gov

uclatsc@mednet.
ucla.edu

Summary of 
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