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[bookmark: _Toc499716494]List of common abbreviations
	Abbreviation
	Meaning

	AE
	Adverse Event

	ALKP
	Alkaline Phosphatase

	ALT
	Alanine Transaminase

	aPTT
	activated partial thromboplastin time

	ARTG
	Australian Register of Therapeutic Goods

	AST
	Aspartate Transaminase

	AUC
	Area under the curve

	BIL
	Bilirubin

	CgA
	Chromogranin A

	CI
	Confidence interval

	Cmax
	Maximum concentration

	Cmin
	Minimum concentration

	CMI
	Consumer Medicines Information

	CL
	Clearance

	CR
	Complete Response

	CrCl
	Creatinine clearance

	CT
	X-Ray Computed Tomography

	CTCAE
	Common terminology criteria for adverse events

	CUP
	Carcinoma of unknown primary origin

	CV
	Coefficient of variation

	DCR
	Disease Control Rate

	DoR
	Duration of Response

	ECG
	Electrocardiograph

	EMA
	European Medicines Agency

	FACT-G
	Functional Assessment of Cancer Therapy-General

	FDA
	Food and Drug Administration

	GCP
	Good Clinical Practice

	GIT
	Gastrointestinal tract

	ICH
	International Conference on Harmonisation

	INR
	International normalised ratio

	L
	Litre(s)

	LDH
	Lactate Dehydrogenase

	LFTs
	Liver function tests

	MEDRA
	Medical dictionary for regulatory activities

	MRI
	Magnetic Resonance Imaging

	mTOR
	Mammalian target of rapamycin

	NET
	Neuroendocrine tumour

	NSE
	Neuron-specific enolase

	OD
	Once daily

	ORR
	Overall response rate

	OS
	Overall Survival

	PD 
	Pharmacodynamics

	PFS
	Progression free survival

	PI
	Product Information

	PK
	Pharmacokinetics

	PR
	Partial Response

	PRO
	Patient reported outcomes

	PS
	Performance status

	QoL
	Quality of Life

	RECIST
	Response evaluation criteria in solid tumours

	SAE
	Serious Adverse Event

	SD
	Stable Disease

	SEGA
	Subependymal giant cell astrocytoma

	SSA
	Somatostatin analogue

	TGA
	Therapeutic Goods Administration

	Tmax
	Time of maximum concentration

	TSC
	Tuberous sclerosis complex

	TTP
	Time to Progression


[bookmark: _Toc351718900][bookmark: _Toc355338635][bookmark: _Toc499716495]Introduction
This is an abridged application seeking registration of an additional indication for the product.
The application also seeks to update the product information (PI) with the final results of three previously evaluated studies relating to the tuberous sclerosis complex (TSC) indications.
[bookmark: _Toc272414596][bookmark: _Toc290846218][bookmark: _Toc457473392][bookmark: _Toc499716496]Drug class and therapeutic indication
Everolimus is an inhibitor of mTOR (mammalian target of rapamycin). mTOR is an intracellular serine/threonine protein kinase which is a central controller of multiple signalling pathways involved in regulating cell growth, proliferation and apoptosis.
The currently approved indications for Afinitor are:
For the treatment of:
‘Postmenopausal women with hormone receptor-positive, HER2 negative advanced breast cancer in combination with exemestane after failure of treatment with letrozole or anastrozole;
Advanced renal cell carcinoma after failure of treatment with sorafenib or sunitinib.
Subependymal giant cell astrocytoma (SEGA) associated with tuberous sclerosis complex (TSC) who require therapeutic intervention but are not candidates for curative surgical resection.
Patients with tuberous sclerosis complex (TSC) who have renal angiomyolipoma not requiring immediate surgery.
Progressive, unresectable or metastatic, well or moderately differentiated neuroendocrine tumours (NETs) of pancreatic origin’.
The proposed additional indication is for the treatment of:
‘Progressive, unresectable or metastatic, well-differentiated, non-functional neuroendocrine tumours (NET) of gastrointestinal or lung origin’.
As shown, the current indications include the treatment of pancreatic NETs. The present application seeks approval for the drug in patients with gastrointestinal or lung NETs.
Everolimus is marketed by the same sponsor under a different trade name (as Certican) for the prophylaxis of rejection in organ transplant recipients. Other mTOR inhibitors registered in Australia are sirolimus and temsirolimus. These agents are not approved for the treatment of NETs.
[bookmark: _Toc272414597][bookmark: _Toc290846219][bookmark: _Toc457473393][bookmark: _Toc499716497]Dosage forms and strengths
The following dosage forms and strengths are currently registered: 
2.5, 5.0 and 10.0 mg tablets;
2.0, 3.0 and 5.0 mg dispersible tablets.
No new dosage forms or strengths are proposed.
[bookmark: _Toc499716498]Clinical rationale
[bookmark: _Ref491260771][bookmark: _Ref491260701][bookmark: _Ref491260669]A neuroendocrine tumour (NET) can be defined as a tumour that forms from cells that release hormones into the blood in response to a signal from the nervous system.[footnoteRef:1] NETs are a diverse collection of tumours that demonstrate varied clinical behaviour.[footnoteRef:2] They can arise in most organs of the body.[footnoteRef:3] Common sites include the, gastrointestinal tract, lungs, pancreas and thymus. Other less common sites include the parathyroid, thyroid, adrenal and pituitary glands.[footnoteRef:4] [1:  National Cancer Institute (NCI), NCI Dictionary of Cancer Terms]  [2:  Bergsland E. The evolving landscape of neuroendocrine tumors. Semin Oncol. 2013; 40 (1): 4-22.]  [3:  Klimstra D et al. The pathologic classification of neuroendocrine tumors: a review of nomenclature, grading, and staging systems. Pancreas. 2010; 39 (6): 707-12.]  [4:  National Comprehensive Cancer Network (NCCN). NCCN Clinical Practice Guidelines in Oncology. Neuroendocrine Tumours. Version 1.2015 (2014).] 

NETs are rare malignancies with an estimated annual incidence of approximately 5 cases per 100,000 of population.[footnoteRef:5] [5:  Yao J et al. One hundred years after ‘carcinoid’: epidemiology of and prognostic factors for neuroendocrine tumors in 35,825 cases in the United States. J Clin Oncol. 2008; 26:3063-72.] 

There are currently a number of systems used to classify, grade and stage NETs. Relevant documents include guidelines produced by the World Health Organisation (WHO);[footnoteRef:6] the European Neuroendocrine Tumor Society (ENETS);[footnoteRef:7] the North American Neuroendocrine Tumor Society (NANETS);[footnoteRef:8] and guidelines produced by the National Comprehensive Cancer Network (NCCN) in the United States.4 Guidelines generally classify NETs as either well differentiated or poorly differentiated. They are also graded as low grade (Grade 1), intermediate grade (Grade 2) or high grade (Grade 3) tumours on the basis of the rate of proliferation of cells in the tumour. Rate of proliferation is determined using the number of mitoses per 10 high-power microscopic fields (HPF) or the percentage of cells expressing Ki-67, a nuclear protein that is a general marker of tumour proliferation.3 [6:  Rindi G et al (2010) Nomenclature and classification of neuroendocrine neoplasms of the digestive system. In: Bosman FT, Carneiro F, Hruban RH et al (eds.) WHO classification of Tumours of the Digestive System. 4th rev. ed; Lyon: IARC Press.]  [7:  European Neuroendocrine Tumour Society (ENETS). Current Guidelines. (2016).]  [8:  North American Neuroendocrine Tumor Society (NANETS). NANETS 2010 Guidelines (2010).] 

A proportion of NETs express excessive amounts of hormones, resulting in distinct clinical syndromes. Examples include Zollinger-Ellinson syndrome associated with excess production of gastrin (gastrinoma) and hypoglycaemia with excess insulin (insulinoma). Tumours that secrete excess amounts of vasoactive peptides such as serotonin can be associated with a distinct clinical syndrome known as ‘carcinoid syndrome’ which is characterised by flushing, diarrhoea and abdominal pain. Tumours producing excessive amounts of hormones are referred to as ‘functioning’ NETs whereas those not producing excessive hormones are referred to as ‘non-functioning’ NETs. Functioning NETs may produce more than one hormone.2
[bookmark: _Ref491261138]Chromogranin A (CgA) is a protein contained in the secretory granules of neuroendocrine cells. Serum CgA levels can be used to monitor disease burden for both functioning and non-functioning NETs.[footnoteRef:9] Another biomarker often overexpressed by NETs is neuron-specific enolase (NSE), a glycolytic enzyme found in neuronal and neuroendocrine tissues.[footnoteRef:10] Other biomarkers include 5-hydroxyindole acetic acid (5-HIAA), the urinary breakdown product of serotonin, and specific hormones associated with functioning tumours (for example, gastrin, insulin). [9:  Oberg K. The Management of Neuroendocrine Tumours: Current and Future Medical Therapy Options. Clin Oncol. 2012; 24: 282-293.]  [10:  Oberg K et al. Neuroendocrine gastro-entero-pancreatic tumors: ESMO Clinical Practice Guidelines for diagnosis, treatment and follow-up. Ann Oncol. 2012;23 Suppl 7: vii 124-30.] 

Extent of disease is usually described using a tumour, nodes and metastasis (TNM) staging systems such as those produced by the American Joint Committee on Cancer (AJCC).[footnoteRef:11] Separate staging systems are used for the various anatomical sites of primary tumour. The most common sites for metastases are regional liver nodes, the liver and bone.4 Approximately 50% of subjects have metastatic disease at the time of initial diagnosis.9 [11:  Edge S et al. AJCC Cancer Staging Handbook. 7th edition (2010). New York. Springer.] 

NETs typically express receptors for somatostatin, an endogenous hormone that has inhibitory effects on a number of cellular functions. These receptors provide a target for imaging of the disease through the use of radiolabelled somatostatin analogues (use of Octreoscan, for example). Somatostatin analogues are also used in the treatment of these tumours.
NETs usually occur sporadically but may be a feature of various inherited genetic syndromes such as multiple endocrine neoplasia types 1 and 2 (MEN1 and MEN2), von Hippel-Lindau disease, tuberous sclerosis complex and neurofibromatosis.4
[bookmark: _Toc499716499]Treatment
Surgery is the treatment of choice for patients with resectable disease. For patients with poorly differentiated unresectable or metastatic disease, cytotoxic chemotherapy is used (used of platinum-based regimens, for example).
For subjects with unresectable or metastatic well-differentiated disease, established treatments include the following:
Somatostatin analogues (SSAs): octreotide (Sandostatin) and lanreotide (Somatuline);
sunitinib;
everolimus.
The approved indications for these products in Australia are summarised below in Table 1. The indications for the various products are limited to NETs arising in certain anatomical locations. In particular sunitinib and everolimus are currently restricted for use in subjects with pancreatic NETs. The rationale for this submission was that there are limited treatment options available for subjects with advanced NETs arising from sites other than the pancreas.
Table 1. Drugs registered in Australia for the treatment of NETs
	Generic
	Tradename
	Approved indication

	Octreotide
	Sandostatin
	For the relief of symptoms associated with the following functional tumours of the gastro-entero-pancreatic endocrine system:
Carcinoid tumours with features of the carcinoid syndrome;
Vasoactive intestinal peptide secreting tumours (VIPomas).
Sandostatin is not curative in these patients.

	
	Sandostatin LAR
	Treatment of patients with progression of well-differentiated, advanced neuroendocrine tumours of the midgut or suspected midgut origin.
For the relief of symptoms associated with the following functional tumours of the gastro-entero-pancreatic endocrine system:
Carcinoid tumours with features of the carcinoid syndrome;
Vasoactive intestinal peptide secreting tumours (VIPomas) in patients who are adequately controlled on subcutaneous treatment with Sandostatin.
Sandostatin LAR is not curative in these patients.

	Lanreotide
	Somatuline Autogel
	For the treatment of gastroenteropancreatic neuroendocrine tumours (GEP-NETs) in adult patients with unresectable locally advanced or metastatic disease.
For the treatment of symptoms of carcinoid syndrome associated with carcinoid tumours.

	Sunitinib
	Sutent
	For the treatment of unresectable, well-differentiated pancreatic neuroendocrine tumours (pancreatic NET).

	Everolimus
	Afinitor
	Progressive, unresectable or metastatic, well or moderately differentiated neuroendocrine tumours (NETs) of pancreatic origin.


Other registered agents that are used for well-differentiated NETs, but do not have regulatory approval in Australia include interferon alpha 2b and various cytotoxic agents (examples include temozolomide, 5-fluorouracil, capecitabine, and dacarbazine). Radionuclide therapy with radiolabelled somatostatin analogues (LuTate for example) is an experimental therapy that has shown promising results in these patients.4
[bookmark: _Toc499716500]Formulation development
The pivotal study in this submission was conducted with a 5 mg tablet formulation. The sponsor should be asked to provide an assurance that this formulation was identical to that registered in Australia.
[bookmark: _Toc499716501]Guidance
The following EMA guidelines, which have been adopted by the TGA, are considered relevant to the current submission:
[bookmark: _Ref491268716]Guideline on the evaluation of anticancer medicinal products;[footnoteRef:12] [12:  EMA/CHMP/205/95/Rev.4; (2012): Guideline on the evaluation of anticancer medicinal products in man; European Medicines Agency.] 

[bookmark: _Ref491268694]Appendix 1 to the guideline on the evaluation of anticancer medicinal products in man. (Methodological consideration for using progression-free survival or disease-free survival in confirmatory trials);[footnoteRef:13] [13:  EMA/CHMP/27994/2008/Rev.1; (2012): Appendix 1 to the guideline on the evaluation of anticancer medicinal products in man. Methodological consideration for using progression-free survival (PFS) or disease-free survival (DFS) in confirmatory trials; European Medicines Agency.] 

[bookmark: _Ref491348688]Points to consider on application with 1. Meta-analyses; 2. One pivotal study.[footnoteRef:14] [14:  CPMP/EWP/2330/99 (2001): Points to consider on application with 1. Meta-analyses; 2. One pivotal study; European Medicines Agency.] 

Compliance with these guidelines will be considered in the relevant sections of this report.
[bookmark: _Toc499716502]Contents of the clinical dossier
[bookmark: _Toc499716503]Scope of the clinical dossier
The submission contained the following clinical information relevant to the proposed new indication:
A single pivotal efficacy/safety study (Study CRAD001T2302 (RADIANT-4), otherwise referred to as the RADIANT-4 study), and
additional tables and figures relating to efficacy and safety in support of the clinical summaries. These were referred to as appendices.
A Clinical Overview, Summary of Clinical Pharmacology, Summary of Clinical Efficacy, and a Summary of Clinical Safety.
Literature references
In support of the updates to the PI concerning TSC studies, the submission included final study reports for 3 trials: M2301, M2302, and C2485. The submission also included summaries of efficacy and safety for these studies.
[bookmark: _Toc499716504]Paediatric data
The submission did not include paediatric data. The sponsor has obtained waivers for paediatric data from both the FDA in the USA and the EMA in Europe. In the USA the waiver appears to have been based on the fact that the drug had received orphan designation. In Europe it appears that the waiver was granted on the grounds that gastro-entero-pancreatic NETs do not normally occur in children.
[bookmark: _Toc499716505]Good clinical practice
[bookmark: _Toc241374282]The submission included one new trial to support the proposed new indication. The study report included an assurance that the trial was conducted in accordance with the ICH Harmonised Guidelines for Good Clinical Practice and with the ethical principles laid down by the Declaration of Helsinki.
[bookmark: _Toc355338639][bookmark: _Toc499716506]Pharmacokinetics
The pivotal study in GIT/lung NETs collected a very limited amount of PK data. These data are summarised below in Table 2. No significant new information was generated regarding the PK of everolimus.
Table 2. Summary of the PK data from the RADIANT-4 study
	Summary of PK data

	Objectives
	This was the pivotal efficacy study supporting the proposed new indication. One of the secondary objectives of the study was to determine the exposure of everolimus at the steady state pre-dose concentration (Cmin) at Cycle 2 (Day 29). Two of the exploratory objectives were to explore the relationship between Cmin and progression-free survival and PFS, and to explore the relationship between Cmin and safety endpoints.

	Methodology
	Design: Details of the study design, treatments and so on are given in Section 7: Clinical Efficacy of this report.
PK sampling and analysis: A single blood sample for PK analysis was collected on pre-dose on day 29 of the study (that is, Day 1 of Cycle 2). Whole blood everolimus concentrations were determined by a liquid chromatography mass spectrometry method. The lower limit of quantitation (LLOQ) was 0.3 ng/mL.

	Study participants
	Enrolled: Full details of study participants are summarised under Section 7: Clinical efficacy of this report.
Analysed: Only 51 subjects in the everolimus arm provided suitable samples that were analysed. 48 subjects were receiving 10 mg per day and 3 subjects were receiving 5 mg/day.

	PK results
	[image: ]
According to the sponsor, these data were consistent with values observed in previous studies for the everolimus 5 mg and 10 mg daily doses.

	PK efficacy analyses
	The relationship between PFS and Cmin was analysed using a Cox regression analysis. For a two-fold increase in Cmin there was a non-significant trend towards improved PFS (HR = 0.898; 95%CI: 0.586, 1.374). Another analysis indicated that a two-fold increase in Cmin was associated with an increased probability of a reduction in tumour size (Odds ratio = 1.58; 95% CI: 1.23, 2.04). There was no relationship demonstrated between Cmin and the change from Baseline in tumour biomarkers.

	PK safety analyses
	The relationship between Cmin and time to first onset of three AEs (stomatitis, non-infectious pneumonitis and infections) were explored. No relationship was demonstrated.
[image: ]

	Evaluator’s comments
	The study design, conduct and analysis were satisfactory.


[bookmark: _Toc499716507]Pharmacodynamics
There were no new pharmacodynamic data in the submission.
[bookmark: _Toc499716508]Dosage selection for the pivotal studies
The dosage of everolimus used in the pivotal study was 10 mg once daily. This dose had been associated with evidence of efficacy in previous Phase II and Phase III studies conducted in patients with NETs (for example, in the RADIANT-2 and RADIANT-3 studies).
[bookmark: _Toc499716509]Clinical efficacy
[bookmark: _Ref271037274][bookmark: _Toc272414652][bookmark: _Toc290846274][bookmark: _Toc457131951][bookmark: _Toc499716510]Neuroendocrine tumours (GIT/Lung)
Pivotal efficacy study: Study CRAD001T2302 (RADIANT-4)
[bookmark: _Toc457131952]Study design, objectives, locations and dates
The RADIANT-4 study was a randomised, double blind, placebo controlled Phase III study with two parallel groups (everolimus plus best supportive care (BSC) versus placebo plus BSC). A study schema is shown below in Figure 1.
Figure 1. Study CRAD001T2302 (RADIANT-4) Schema
[image: ]
The study consisted of:
A screening period (lasting up to 28 days); 
A treatment period (including a randomisation visit, visits every 28 days during treatment and an end-of-treatment (EOT) visit); 
A follow-up period (including a follow-up safety visit at 30 days after EOT, and post-treatment evaluation visits every 8 or 12 weeks depending on each subject’s situation).
The primary objective of the study was to determine whether treatment with everolimus 10 mg daily plus best supportive care prolonged progression-free survival (PFS) compared with placebo plus best supportive care in patients with advanced NETs of GI or lung origin without a history of, or current symptoms of carcinoid syndrome.
The key secondary objective was to compare overall survival (OS) between study arms.
Other secondary objectives were to:
Determine the safety and tolerability of everolimus in this patient population.
Evaluate overall response rate (ORR) and disease control rate (DCR) in the two study arms.
Compare the Health-Related Quality of Life (HRQoL) based on the Functional Assessment of Cancer Therapy-General (FACT-G) total score between study arms.
Compare changes from Baseline in chromogranin A (CgA) and neuron-specific enolase (NSE) levels between study arms.
Compare time to deterioration for WHO performance status between study arms.
Another secondary objective was to determine the exposure of everolimus at the steady-state pre-dose concentration (Cmin) at Cycle 2 (Day 29). PK data from the study are summarised above in Section 4.
Subjects were enrolled in 97 centres in 25 countries; these were: Austria (2 centres), Belgium (4), Canada (7), China (5), Colombia (1), Czech Republic (3), Germany (7), Greece (1), Hungary (2), Italy (13), Japan (3), Lebanon (2), Netherlands (1), Poland (2), Republic of Korea (5), Russian Federation (1), Saudi Arabia (1), Slovakia (1), South Africa (1), Spain (3), Taiwan (5), Thailand (2), Turkey (2), UK (6), and USA (17).
The study commenced in April 2012 and the data cut-off date for inclusion in the study report was 28 November 2014. The study report itself was dated 1 July 2015. The study has been published.[footnoteRef:15] [15:  Yao J et al. Everolimus for the treatment of advanced, non-functional neuroendocrine tumours of the lung or gastrointestinal tract (RADIANT-4): a randomised, placebo-controlled, Phase III study. Lancet. 2016; 387: 968-977.] 

[bookmark: _Toc457131953]Inclusion and exclusion criteria
Inclusion criteria
Patients eligible for inclusion in this study had to meet all of the following criteria:
Pathologically confirmed, well-differentiated (G 1 or G2), advanced (unresectable or metastatic), neuroendocrine tumour of GI or lung origin
No history of and no active symptoms related to carcinoid syndrome
In addition to treatment-naïve patients, patients previously treated with SSA, interferon (IFN), up to one prior line of chemotherapy, and/or peptide radionuclide receptor therapy (PRRT) were allowed into the study. Pre-treated patients must have progressed on or after the last treatment
Patients had discontinued treatment prior to the day of randomisation as follows:
Prior SSA for at least 4 weeks
Prior IFN for at least 4 weeks
Prior chemotherapy for at least 4 weeks
Prior PRRT for at least 6 months
Radiological documentation of disease progression within 6 months prior to randomisation (that is, a maximum of 24 weeks from documentation of progression until randomisation)
Measurable disease according to RECIST 1.0 determined by multiphasic computed tomography (CT) or magnetic resonance imaging (MRI). Any lesions which have been subjected to percutaneous therapies, or radiotherapy should not be considered measurable, unless the lesion has clearly progressed since the procedure
WHO performance status < 1;
Adequate bone marrow function as shown by:
absolute neutrophil count (ANC) > 1.5 x 109/L
platelets > 100 x 109/L
haemoglobin (Hb) > 9 g/dL
Adequate liver function as shown by:
Total serum bilirubin < 2.0 mg/dL
ALT and AST < 2.5 x ULN 5 x ULN in patients with liver metastases)
INR < 2
Adequate renal function: serum creatinine < 1.5 x ULN
Fasting serum cholesterol < 300 mg/dL or < 7.75 mmol/L and fasting triglycerides < 2.5 x ULN. (Note: In case one or both of these thresholds are exceeded, the patient can only be included after initiation of appropriate lipid lowering medication).
Adult male or female patients > 18 years of age
Written informed consent obtained prior to any screening procedures.
Exclusion criteria
Patients eligible for this study were not to meet any of the following criteria:
1. Patients with poorly differentiated neuroendocrine carcinoma, high-grade neuroendocrine carcinoma, adenocarcinoid, pancreatic islet cell carcinoma, insulinoma, glucagonoma, gastrinoma, goblet cell carcinoid, large cell neuroendocrine carcinoma, and small cell carcinoma
2. Patients with pancreatic NET or NET of origins other than GI and lung
3. Patients with history of or active symptoms of carcinoid syndrome
4. More than one prior line of chemotherapy
5. Prior targeted therapy
6. Hepatic infra-arterial embolisation within the last 6 months. Cryoablation or radiofrequency ablation of hepatic metastases within 2 months of randomisation
7. Prior therapy with mTOR inhibitors (such as sirolimus, temsirolimus, deforolimus)
8. Known intolerance or hypersensitivity to everolimus or other rapamycin analogs (such as sirolimus, temsirolimus)
9. Known impairment of gastrointestinal function or gastrointestinal disease that may significantly alter the absorption of oral everolimus
10. Uncontrolled diabetes mellitus as defined by HbA1c > 8% despite adequate therapy. Patients with a known history of impaired fasting glucose or diabetes mellitus may be included, however blood glucose and anti-diabetic treatment must be monitored closely throughout the trial and adjusted as necessary
11. Patients who have any severe and/or uncontrolled medical conditions such as:
a. unstable angina pectoris, symptomatic congestive heart failure, myocardial infarction < 6 months prior to randomisation, serious uncontrolled cardiac arrhythmia
b. active or uncontrolled severe infection
c. liver disease such as cirrhosis, decompensated liver disease, and chronic hepatitis (that is quantifiable HBV DNA and/or positive HbsAg, quantifiable HCV RNA)
d. known severely impaired lung function (spirometry and DLCO 50% or less of normal and O2 saturation 88% or less at rest on room air)
e. active, bleeding diathesis
12. Chronic treatment with corticosteroids or other immunosuppressive agents
13. Known history of human immunodeficiency virus seropositivity
14. Patients who had received live attenuated vaccines within 1 week of start of study drug and during the study. Patients were also to avoid close contact with others who had received live attenuated vaccines. Examples of live attenuated vaccines include intranasal influenza, measles, mumps, rubella, oral polio, BCG, yellow fever, varicella and TY2 la typhoid vaccines
15. Patients who had a history of another primary malignancy, with the exceptions of:
a. non-melanoma skin cancer, and carcinoma in situ of the cervix, uterus, or breast from which the patient had been disease free for > 3 years
b. a primary malignancy which had been completely resected and in complete remission for > 5 years
16. Patients with a history of non-compliance to medical regimens or who were considered potentially unreliable or were not able to complete the entire study
17. Patients who were part of or had participated in any clinical investigation with an investigational drug within 1 month prior to dosing
18. Pregnant or nursing (lactating) women, where pregnancy was defined as the state of a female after conception and until the termination of gestation, confirmed by a positive hCG laboratory test
19. Women of child-bearing potential, defined as all women physiologically capable of becoming pregnant, unless they are using highly effective methods of contraception during dosing and for 8 weeks after stopping study treatment.
20. Sexually active males, unless they used a condom during intercourse while taking drug and for 8 weeks after stopping study medication. Males also were not to father a child in this period. A condom was required to be used also by vasectomized men in order to prevent delivery of the drug via seminal fluid.
Comment: Subjects with functioning tumours (that is, those with symptoms of carcinoid syndrome) were excluded, presumably on the grounds that standard treatment of these subjects would be with an SSA and therefore allocation to a placebo arm would be unethical. According to the study protocol, SSAs had not been approved worldwide for the treatment of non-functioning tumours and therefore SSA-naïve subjects could be enrolled.
The study only included subjects with good performance status (WHO PS 0 or 1).
[bookmark: _Toc457131954]Study treatments
Subjects were randomised (2:1) to one of the following treatment arms:
· Everolimus 10 mg once daily with best supportive care;
· Placebo once daily with best supportive care.
Everolimus was supplied as 5 mg tablets. Subjects were advised to take the study drug with a glass of water, once daily at the same time each day, either consistently with food or consistently without food. Treatment was to continue until disease progression, start of a new anticancer therapy, intolerable toxicity or withdrawal of consent. Although study drug was taken continuously, treatment was described as being administered in cycles, with each cycle lasting 28 days. Patients in the placebo arm were not permitted to crossover to everolimus following disease progression.
‘Best supportive care’ included all care deemed necessary by the treating physician, such as anti-diarrhoeal agents and analgesics. It excluded the use of anti-tumour therapies such as SSAs, interferon, tumour ablative procedures, radiation or chemotherapy. Palliative radiation or surgery was permitted. SSA therapy was permitted for a patient whose tumour became functional (prior to radiological progression) and whose symptoms could not be controlled with standard therapy (for example, with loperamide).
Dose delays and dose reductions were permitted in the event of toxicity. Two levels of reduced dose were permitted (to 5 mg OD and then to 5 mg every other day). If a subject required further dose reduction, discontinuation of the drug was required.
[bookmark: _Toc457131955]Efficacy variables and outcomes
The main efficacy variables were:
Survival;
Change in tumour size;
Change in tumour biomarkers;
Quality of life.
The primary efficacy endpoint was progression-free survival (PFS) defined as the time from the date of randomization to the date of first documented radiological progression or death due to any cause. Disease progression was defined according to a modified version of the Response Evaluation Criteria In Solid Tumours (RECIST) version 1.0.[footnoteRef:16] A central independent review panel of diagnostic radiologists decided whether progression had occurred. [16:  Therasse P et al. New guidelines to evaluate the response to treatment in solid tumors. European Organization for Research and Treatment of Cancer, National Cancer Institute of the United States, National Cancer Institute of Canada. J Natl Cancer Inst. 2000; 92 (3): 205-16.] 

Comment: The modifications made to the standard RECIST 1.0 criteria were minor and were mainly to ensure that any suspected new lesions or disease were unequivocally established prior to disease progression being declared.
The key secondary endpoint was overall survival (OS) defined as the time from the date of randomization to date of death due to any cause.
Other secondary endpoints included:
Overall response rate (ORR) defined according to the modified RECIST 1.0 criteria;
Disease control rate (DCR) defined according to the modified RECIST 1.0 criteria;
Quality of life, as assessed by the Functional Assessment of Cancer Therapy (General) (FACT-G) instrument.
Comment: The FACT-G questionnaire is a validated general quality of life instrument consisting of 27 items in four domains: Physical Well-Being (PWB; 7 items), Social/Family Well-Being (SWB; 7 items), Emotional Well-Being (EWB; 6 items) and Functional Well-Being (FWB; 7 items). Patients respond to questions based on their health state in the past seven days on a five-point (0 to 4) response scale (not at all, a little bit, somewhat, quite a bit, very much). Scores are summed and not transformed. The possible range for the total score is 0 to 108. Higher scores indicate better quality of life. For this study, the specified endpoint of interest was time to definitive deterioration in FACT-G total score, where deterioration was defined as a decrease by at least 7 points compared to Baseline.
Changes from Baseline in the levels of biomarkers (CgA and NSE) between study arms.
Time to definitive deterioration in WHO performance status (defined below in Table 3) where deterioration was defined as an increase of at least one category compared to Baseline.
Table 3. Definitions of WHO performance status grades
	Grade
	Explanation of activity

	0
	Fully active, able to carry on all pre-disease performance without restriction

	1
	Restricted in physically strenuous activity but ambulatory and able to carry out work of a light or sedentary nature, for example, light house work, office work

	2
	Ambulatory and capable of all self care but unable to carry out any work activities. Up and about more than 50% of waking hours

	3
	Capable of only limited self-care, confined to bed or chair more than 50% of waking hours

	4
	Completely disabled. Cannot carry on any self-care. Totally confined to bed or chair

	5
	Dead


Subjects were required to undergo CT or MRI scans of the chest, abdomen and pelvis at screening. Subsequent imaging was performed every 8 weeks after randomisation for the first 12 months and every 12 weeks thereafter until disease progression was documented or the subject commenced new anticancer therapy. Imaging of the abdomen was always required and imaging of the chest and pelvis was required if involvement of these areas was documented at Baseline. The FACT-G questionnaire was administered at randomisation and then every 8 weeks for the first 12 months and every 12 weeks thereafter. CgA and NSE were measured at the randomisation visit and at each visit during the treatment period. WHO PS was recorded at each study visit. After study completion subjects were followed up for survival status every 12 weeks.
Comment: The efficacy endpoints were generally standard for a phase III oncology study and consistent with the recommendations of the relevant EMA guideline adopted by the TGA.12
[bookmark: _Toc457131956]Randomisation and blinding methods
Subjects were randomised (2:1) to the everolimus or placebo arm via an interactive voice or web response system. Randomisation was stratified by the following prognostic factors:
Prior SSA treatment: Yes versus no. Prior SSA treatment was defined as patients who had received SSA continuously for ≥ 12 weeks any time prior to study inclusion;
Tumour origin: stratum A (better prognosis: appendix, caecum, jejunum, ileum, duodenum, carcinoma of unknown primary origin (CUP)) versus stratum B (worse prognosis: lung, stomach, rectum, colon except caecum). CUP was defined as well differentiated (G1 or G2) NET where any other primary tumour origin than gastrointestinal or lung has been excluded by appropriate diagnostic procedures. NET lesions found solely in the liver were coded as CUP;
WHO performance status (0 versus 1).
Blinding was achieved through the use of matching placebo. All patients, investigators, site personnel and sponsor staff were blinded to treatment allocation.
[bookmark: _Toc457131957]Analysis populations
The following analysis sets were defined:
The Full Analysis Set (FAS) included all randomised subjects. This population was used for most efficacy analyses, including that for the primary endpoint. Subjects were analysed according to the treatment arm they were assigned to at randomisation, regardless of the treatment they actually received.
The Per Protocol Set (PPS) included all subjects in the FAS ‘who were compliant with the protocol’. Reasons for exclusion from the PPS were listed and these were generally violations of the entry criteria. This population was used for some supportive efficacy analyses.
The Safety Set included all patients who received at least one dose of the study drug and had at least one post-baseline safety evaluation. This population was used for safety analyses. Subjects were analysed according to treatment actually received.
[bookmark: _Toc457131958]Sample size
Based on previously published data, the median PFS in the placebo arm was expected to be approximately 5 months. It was hypothesised that treatment with everolimus would result in a 41% reduction in the hazard rate (corresponding to 70% increase in the median PFS to 8.5 months). Using a one-sided stratified log-rank test at a 2.5% significance level, it was calculated that a total of 176 PFS events would give the study a power of 91.3% to detect such an improvement, if subjects were randomised 2:1. Randomisation of 242 subjects would be required to obtain 176 PFS events approximately 6 months after randomisation of the last patient. Assuming a dropout rate of approximately 15%, it was planned to randomise a total of 285 subjects (190 to everolimus and 95 to placebo).
[bookmark: _Toc457131959]Statistical methods
Analysis of PFS was conducted using Kaplan-Meier methods. The treatment groups were compared using a stratified log-rank test at one-sided 2.5% level of significance. The hazard ratio (HR) for PFS with 95% confidence interval was estimated using a stratified Cox proportional hazards analysis (using the same stratification factors used at randomisation) with treatment as a single covariate. Similar methods were used for the analysis of overall survival, time to deterioration in total FACT-G score and time to deterioration in WHO PS.
ORR and DCR were compared between treatment arms using the Cochran-Mantel-Haenszel chi-square test (stratified by the three stratification factors used for randomisation) and analysed in the FAS at a one-sided 2.5% level of significance. Descriptive statistics were used for changes in biomarkers.
No interim analyses were planned for PFS. An interim analysis of OS was planned at the time of the PFS analysis, and the final OS analysis would occur after a total of 191 deaths. Another interim analysis was planned when 50% of the 191 deaths had occurred. A hierarchical testing procedure was planned such that OS would not be analysed if the PFS result were not statistically significant.
[bookmark: _Toc457131960]Participant flow
A total of 302 subjects were randomised in the study: 205 to everolimus and 97 to placebo. Subject disposition is summarised below in Table 4 and the analysis sets Table 5. At the time of data cut-off (28 November 2014) the median duration of follow-up was 21.3 months.
[bookmark: _Ref319932603][bookmark: _Toc457132041]Table 4. Study CRAD001T2302 (RADIANT-4) Subject disposition
[image: ]
[bookmark: _Ref319932622][bookmark: _Toc457132042]Table 5. Study CRAD001T2302 (RADIANT-4) Analysis sets
[image: ]
[bookmark: _Toc457131961]Major protocol violations/deviations
Protocol deviations are summarised below in Table 6. Major violations were uncommon and occurred with comparable frequency in the two arms. Minor violations occurred more frequently in the everolimus arm (33.7% versus 28.9%). The most common minor violations were incorrect stratification factor used at randomisation (13.7% everolimus versus 15.5% placebo), no radiological documentation of disease progression within 3 months prior to randomisation (4.9% versus 0%), study drug interrupted for > 4 weeks (3.4% versus 2.1%) and missing pregnancy test (3.4% versus 2.1%).
[bookmark: _Ref319933187][bookmark: _Toc457132043]Table 6. Study CRAD001T2302 (RADIANT-4) Protocol deviations
[image: ]
Comment: The protocol violations are unlikely to have affected the outcomes of the study significantly.
[bookmark: _Toc457131962]Baseline data
Baseline demographic characteristics are summarised in Table 7. Median age was 63 years and the population was predominantly Caucasian (76.2%).
[bookmark: _Ref319933990][bookmark: _Toc457132044]Table 7. Study CRAD001T2302 (RADIANT-4) Baseline demographic characteristics
[image: ]
Baseline disease characteristics are summarised below in Table 8. Approximately 70% of subjects had tumours arising in the gastrointestinal tract and 30% in the lung. The vast majority of subjects (94.7%) had Stage IV (distant metastases) disease. The most common sites for distant metastases were liver (81.8% of subjects), lung (23.2%), para-aortic abdominal lymph nodes (14.2%), thoracic lymph nodes (13.6%), peritoneum (12.9%) and bone (9.3%).
Distribution of the three stratification factors at Baseline is summarised below in Table 9. Approximately 50% of subjects in each arm had previously received continuous SSA treatment for a period at least 12 weeks.
History of any SSA treatment is summarised in Table 10. Of those subjects that had received prior SSA therapy, most had been treated with long-acting octreotide. Median duration of exposure was approximately 15 months. History of other antineoplastic therapy is summarised in Table 11.
Comment: Overall the two treatment groups were reasonably well balanced with respect to baseline factors. In the placebo group, a higher proportion of subjects was male (54.6% versus 43.4%) and had had prior surgery (72.2% versus 59.0%). These differences would be unlikely to influence the results of the study.
[bookmark: _Ref319934592][bookmark: _Toc457132045]Table 8. Study CRAD001T2302 (RADIANT-4) Baseline disease characteristics
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Table 8 (continued). Study CRAD001T2302 (RADIANT-4) Baseline disease characteristics
[image: ]
[bookmark: _Ref319935265][bookmark: _Toc457132046]Table 9. Study CRAD001T2302 (RADIANT-4) Stratification factors at Baseline
[image: ]
[bookmark: _Ref319936377][bookmark: _Toc457132047]Table 10. Study CRAD001T2302 (RADIANT-4) Prior SSA treatment at Baseline
[image: ]
[bookmark: _Ref319936774][bookmark: _Toc457132048]Table 11. Study CRAD001T2302 (RADIANT-4) Other previous antineoplastic therapy at Baseline
[image: ]
[bookmark: _Toc457131963]Results for the primary efficacy outcome
The analysis of PFS was conducted after a total of 178 PFS events had occurred. Results for PFS, as assessed by the blinded central review panel are summarised below in Table 12 and Figure 2. Treatment with everolimus was associated with a significant reduction in the risk of a PFS event (HR = 0.48; 95%CI: 0.35 to 0.67; p < 0.001. Median PFS was increased by 7.1 months (11.01 versus 3.91 months). The estimated proportion of subjects alive and progression free at 12 months after randomisation was increased from 28.1% to 44.4%.
[bookmark: _Ref319937928][bookmark: _Toc457132049]Table 12. Study CRAD001T2302 (RADIANT-4) Progression-free survival (Primary endpoint)
[image: ]
[bookmark: _Ref319937945][bookmark: _Toc457132080]Figure 2. Study CRAD001T2302 (RADIANT-4) Progression-free survival (Primary endpoint)
[image: ]
Various sensitivity and supportive analyses of PFS were conducted, including an analysis in the per-protocol set and an analysis using progression as determined by the investigators. The results of all these analyses were consistent with the primary analysis.
The results of subgroup analyses are shown below in Figures 3 and 4. The beneficial effect of everolimus was consistent across most subgroups with hazard ratios being < 1.0. There was a trend towards a harmful effect for everolimus in the group of subjects who had tumours arising in the ileum (HR = 1.34; 95% CI: 0.63 to 2.87). There also appeared to be notable differences in efficacy between genders and between races. For the subgroup analyses hazard ratios were calculated using unstratified Cox analysis. Further exploratory analyses using a stratified Cox analysis (using the three stratification factors at randomisation) and a stratified Cox analysis adjusted for baseline prognostic factors (such as tumour grade, prior chemotherapy, baseline biomarker levels, liver metastases and age) produced lower HRs for the ileum subgroup and reduced the variability between genders and races as shown below in Figure 4.
Figure 3. Study CRAD001T2302 (RADIANT-4) Subgroup analyses of PFS, by study plan stratification factor (FAS)
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Figure 4. Study CRAD001T2302 (RADIANT-4) Subgroup analyses of PFS (FAS)
[bookmark: _Ref320008597][bookmark: _Toc457132050][image: ]
Table 13. Study CRAD001T2302 (RADIANT-4) Additional subgroup analyses of PFS
[image: ]
[bookmark: _Toc457131964]Results for other efficacy outcomes
Overall survival
OS data were not mature with only 70 of 302 subjects (23.2%) having died. Results are summarised below in Table 13 and Figure 5. There was a trend towards improved survival with everolimus treatment (HR = 0.64; 95% CI: 0.40 to 1.05; p = 0.037).  This was an interim analysis and the pre-defined p-value threshold to claim statistical significance was 0.000213. The result was therefore not statistically significant. As indicated above, further analyses of OS are planned after approximately 95 and 191 deaths.
[bookmark: _Ref320009768][bookmark: _Toc457132051]Table 14. Study CRAD001T2302 (RADIANT-4) Overall survival
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[bookmark: _Ref320009790][bookmark: _Toc457132082]Figure 5. Study CRAD001T2302 (RADIANT-4) Overall survival
[image: ]
Overall Response Rate/Disease Control Rate
Results are summarised below in Table 15. There was no significant difference in ORR (2.0% versus 1.0%; p = 0.478). DCR was significantly better in the everolimus arm (82.4% versus 64.9%; p = 0.001).
[bookmark: _Ref320010645][bookmark: _Toc457132052]Table 15. Study CRAD001T2302 (RADIANT-4) Overall response and disease control rates
[image: ]
FACT-G questionnaire
Compliance was reasonably high with over 80% of subjects still on study completing the questionnaire in the first year. Results for the time to deterioration in the FACT-G total score are summarised below in Table 16 and Figure 6. There was no significant difference between treatment arms.
[bookmark: _Ref320016433][bookmark: _Toc457132053]Table 16. Study CRAD001T2302 (RADIANT-4) Time to deterioration in total FACT-G score (FAS)
[image: ]
[bookmark: _Ref320016577][bookmark: _Toc457132083]Figure 6. Study CRAD001T2302 (RADIANT-4) Time to deterioration in total FACT-G score
[image: ]
WHO Performance status
Results for the time to deterioration in WHO Performance Status are shown below in Table 17 and Figure 7. Only 93 of 302 subjects (30.8%) had experienced deterioration at the time of the analysis. There was no significant difference between treatment arms.
[bookmark: _Ref320017356][bookmark: _Toc457132054]Table 17. Study CRAD001T2302 (RADIANT-4) Time to deterioration in WHO Performance Status (FAS)
[image: ]
[bookmark: _Ref320017332][bookmark: _Toc457132084]Figure 7. Study CRAD001T2302 (RADIANT-4) Time to deterioration in WHO Performance Status
[image: ]
Biomarkers
At Baseline, median serum levels were comparable between treatment arms for both CgA and NSE. As shown below in Figure 8, serum CgA levels increased over time in both arms, with increases in the placebo arm being higher. NSE levels were comparable over time.
[bookmark: _Ref320018000][bookmark: _Toc457132085]Figure 8. Study CRAD001T2302 (RADIANT-4) Changes in serum biomarkers
[image: ]
Exploratory endpoints
A number of exploratory efficacy analyses were conducted. Findings included the following:
The PFS benefit achieved with everolimus was not affected by the extent of liver involvement at Baseline. For subjects with > 50% liver involvement the HR was 0.13 (95% CI: 0.03 to 0.52). For subjects with no liver involvement the HR was 0.49 (95%CI: 0.20 to 1.20);
The incidence of tumours becoming functional was 5.0% in the everolimus arm and 7.1% in the placebo arm.
[bookmark: _Toc457131965][bookmark: _Toc499716511]Tuberous sclerosis
Tuberous sclerosis complex is an autosomal dominant disorder characterized by benign tumours (hamartomas) in multiple organ systems, including the brain, skin, kidney, lung, heart, and retina. Afinitor is currently registered for the treatment of two manifestations of the disease subependymal giant cell astrocytoma (SEGA) and renal angiomyolipoma. In this submission the sponsor has included final study reports for three studies that were the basis for TGA approval of these indications. The sponsor is seeking to update the information in the PI based on these study reports.
[bookmark: _Toc290846278][bookmark: _Toc457131966]Study C2485 (SEGA)
This study was a Phase II, open, single arm trial. Subjects enrolled were ≥ 3 years of age, with a definite diagnosis of TS (on clinical or genetic criteria) and had a SEGA demonstrating a serial increase in size on at least two MRI scans. The study enrolled 28 subjects, aged 3 to 34 years (median age = 11.0 years).
The primary endpoint was change in SEGA tumour size at 6 months. Tumour size was measured by assessing tumour volume on MRI, as assessed by an independent review. At the time of the primary analysis (date for data cut-off 9 December 2009) the median reduction in tumour volume was 0.80 cm3.
Previously submitted data provided results after a median duration of follow up of 34.2 months. The current submission included the final study report, which provided data after a median follow up of 67.9 months (date for data cut-off 28 January 2014). 6 subjects had withdrawn from the study and 22 subjects had completed at least 60 months of treatment. Efficacy results are summarised below in Table 18. These data demonstrate continuing efficacy of the drug with reduced tumour size compared to Baseline being maintained for up to 72 months.
Table 18. SEGA tumour volume and change in volume from Baseline over time
[image: ]
[bookmark: _Toc290846279][bookmark: _Toc457131967]Study M2301 (SEGA)
This was a Phase III, randomised double blind study with two parallel groups. The trial enrolled subjects of any age with a definite diagnosis of TSC, at least 1 SEGA lesion with a longest diameter ≥ 1.0cm on MRI and evidence of progressive disease. Subjects were randomised (2:1) to receive everolimus or placebo. Everolimus was commenced at a dose of 4.5 mg/m2/day and subsequently titrated to achieve trough concentrations in the range of 5 to 15 ng/mL.
The primary efficacy endpoint was SEGA response rate. A SEGA response required all of the following:
A ≥ 50% reduction in SEGA volume relative to Baseline; and
No unequivocal worsening of non-target SEGA lesions; and
No new SEGA lesions; and
No new or worsening hydrocephalus.
A total of 117 subjects were randomised: 78 to everolimus and 39 placebo. At the time of the primary analysis, median duration of treatment was 52.2 weeks for everolimus and 46.6 weeks for placebo. SEGA response rates were 34.6% with everolimus and 0% with placebo (p < 0.0001).
Following the primary analysis showing superiority of everolimus over placebo, the study was unblinded and subjects in the placebo arm were permitted to receive everolimus. The current submission included the final analysis of the study, which provided results after patient crossover. Six of the 39 subjects originally treated with placebo did not receive everolimus. The remaining 33 subjects did crossover and received active treatment. Therefore, a total of 111 subjects received everolimus in the whole study.
For the 111 subjects, median age was 9.5 years (range 1.1 to 27.4), 64 were male and 47 were female and 93.7% of subjects were Caucasian. At the time of data cut-off for the final analysis median duration of exposure to everolimus was 204.9 weeks (range 8.1 to 253.7).
Results for the primary endpoint are shown below in Table 19. SEGA response rate was 57.7% (95% CI: 47.9% to 67.0%). Median time to SEGA response was 5.32 months (95% CI: 3.02 to 5.59). Median duration of SEGA response had not been reached as only 5 of the 64 responders had experienced disease progression.
Table 19. Study M2301 SEGA response rate (final analysis)
[image: ]
Median time to progression for the entire population (n = 111) could also not be determined, as only 13 subjects (11.7%) had experienced progression. The probability of being progression free at 3 years after the start of treatment was estimated to be 88.8% (95% CI: 80.6 to 93.6). Reductions in SEGA tumour were sustained over time, results are shown below in Table 20.
Table 20. Study M2301 Reductions in SEGA tumour volume (final analysis)
[image: ]
Other endpoints studied included skin lesion response rate and angiomyolipoma response rate.
Skin lesion response rate was defined as the proportion of subjects with skin disease at baseline who achieved either a partial response (> 50% improvement) or complete response (no evidence of disease) as assessed using a Physician’s Global Assessment (PGA) grading scale. This was a secondary endpoint. In the primary analysis skin lesion response rate was 41.7% in the everolimus group and 10.5% in the placebo group (p = 0.0004). In the final analysis (n = 105) the skin lesion response rate was 58.1% (95% CI: 48.1 to 67.7).
Angiomyolipoma response rate was defined the proportion of patients with renal angiomyolipoma at Baseline who achieved a reduction in angiomyolipoma volume of at least 50% relative to Baseline. This was an exploratory endpoint. In the primary analysis angiomyolipoma response rate was 53.3% in the everolimus group and 0% in the placebo group (p value not stated). In the final analysis (n = 41) the angiomyolipoma response rate was 73.2% (95% CI: 57.1 to 85.8).
[bookmark: _Toc457131968]Study M2302 (Renal angiomyolipoma)
This was a Phase III, randomised double blind study with two parallel groups. The trial enrolled subjects aged ≥ 18 years with a definite diagnosis of TSC or sporadic lymphangioleiomyomatosis (LAM) who had renal angiomyolipoma, with at least one angiomyolipoma ≥ 3 cm in its longest diameter using CT/MRI. Subjects were randomised (2:1) to receive everolimus 10 mg daily or placebo.
The primary efficacy endpoint was angiomyolipoma response rate. An angiomyolipoma response required all of the following:
A ≥ 50% reduction in angiomyolipoma volume relative to Baseline; and
No increase in size of either kidney by more than 20% from nadir; and
No new angiomyolipoma lesions (> 1.0 cm); and
No angiomyolipoma-related bleeding of Grade 2 or worse.
A total of 118 subjects were randomised: 79 to everolimus and 39 placebo. At the time of the primary analysis, median duration of treatment was 48.1 weeks for everolimus and 45.0 weeks for placebo. Angiomyolipoma response rates were 41.8% with everolimus and 0% with placebo (p < 0.0001).
Following the primary analysis showing superiority of everolimus over placebo, the study was unblinded and subjects in the placebo arm were permitted to receive everolimus. The current submission included the final analysis of the study, which provided results after patient crossover. Six of the 39 subjects originally treated with placebo did not receive everolimus. The remaining 33 subjects did crossover and received active treatment. Therefore a total of 112 subjects received everolimus in the whole study.
For the 112 subjects, median age was 32.2 years (range 18.1 to 61.6), 39 were male and 73 were female, 88.4% of subjects were Caucasian and 9.8% were Asian. At the time of data cut-off for the final analysis median duration of exposure to everolimus was 204.1 weeks (range 2 to 278).
Results for the primary endpoint are shown below in Table 21. Angiomyolipoma response rate was 58.0% (95%CI: 48.3% to 67.3%). Median time to angiomyolipoma response was 2.89 months (95% CI: 2.79 to 3.19). Median duration of angiomyolipoma response had not been reached as only 2 of the 65 responders had experienced disease progression.
Table 21. Study M2302 Angiomyolipoma response rate (final analysis)
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Median time to progression for the entire population (n = 112) could also not be determined, as only 16 subjects (14.3%) had experienced progression. The probability of being progression free at 4 years after the start of treatment was estimated to be 83.1% (95%CI: 73.4 to 89.5). Reductions in angiomyolipoma tumour were sustained over time, results are shown below in Table 22.
Table 22. Study M2302 Reductions in angiomyolipoma tumour volume (final analysis)
[image: ]
In the primary analysis skin lesion response rate was 26.0% in the everolimus group and 0% in the placebo group (p = 0.0002). In the final analysis (n = 107) the skin lesion response rate was 68.2% (95% CI: 58.5 to 76.9).
In the primary analysis SEGA response rate was 10.3% in the everolimus group and 0% in the placebo group. In the final analysis (n = 50) the SEGA response rate was 48.0% (95% CI: 33.7 to 62.6).
[bookmark: _Toc241374312][bookmark: _Toc272414656][bookmark: _Toc290846281][bookmark: _Toc457131969][bookmark: _Toc499716512]Analyses performed across trials (pooled analyses and meta-analyses)
There were no pooled analyses or meta-analyses of efficacy data submitted.
[bookmark: _Ref271126605][bookmark: _Toc272414657][bookmark: _Toc290846282][bookmark: _Toc457131970][bookmark: _Toc499716513]Evaluator’s conclusions on clinical efficacy
[bookmark: _Toc457131971]Neuroendocrine tumours
Study CRAD001T2302 (RADIANT-4) was well designed and executed. The design of the study complied with the recommendations of the relevant EMA guidelines adopted by the TGA for anticancer agents.12,13 The study demonstrated that compared to placebo, everolimus was associated with a significant reduction in the risk of experiencing a PFS event. The magnitude of the reduction was clinically significant with a prolongation of median PFS of approximately 7 months and an increase in the proportion of subjects alive and progression free at 12 months from 28.1% to 44.4%. The efficacy benefit was apparent across most patient subgroups. The magnitude of the clinical benefit also appeared comparable to that seen with other agents that have been granted TGA approval for NETs in recent years on the basis of PFS as the primary endpoint, as shown below in Table 23.
Table 23. Recent TGA drug approvals for NETs, pivotal Phase III studies using PFS as primary endpoint
	Trial
	Indication
	Drug
	Comparator
	HR
(95% CI)
	Median PFS (months)
	p-value

	
	
	
	
	
	Drug
	Comparator
	

	PROMID(a)
	NET: GIT (midgut)
	Octreotide LAR
	Placebo
	0.34 (0.20, 0.59)
	14.3
	6.0
	= 0.000072

	CLARINET(b)
	NET: GIT or pancreas
	Lanreotide
	Placebo
	0.47 (0.30, 0.73)
	NR
	18.0
	< 0.001

	NCT00428597(c)
	NET: Pancreas
	Sunitinib
	Placebo
	0.42 (0.26, 0.66)
	11.4
	5.5
	< 0.001

	RADIANT-3(d)
	NET: Pancreas
	Everolimus
	Placebo
	0.35 (0.27, 0.45)
	11.0
	4.6
	< 0.0001

	Radiant–4
	NET: GIT or lung
	Everolimus
	Placebo
	0.48 (0.35, 0.67)
	11.01
	3.91
	< 0.001

	a) Rinke A et al. Placebo Controlled, Double Blind, Prospective, Randomi`ed Study on the Effect of Octreotide LAR in the Control of Tumor Growth in Patients With Metastatic Neuroendocrine Midgut Tumors: A Report From the PROMID Study Group. J Clin Oncol. 2009; 27 (28): 4656-4663.
b) Caplin M et al. Lanreotide in Metastatic Enteropancreatic Neuroendocrine Tumors. N Engl J Med 2014; 371:224-33.
c) Raymond E et al. Sunitinib Malate for the Treatment of Pancreatic Neuroendocrine Tumors. N Engl J Med 2011; 364:501-13.
d) Yao J et al. Everolimus for Advanced Pancreatic Neuroendocrine Tumors. N Engl J Med 2011; 364:514-23.


Everolimus treatment was also associated with a non-significant trend towards improved overall survival. The sponsor should be asked to provide a summary of any further analyses of overall survival that have been conducted. The drug did not have any significant effects on quality of life compared to placebo.
The submission for the new indication is based on a single pivotal study and the TGA has adopted an EMA guideline that deals with this situation.14 This guideline sets out certain ‘prerequisites’ that must be met for approval of such a submission. In the opinion of the evaluator, the design and results of the pivotal study allow the conclusion that these prerequisites have been met.
Overall the evidence submitted to support the efficacy of everolimus for the new indication is considered acceptable.
[bookmark: _Toc457131972]Tuberous sclerosis
Data from the three TSC studies demonstrate that efficacy of everolimus is maintained and even improved with long-term use.
[bookmark: _Toc499716514]Clinical safety
Safety issues previously identified with everolimus include the following:
Non-infectious pneumonitis/interstitial lung disease;
Immunosuppression resulting in infections;
Impaired wound healing;
Hypersensitivity reactions;
Angioedema when used in common with ACE inhibitors;
Stomatitis/oral mucositis;
Renal impairment;
Hyperglycaemia;
Dyslipidaemia;
Haematological cytopaenias.
[bookmark: _Toc457131974][bookmark: _Toc499716515]Neuroendocrine tumours (GIT/Lung)
[bookmark: _Toc272414659][bookmark: _Toc290846284][bookmark: _Toc457131975]Studies providing evaluable safety data
[bookmark: _Ref268776745]Study CRAD001T2302 (RADIANT-4) was the only study submitted in support of the new indication. The following safety data were collected:
General adverse events (AEs) were assessed by non-directive questioning of the patient at each study visit. AEs were graded according to the Common Terminology Criteria for Adverse Events (CTCAE) version 4.03. AEs were coded using Medical Dictionary for Regulatory Activities (MedDRA) terminology.
AEs of particular interest were referred to as ‘Clinically Notable AEs’ (CNAEs). Each CNAE was a pooled collection of similar MedDRA terms. They were of interest as a result of signals identified during earlier trials of everolimus. The specific CNAE terms are shown below in Table 24.
[bookmark: _Ref320198452][bookmark: _Toc457132068]Table 24. Study CRAD001T2302 (RADIANT-4) Clinically notable AEs
	
	Everolimus + BSC
(N = 202, PYE = 180.7)
	Placebo + BSC
(N = 98, PYE = 65.8)

	
	All grades
	Grade 3/4
	All grades
	Grade 3/4

	
	n (%)
	Adj. rate
	n (%)
	Adj. rate
	n (%)
	Adj. rate
	n (%)
	Adj. rate

	Stomatitis
	128 (63.4)
	70.8
	18 (8.9)
	10.0
	22 (22.4)
	33.4
	0
	0

	Infections
	118 (58.4)
	65.3
	22 (10.9)
	12.2
	28 (28.6)
	42.6
	2 (2.0)
	3.0

	Rash and similar events
	77 (38.1)
	42.6
	1 (0.5)
	0.6
	12 (12.2)
	18.2
	0
	0

	Haemorrhages
	52 (25.7)
	28.8
	4 (2.0)
	2.2
	10 (10.2)
	15.2
	0
	0

	Hyperglycaemia/new onset diabetes
	33 (16.3)
	18.3
	11 (5.4)
	6.1
	3 (3.1)
	4.6
	0
	0

	Non-infectious pneumonitis
	32 (15.8)
	17.7
	3 (1.5)
	1.7
	2 (2.0)
	3.0
	0
	0

	Renal failure/ proteinuria
	30 (14.9)
	16.6
	9 (4.5)
	5.0
	6 (6.1)
	9.1
	4 (4.1)
	6.1

	Cytopaenia
	21 (10.4)
	11.6
	10 (5.0)
	5.5
	4 (4.1)
	6.1
	1 (1.0)
	1.5

	Cardiac disorders (incl. cardiac failure)
	18 (8.9)
	10.0
	8 (4.0)
	4.4
	3 (3.1)
	4.6
	0
	0

	Intestinal obstruction/ Ileus
	12 (5.9)
	6.6
	10 (5.0)
	5.5
	3 (3.1)
	4.6
	2 (2.0)
	3.0

	Thrombotic and embolic events
	12 (5.9)
	6.6
	4 (2.0)
	2.2
	2 (2.0)
	3.0
	1 (1.0)
	1.5

	Hepatic impairment
	8 (4.0)
	4.4
	6 (3.0)
	3.3
	2 (2.0)
	3.0
	1 (1.0)
	1.5

	Cholelithiasis
	5 (2.5)
	2.8
	2 (1.0)
	1.1
	2 (2.0)
	3.0
	1 (1.0)
	1.5

	Muscle wasting/ muscle loss
	3 (1.5)
	1.7
	0
	0
	1 (1.0)
	1.5
	0
	0

	Hypersensitivity
	2 (1.0)
	1.1
	1 (0.5)
	0.6
	1 (1.0)
	1.5
	0
	0

	Female fertility (incl. secondary amenorrhoea)
	1 (0.5)
	0.6
	0
	0
	0
	0
	0
	0

	Pancreatitis
	1 (0.5)
	0.6
	1 (0.5)
	0.6
	1 (1.0)
	1.5
	1 (1.0)
	1.5


PYE (patient year exposure) is the sum of each patient's exposure in years. The adjusted rate for a given AEs is calculated as number of patients with a given AE per 100 patient year exposure. (=[n/PYE]*100). Table was produced using MedDRA dictionary version 17.1
Physical examination, including measurement of vital signs, was performed at Baseline, every study visit during the treatment period and at the 30-day safety follow-up visit.
Laboratory tests were performed as follows:
Haematology: Tests were collected at Baseline and at every study visit during the treatment period. Tests performed were haemoglobin, haematocrit, platelets, red blood cell (RBC) count, total white blood cell (WBC) count and differential.
Biochemistry: Tests were collected at Baseline and at every study visit during the treatment period. Tests performed were sodium, potassium, chloride, bicarbonate, creatinine, LDH, GGT, albumin, total protein, SGOT (AST), SGPT (ALT), total bilirubin, alkaline phosphatase, uric acid, BUN, calcium, magnesium, phosphate, and fasting glucose.
Lipid profile: (total cholesterol, triglycerides, LDL, HDL) and coagulation testing (prothrombin time and the international normalized ratio) were performed at Baseline, every 8 weeks for the first 12 months and then every 12 weeks thereafter, and at the EOT visit.
Urinalysis: (pH, specific gravity, protein, glucose, blood, ketones, and leukocytes) was performed at Baseline and at every study visit during the treatment period.
[bookmark: _Toc241374318][bookmark: _Ref271196630][bookmark: _Toc272414662][bookmark: _Toc290846300][bookmark: _Toc457131976]Patient exposure
The safety analysis set consisted of 300 subjects: 202 treated with everolimus and 98 subjects treated with placebo. Details of duration of exposure are summarised below in Table 25. Duration of exposure to study drug was longer in the everolimus arm than in the placebo arm (median duration: 40.43 versus 19.64 weeks; patient-years of exposure: 180.7 versus 65.8). In the everolimus arm 137 subjects were treated for at least 24 weeks and 86 were treated for at least 48 weeks. Mean dose intensity was 79.4% in the everolimus arm and 96.2% in the placebo arm.
[bookmark: _Ref320183416][bookmark: _Toc457132061]Table 25. Study CRAD001T2302 (RADIANT-4) Duration of exposure
[image: ]
[bookmark: _Toc241374319][bookmark: _Ref271044764][bookmark: _Toc272414663][bookmark: _Toc290846301][bookmark: _Toc457131977]Adverse events
An overall summary of AEs that occurred in the study is shown below in Table 26.
[bookmark: _Ref320184095][bookmark: _Toc457132062]Table 26. Study CRAD001T2302 (RADIANT-4) Overall summary of AEs
[image: ]
[bookmark: _Ref272317284][bookmark: _Ref272333565][bookmark: _Toc272414664][bookmark: _Toc290846302][bookmark: _Toc457131978]All adverse events (irrespective of relationship to study treatment)
AEs occurred in 99.0% of subjects in the everolimus arm and 88.8% of subjects in the placebo arm. Common AEs (those occurring in > 10% of subjects in either arm) are summarised below in Table 27. Toxicities that occurred more frequently in the everolimus arm included:
GIT toxicity (stomatitis, diarrhoea, nausea, decreased appetite, dysgeusia);
Skin toxicity (rash, pruritus);
Respiratory toxicity (cough, dyspnoea, pneumonitis);
Asthenia;
Pyrexia;
Peripheral oedema;
Hyperglycaemia;
Anaemia;
Hypertension.
[bookmark: _Ref320185550][bookmark: _Toc457132063]Table 27. Study CRAD001T2302 (RADIANT-4) Common AEs (incidence > 10% in either arm)
[image: ]
Comment: The above pattern of toxicities is consistent with that previously observed with everolimus. Differences in incidence between arms may have been in part due to the longer exposure to study drug in the everolimus arm. Exposure-adjusted incidence rates were not provided in the study report.
Grade 3 or 4 AEs occurred in 69.3% of subjects in the everolimus arm and in 28.6% of subjects in the placebo arm. The pattern of toxicities was similar to that observed with all AEs.
[bookmark: _Ref272333567][bookmark: _Toc272414665][bookmark: _Toc290846303][bookmark: _Toc457131979]Treatment-related adverse events (adverse drug reactions)
Treatment-related AEs occurred in 95.5% of subjects in the everolimus arm and 68.4% of subjects in the placebo arm. Common treatment related AEs (those occurring in > 10% of subjects in either arm) are summarised below in Table 28. The pattern of toxicities was again similar to that observed with all AEs.
Grade 3 or 4 treatment-related AEs occurred in 52.5% of subjects in the everolimus arm and in 13.3% of subjects in the placebo arm.
[bookmark: _Ref320187109][bookmark: _Toc457132064]Table 28. Study CRAD001T2302 (RADIANT-4) Common treatment related AEs (incidence > 10% in either arm)
[image: ]
[bookmark: _Toc241374320][bookmark: _Ref272333507][bookmark: _Toc272414666][bookmark: _Toc290846304][bookmark: _Toc457131980]Deaths and other serious adverse events
Deaths
Seven patients (3.5%) in the everolimus arm and 3 patients (3.1%) in the placebo arm died while receiving study medication or within 30 days after end of treatment. These deaths are summarised below in Table 29.
[bookmark: _Ref320187562][bookmark: _Toc457132065]Table 29. Study CRAD001T2302 (RADIANT-4) On-treatment deaths
[image: ]
In the everolimus arm 4 of the 7 deaths were assessed as due to disease progression. The remaining 3 deaths were:
An 81-year-old female who developed interstitial pneumonitis after 1 month of treatment. She subsequently developed respiratory failure and died after 3 months of treatment. The investigator suspected the respiratory failure was related to everolimus.
A 67-year-old female was diagnosed with pneumonia on Day 56 of treatment. She subsequently developed multi-organ failure due to septic shock and died on Day 58. The investigator suspected the septic shock was related to everolimus.
A 75-year-old male with a history of cardiomyopathy prior to randomisation presented with cardiac failure after 120 days of treatment. The cardiac failure subsequently worsened and the patient died on Day 160. The investigator did not suspect a relationship between the cardiac failure and everolimus.
In the placebo arm, 1 of the 3 deaths was assessed as due to disease progression. The remaining 2 deaths were:
A 75-year-old female with lung NET developed worsening dyspnoea and a pleural effusion on Day 29 of treatment, and died two days later. The investigator suspected a relationship between the event and the study medication.
A 50-year old female presented with a lung infection on Day 71 of treatment. Chest X-ray showed bilateral infiltration. She subsequently developed respiratory failure and died on Day 93. The investigator did not suspect a relationship between the lung infection and study medication.
Comment: Two of the deaths in the everolimus arm were plausibly due everolimus (interstitial pneumonitis, septic shock). However, over the entire study period, everolimus was associated with a lower incidence of death (20.3% versus 28.6%).
Serious AEs (SAEs)
SAEs occurred in 42.1% of subjects in the everolimus arm and 19.4% of subjects in the placebo arm. Common SAEs (those occurring in > 1% of subjects in either arm) are summarised below in Table 30. The pattern of SAEs was similar to that observed for all AEs.
[bookmark: _Ref320190552][bookmark: _Toc457132066]Table 30. Study CRAD001T2302 (RADIANT-4) Serious AEs (irrespective of relationship to study drug) by SOC and PT
[image: ]
[bookmark: _Toc241374325][bookmark: _Ref272333477][bookmark: _Toc272414667][bookmark: _Toc290846305][bookmark: _Toc457131981]Discontinuation due to adverse events
AEs leading to discontinuation occurred in 29.2% of subjects in the everolimus arm and 7.1% of subjects in placebo arm. AEs leading to discontinuation that occurred in > 0.5% of subjects in either arm are summarised below in Table 31.
[bookmark: _Ref320191031][bookmark: _Toc457132067]Table 31. Study CRAD001T2302 (RADIANT-4) AEs leading to discontinuation (irrespective of relationship to study drug) by SOC, PT and maximum grade
[image: ]
[bookmark: _Toc457131982]Clinically Notable AEs
The incidences of these AEs are summarised above in Table 24. For CNAEs the sponsor also provided exposure-adjusted incidence figures. Most of these events occurred more commonly in the everolimus arm, even after adjustment for the increased duration of treatment. Most of the CNAEs with an increased incidence in the everolimus arm were those previously associated with the drug such as stomatitis, infections, cytopaenias, pneumonitis etc. Other CNAEs with a notably increased incidence in the everolimus arm were the following:
Haemorrhages: The most common haemorrhages with an increased incidence were epistaxis and haemoptysis. These two events are listed in the adverse reactions section of the current PI;
Cardiac disorders: Cardiac CNAEs are listed below in Table 32. The most common cardiac event with an increased incidence was cardiac failure, which is also listed in the adverse reactions section of the current PI. However, there were slightly elevated incidences of a range of cardiac AEs.
Table 32. Study CRAD001T2302 (RADIANT-4) Clinically notable AEs, Cardiac disorders
[image: ]
[bookmark: _Toc241374321][bookmark: _Ref271044780][bookmark: _Ref271196640][bookmark: _Ref272333085][bookmark: _Toc272414668][bookmark: _Toc290846306][bookmark: _Toc457131983]Laboratory tests
A summary of biochemistry laboratory test abnormalities is shown in Table 33 below.
[bookmark: _Ref320629958][bookmark: _Toc457132070]Table 33. Study CRAD001T2302 (RADIANT-4) Abnormalities in biochemistry laboratory tests
[image: ]
[bookmark: _Toc272414669][bookmark: _Toc290846307][bookmark: _Ref320804010][bookmark: _Toc457131984]Liver function
The incidence of LFT abnormalities is shown in Table 33 above. There were elevations in AST, ALT, γ-GT and alkaline phosphatase, and decreases in serum albumin, occurred more commonly in the everolimus arm. However, elevations in bilirubin occurred more commonly in the placebo arm.
Comment: Approximately 80% of subjects in this study had disease in the liver. The current PI lists elevations in AST and ALT and decreases in albumin as common adverse reactions to everolimus in previous oncology trials.
[bookmark: _Toc272414670][bookmark: _Toc290846308][bookmark: _Toc457131985]Kidney function
Renal impairment and proteinuria are known adverse events associated with everolimus. In the pivotal study, elevations in serum creatinine, including Grade 3 or 4 increases, occurred with comparable frequency in the two study arms (see Table 33 above).
[bookmark: _Toc272414671][bookmark: _Toc290846309][bookmark: _Toc457131986]Other clinical chemistry
Hyperglycaemia, hypophosphataemia and hypokalaemia were more common in the everolimus arm. These events are listed in the current PI as known AEs associated with everolimus. Hypocalcaemia hypernatraemia, and abnormalities of magnesium were also more common in the everolimus arm. However, Grade 3 or 4 abnormalities were comparable in frequency (see Table 33 above).
[bookmark: _Toc457131987]Lipids
Elevations in cholesterol and triglycerides occurred more frequently in the everolimus arm as shown in Table 33 above. These are known AEs associated with the drug.
[bookmark: _Toc272414672][bookmark: _Toc290846310][bookmark: _Toc457131988]Haematology
Cytopaenias occurred more frequently in the everolimus arm, as shown in Table 34 below. These are known AEs associated with the drug. Grade 3/4 abnormalities were infrequent.
[bookmark: _Ref320632533][bookmark: _Toc457132071]Table 34. Study CRAD001T2302 (RADIANT-4) Abnormalities in haematology laboratory tests
[image: ]
[bookmark: _Toc457131989]Coagulation studies
Abnormalities in prothrombin time occurred with a similar frequency in the two study arms as shown in Table 34 above.
[bookmark: _Toc457131990]Urinalysis
An analysis of urinalysis results was not provided in the study report. The report stated that in only a few cases was a value was reported below or above normal range.
[bookmark: _Toc272414675][bookmark: _Toc290846313][bookmark: _Toc457131991]Electrocardiograph
ECGs were not routinely monitored in the pivotal study.
[bookmark: _Toc272414676][bookmark: _Toc290846314][bookmark: _Toc457131992]Vital signs
Decreases in weight of ≥ 10% occurred in 28.2% of subjects on everolimus and 8.2% of subjects on placebo. Decreased weight is listed as a very common adverse event in the current PI. Elevations in systolic blood pressure to ≥ 180 mmHg occurred in 4.0% of subjects on everolimus and 0% of subjects on placebo. Hypertension is listed as a common adverse event in the current PI. Otherwise, notably abnormal vital signs occurred with comparable frequency in the two treatment arms.
[bookmark: _Toc457131993][bookmark: _Toc499716516]TSC studies
[bookmark: _Toc457131994]Study C2485 (SEGA)
The pattern of AEs observed in this single arm study was consistent with that previously established for everolimus. The incidence of AEs decreased over time as shown below in Table 35.
Table 35. Study C2485 AEs irrespective of drug relationship and reported by ≥ 15% of patients (by PT and by year of emergence)
[image: ]
[bookmark: _Toc457131995]Study M2301 (SEGA)
The pattern of AEs observed in the open-label single arm extension phase of the study was consistent with the known adverse event profile of everolimus. AE incidence decreased over time as shown below in Table 36.
Table 36. Frequency of AEs (≥ 5% in any column) by year of appearance
[image: ]
[bookmark: _Toc457131996]Study M2302 (Renal angiomyolipoma)
Observed toxicity of everolimus was again was again consistent with that previously associated with the drug. As with the other long-term TSC studies, the incidence of AEs appeared to decrease with time as shown below in Table 37.
Table 37. AEs in everolimus treated patients, regardless of study drug relationship by PT and year of emergence (≥ 7% in any column with > 10 patients ongoing)
[image: ]
[bookmark: _Toc241374326][bookmark: _Ref272333048][bookmark: _Toc272414679][bookmark: _Toc290846317][bookmark: _Toc457131997][bookmark: _Toc499716517]Post-marketing experience
There were no post-marketing data included in the submission.
[bookmark: _Ref272333005][bookmark: _Toc272414680][bookmark: _Toc290846318][bookmark: _Toc457131998][bookmark: _Toc499716518]Safety issues with the potential for major regulatory impact
[bookmark: _Toc272414681][bookmark: _Toc290846319][bookmark: _Toc457131999]Liver toxicity
Neuroendocrine tumours
As discussed above under Laboratory tests, elevations in AST, ALT, γ-GT and alkaline phosphatase, and decreases in serum albumin, occurred more commonly in the everolimus arm in the pivotal study. However, elevations in bilirubin occurred more commonly in the placebo arm.
There were two cases of hepatic failure in the everolimus arm versus none in the placebo arm.
A 61 year old male, who had metastatic disease in the liver at Baseline, received 27 days of everolimus treatment. The drug was then stopped due to stomatitis. On Day 36 he presented with Grade 4 hepatic failure and died on the same day. No details of LFTs or imaging were presented. The investigator attributed the death to disease progression and did not suspect a relationship with the drug.
A 75 year old male, with metastatic disease in the liver at Baseline received 82 days of everolimus. On Day 83 he presented with grade 3 hepatic failure and the drug was discontinued. The hepatic failure subsequently improved to Grade 2. Abdominal ultrasound revealed suspected diffuse focal lesions in the liver. However, the investigator suspected a relationship between the hepatic failure and everolimus. The patient subsequently died due to disease progression.
Comment: Due to hepatic metastases in both cases it is difficult to attribute these events to everolimus.
TSC studies
There were no cases of serious hepatic toxicity in the three TSC studies.
[bookmark: _Toc272414682][bookmark: _Toc290846320][bookmark: _Toc457132000]Haematological toxicity
Neuroendocrine tumours
Everolimus is known to be associated with an increased incidence of haematological cytopaenias. This was confirmed in the pivotal study with increased incidence of anaemia (22.3% versus 9.2%), thrombocytopaenia (3.5% versus 1.0%) and neutropaenia 2.5% versus 1.0%) in the everolimus arm. There was one report of pancytopaenia in the everolimus arm and none in the placebo arm.
0. TSC studies
Cytopaenias were also observed in the three TSC studies.
[bookmark: _Toc272414683][bookmark: _Toc290846321][bookmark: _Toc457132001]Serious skin reactions
Neuroendocrine tumours
Everolimus is known to be associated with dermatological toxicity. In the pivotal study skin disorders occurred in 67.8% of everolimus-treated subjects and 27.6% of placebo-treated subjects. The most common events were rash and pruritus. Serious skin disorders occurred in 2.0% of subjects with everolimus (n = 4) versus no subject with placebo. The specific serious events reported were angioedema, drug eruption, hyperhidrosis and toxic skin eruption (Grade 2).
0. TSC studies
No serious skin reactions were reported in the TSC studies.
[bookmark: _Toc272414684][bookmark: _Toc290846322][bookmark: _Toc457132002]Cardiovascular safety
Neuroendocrine tumours
As shown above in Table 32 there was an increase in the incidence of cardiac disorders with everolimus in the pivotal study. The most common event was cardiac failure. Table 38 (shown below) lists vascular AEs (irrespective of relationship to study treatment) observed in the study. AEs of hypertension and hypotension occurred more frequently with everolimus. The other vascular events occurred with comparable frequency in the two study arms.
Table 38. Study CRAD001T2302 (RADIANT-4) Vascular AEs by SOC and PT
[image: ]
0. TSC studies
Some serious cardiovascular AEs were reported in Study M2302. Hypertension (n = 2) was the only event reported in more than 1 subject.
[bookmark: _Toc241374323][bookmark: _Toc272414685][bookmark: _Toc290846323][bookmark: _Toc457132003]Unwanted immunological events
Neuroendocrine tumours
Hypersensitivity events (for example, anaphylaxis and angioedema) are known to occur with everolimus. In the pivotal study there were 2 cases of angioedema reported, both in the everolimus arm. There were no reports of anaphylaxis.
0. TSC studies
There were no reports of serious immunological reactions in the TSC studies.
[bookmark: _Toc241374328][bookmark: _Toc272414691][bookmark: _Toc290846329][bookmark: _Toc457132004][bookmark: _Toc499716519]Evaluator’s overall conclusions on clinical safety
[bookmark: _Toc457132005]Neuroendocrine tumours (GIT/Lung)
Data from the pivotal study indicate that everolimus is associated with significant toxicity in subjects with advanced neuroendocrine tumours. Compared to placebo, everolimus was associated with a notably increased incidence of Grade 3 or 4 AEs (69.3% versus 28.6%) and serious AEs (42.1% versus 19.4%). Approximately an extra 20% of subjects had to discontinue study treatment due to AEs (29.2% versus 7.1%). Some of the increased incidence in AEs may have been due to the longer duration of treatment with everolimus and therefore longer duration of follow-up for AEs. Table 39 (below) presents a cross-trial comparison of the incidence of AEs in Studies 2324 and CRAD001T2302 (RADIANT-4). Study 2324 (RADIANT-3) was the pivotal study that led to TGA approval of everolimus for pancreatic NETs. Although there were differences in the design of the two studies, a notable increase in the incidence of AEs compared to placebo was observed in both trials.
[bookmark: _GoBack]Table 39. Comparison of AE incidence in pivotal NET studies
	
	Study 2324(a)
(Pancreatic NETs) versus placebo
	Study CRAD001T2302 (RADIANT-4)
(GIT/Lung NETs) versus placebo

	Grade 3 or 4 AEs
	59.8% versus 38.9%
	69.3% versus 28.6%

	Serious AEs
	40.2% versus 24.6%
	42.1% versus 19.4%

	Discontinuation due to AEs
	19.1% versus 5.9%
	29.2% versus 7.1%


a) Data available from the AusPAR for this TGA approved indication.[footnoteRef:17] [17:  Therapeutic Goods Administration. Australian Public Assessment Report for Everolimus (Afinitor). February 2013] 

There were two deaths on treatment that were plausibly related to everolimus. However, the drug was associated with a trend towards improved overall survival.
The pattern of adverse events observed in the pivotal study was generally consistent with that previously observed with the drug. No new safety issues were identified.
[bookmark: _Toc457132006]Tuberous sclerosis
Long-term follow-up of subjects in the three TSC studies did not identify any novel safety issues. The incidence of AEs generally decreased over time.
[bookmark: _Toc499716520]First round benefit-risk assessment
[bookmark: _Toc457132008][bookmark: _Toc499716521]Neuroendocrine Tumours (GIT/Lung)
[bookmark: _Toc236802592][bookmark: _Toc241374331][bookmark: _Ref272160836][bookmark: _Toc272414693][bookmark: _Toc290846331][bookmark: _Toc457132009]First round assessment of benefits
The benefits of everolimus in the proposed usage are:
A significant reduction in the risk of experiencing a PFS event (disease progression or death), with prolongation of median PFS by approximately 7 months.
[bookmark: _Toc236802596][bookmark: _Toc241374334][bookmark: _Ref272160964][bookmark: _Toc272414694][bookmark: _Toc290846332][bookmark: _Toc457132010]First round assessment of risks
The risks of everolimus in the proposed usage are:
A range of adverse events, consistent with those previously documented for the drug.
Although the drug produces a notable increase in the risk of significant AEs (Grade 3 or 4 AEs, serious AEs and so on) compared to placebo, the increase is of a similar magnitude to that observed when everolimus is used for the treatment of pancreatic NETs.
[bookmark: _Toc236802597][bookmark: _Toc241374335][bookmark: _Toc272414695][bookmark: _Toc290846333][bookmark: _Toc457132011]First round assessment of benefit-risk balance
The benefit-risk balance of everolimus given the proposed usage is favourable.
[bookmark: _Toc457132012][bookmark: _Toc499716522]Tuberous sclerosis
The benefit-risk balance of everolimus in the treatment of TSC with SEGA or angiomyolipoma remains favourable.
[bookmark: _Toc499716523]First round recommendation regarding authorisation
[bookmark: _Toc499716524]Neuroendrocrine tumours
It is recommended that the proposed new indication (NETs of gastrointestinal or lung origin) be approved. The wording of the indication proposed by the sponsor is considered acceptable.
[bookmark: _Toc499716525]Tuberous sclerosis
The updated data on TSC with SEGA or angiomyolipoma supports continued registration of these indications.
[bookmark: _Toc499716526]Clinical questions
[bookmark: _Toc499716527]General
21. Please provide an assurance that the formulation of everolimus tablets used in Study CRAD001T2302 (RADIANT-4) was identical to that currently registered in Australia.
[bookmark: _Toc499716528]Efficacy
Please provide a summary of the results of any further analyses of overall survival conducted for Study CRAD001T2302 (RADIANT-4).
[bookmark: _Toc499716529]Second round evaluation of clinical data submitted in response to questions
The sponsor confirmed that the formulation of everolimus tablets used in Study CRAD001T2302 (RADIANT-4) was identical to that currently registered in Australia.
The sponsor provided a report on the results of the second interim analysis of overall survival from Study CRAD001T2302 (RADIANT-4). The data cut-off date for inclusion in the report was 30 November 2015 (that is, 12 months after the cut-off for the first interim analysis). The report itself was dated 26 January 2016. At the time of data cut-off, the median duration of follow-up was 33.4 months (compared with a value of 21.3 months for the first interim analysis). A total of 101 deaths (33.4% of the population) had occurred (compared with 70 deaths for the first interim analysis).
Results of the analysis are summarised below in Table 40 and Figure 9. There remained a trend towards improved survival with everolimus treatment (HR = 0.73; 95% CI: 0.48 to 1.11; p = 0.071). The pre-defined p-value threshold to claim statistical significance for this second interim analysis was 0.001982. The result was therefore not statistically significant.
[bookmark: _Ref457124676][bookmark: _Toc457132077]Table 40. Study CRAD001T2302 (RADIANT-4) Second interim analysis of overall survival
[image: ]
[bookmark: _Ref457124696][bookmark: _Toc457132086]Figure 9. Study CRAD001T2302 (RADIANT-4) Second interim analysis of overall survival
[image: ]
A greater proportion of subjects in the placebo arm had received further antineoplastic therapy after study discontinuation (62.9% versus 50.7%, see Table 41 below). However, only 4.1% of subjects randomised to placebo had received everolimus after study discontinuation.
[bookmark: _Ref457125180][bookmark: _Toc457132078]Table 41. Study CRAD001T2302 (RADIANT-4) Antineoplastic therapy received after discontinuation
[image: ]
Comment: The results for overall survival from the second interim analysis are essentially unchanged from those obtained with the first analysis. The sponsor estimates that the 191 deaths necessary for the final analysis will not occur until 2021/2022.
[bookmark: _Toc499716530]Second round benefit-risk assessment
[bookmark: _Toc272414709][bookmark: _Toc290846349][bookmark: _Toc290888886][bookmark: _Toc457132023][bookmark: _Toc499716531]Second round assessment of benefits
After consideration of the responses to clinical questions, the benefits of everolimus in the proposed usage are unchanged from those identified in the first round assessment of benefits in Section 9 above.
[bookmark: _Toc272414710][bookmark: _Toc290846350][bookmark: _Toc290888887][bookmark: _Toc457132024][bookmark: _Toc499716532]Second round assessment of risks
No new clinical information was submitted in response to questions. Accordingly, the risks of everolimus are unchanged from those identified in the first round assessment of risks in Section 9 above.
[bookmark: _Toc272414711][bookmark: _Toc290846351][bookmark: _Toc290888888][bookmark: _Toc457132025][bookmark: _Toc499716533]Second round assessment of benefit-risk balance
The benefit-risk balance of everolimus, given the proposed usage, is favourable.
[bookmark: _Toc499716534]Second round recommendation regarding authorisation
It is recommended that the proposed new indication (NETs of gastrointestinal or lung origin) be approved.
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Everolimus + BSC

N= 202
Dose variable 10 mg/day 5 mg/day
Pre-dose concentration (ng/mL)
n 48 3
Mean (SD) 16.382 (13.2767) 4.700 (3.8396)
CV% mean 81.05 81.69
Geometric mean 12.805 3.730
CV% Geometric mean 79.08 100.73
Median 12.600 3.360
Min-Max 2.40-72.30 1.71-9.03

- Only valid blood samples are included.
- Geometric mean = exp(mean(log transformed data).
- CV% Geometric mean = sqrt(exp(variance for log transformed data)-1)*100.
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Cox regression analysis of the relationship between time-normalized
everolimus Cmin and risk of clinical notable adverse events

Adverse event

Hazard ratio (95% Cl)

Stomatitis
Non-infectious pneumonitis
Infections

1.010 (95% CI: 0.740, 1.380)
1.468 (95% CI: 0.741, 2.908)
1.096 (95% CI: 0.774, 1.550)
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= Screening (up to 28 days)
g Patients with advanced, nonfunctional NET of GI or lung origin
Randomization 2:1
(1) Prior S84 treaiment
(2) Turnor origin
= (3) WHO performancs status
£
% |[ 20 mg Everolimus Placebo
£ || +best supportive care + best supportive care
N=190 (appr) N=95 (appr.)
End of Treatment (EOT)
Discont dueto death Discontinuationduetoany || Discontingation due to
orlosttofollow-up otherreason thanPD 0
30 day Safety follow-up
Posttreatment Evaluation
- WHO PS & HRQoL
H (untilstart of antineoplastictherapy or withdraw
H consent) and
= Tumor response per RECIST
= (if discont. due to any other reason than PD)
(until PD or new antineaplastic therapy or withdraw
consent)
Study evaluation completion
Final WHO PS and HRQoL
Survival follow-up
(every 12 weeks)

Gl: gastrointestinal; HRQoL: Health-related quality of life; NET: neuroendocrine tumor; PD:
progressive disease; SSA’ somatostatin analogs; WHO PS: World Health Organization Performance
Status.
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Everolimus + BSC Placebo + BSC

Pepostion N=205 N=97
n (%) n (%)
Patients randomized 205 (100.0) 97 (100.0)
Untreated 2(1.0) o
Treated 203(99.0) 97(100.0)
Patients treated
Treatment ongoing * 148(23.4) 13 (13.4)
End of treatment 155 (75.6) 84(86.6)
Primary reason for end of treatment for treated patients
Disease progression 76 37.1) 70(722)
Adverse event(s) 59(28.8) 702
Patient withdrew consent 15(73) 5(52)
Death 120 1(1.0)
Protocol deviation 105) 1(1.0)
Reason for not being treated
Patient withdrew consent 105) o
Protocol deviation 105) o
Study evaluation after end of treatment
Patients continuing to be followed for study evaluation 105 (51.2) 61(629)
Patients no longer being followed for study evaluation 16 (22.4) 22(227)
Not applicable = 1@0) 1(1.0)

* Patients with ongoing treatment at the time of the cut-off 28-Nov-2014.
= Patients who were lost to follow-up or died at the end of treatment evaluation.
- Percentage is based on N

- Reason for not being treated is from CRF completion page.
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Everolimus+BSC Placebo+BSC All patients

N=205 =57 N=302
Analysis set n (%) n (%) n (%)

Full analysis set 205 (100.0) 97 (1000) 302 (100.0)
Safety set* 202 (99.0) 98 (100.0)° 300 (99.3)
Per Protocol Set 201(98.0) 96 (99.0) 297 (98.3)

* Patient T2302-0923-00004 randomized to the everolimus arm received only placebo treatment and
therefore appears in the everolimus arm in the full analysis set but in the placebo arm in the safety set
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Everolimus+BSC Placebo+BSC Al
patients
Protocol devi N=205 Neo7  N=302
n (%) n (%) n (%)
‘Any protocol deviation 71(346) 29(299) 100 (33.1)
Any major protocol deviation 120 100 5(17)
No pathologically confirned, well differentiated,
‘advanced, NET of GI of lung origin 2(10 o 207
Patient has not discontinued treament prior to the
day of randomization as follows: prior SSA and/or
IFN and/or chemotherapy for at least 4 weeks and/ 105 10.0) 207
or prior PRRT for at least 6 months.
New anti-neoplastic therapy administered prior to
first tumor assessment 0 100 103
Patient received treatment ofher than randomized
Patient re 105) 0 103)
Any minor protocol deviation 69 (33.7) 28(289) 97(32.)

- A patient may have multiple protocol deviations.

- Major protocol deviations are those leading to exclusion from the per protocol set.
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Everolimus+BSC  Placebo+BSC  All patients

Demographic variable N=205 N=97 N=302
Age (years)

Mean (SD) 62.9(11.70) 59.4 (12.89) 617 (12.18)

Median 65 60 6

Min-Max 22-86 24-83 22-86
Age category (years) —n (%)

<65 100 (48.8) 59 (60.8) 159 (52.6)

265 105 (51.2) 38(39.2) 143 (47.4)
Gender —n (%)

Male 89 (43.4) 53 (54.6) 142 (47.0)

Female 116 (56.6) 44 (45.4) 160 (53.0)
Race —n (%)

Caucasian 162 (79.0) 68 (70.1) 230 (76.2)

Asian 32(156) 18 (18.6) 50 (16.6)

Black 6(29) 9(93) 15 (5.0)

Other 5(24) 2(21) 7(23)
BMI (kg/m?)

n 201 9 295

Mean (SD) 26.07 (4.802) 2646(4.968) 2619 (4.850)

Median 2530 25.40 25.30

Min-Max 18.0-409 133-422 133-422
WHO performance status —n (%)

0 149 (72.7) 73 (75.3) 222(73.5)

1 55 (26.8) 24 (247) 79(262)

2 1(0.5) 0 1(0.3)
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Everolimus+BSC  Placebo+BSC Al patients
Variable N=205 N=97 N=302
n (%) n (%) n (%)
Primary site of cancer
Lung 63(30.7) 27 (27.8) 90 (29.8)
fleum 47 (22.9) 24(247) 71(235)
Rectum 25(122) 15 (15.5) 40 (132)
cup 23(112) 13(13.4) 36 (11.9)
Jejunum 16(78) 6(62) 22(73)
Stomach 7(34) 4@ 11(36)
Duodenum 8(39) 2(21) 10(33)
Colon 5(24) 3(@31) 8(26)
Other 6(29) 2(21) 8(26)
Caecum 420 1(1.0) 5(17)
Appendix 1(05) 0 1(03)
Tumor grade*
Grade 1 129 (62.9) 65 (67.0) 194 (64.2)
Grade 2 75(36.6) 32(33.0) 107 (35.4)
Grade 3 0 0 0
Not done 1(05) [ 1(03)
Current stage of disease
1 [ 1(1.0) 1(03)
2(10) 3(@31) 5(17)
7(34) 3(@31) 10(33)
196 (95.6) 90 (92.8) 286 (94.7)
Time since initial diagnosis of primary
site (months)*
<6 months 26 (12.7) 12(124) 38 (12.6)
>6 months - < 12 months. 37 (18.0) 13(13.4) 50 (16.6)
>12 months - < 18 months 14(68) 12(124) 26 (8.6)
>18 months - < 24 months 12(59) 9(93) 21(7.0)
>24 months - < 36 months 29 (14.1) 13(13.4) 42(13.9)
>36 months 87 (42.4) 38(39.2) 125 (41.4)
Time since most recent
recurrence/relapse (months)
<1 month 70 (34.1) 38(39.2) 108 (35.8)
>1 month - < 3 months 96 (46.8) 48 (49.5) 144 (47.7)
>3 months - < 6 months 32(156) 9(93) 41(136)
>6 months - <9 months 5(24) 1(1.0) 6(20)
>9 months - < 12 months. 0 1(1.0) 1(03)
>12 months [ 0 0
Missing 2(10) [ 207

Proliferation index by primary tumor
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Everolimus+BSC  Placebo+BSC  All patients

Variable N=205 N=97 N=302
n (%) n (%) n (%)

Primary tumor=Other than lung

< 2% Ki-67 index or <2 61(29.8) 22(227) 83 (27.5)

mitoses/10HPF

3-20% KI67 index or 2-20 66 (32.2) 38(39.2) 104 (34.4)

mitoses/10HPF

>20% Ki67 index or >20 [ 1(1.0) 1(03)

mitoses/10HPF

Not done 14(68) 9(93) 23(76)
Primary tumor=Lung

<2 mitoses/10HPF 2(10) 1(1.0) 3(10)

210 mitoses/10HPF 7(34) 7(72) 14(46)

>10 mitoses/10HPF 0 0 0

< 2% KI67 index 6(29) 2(21) 8(26)

3-20% KI67 index 37 (18.0) 15 (15.5) 52(17.2)

>20% KI67 index 3(15) 0 3(10)

Not done 8(39) 2(21) 10(33)
Baseline CgA

<2XULN 91 (44.4) 47 (48.5) 138 (45.7)

>2XULN - < 5XULN 33 (16.1) 11(113) 44(146)

>5XULN 59(28.8) 36 (37.1) 95(315)

Missing 22(10.7) 3@31) 25(8.3)
Baseline NSE

<UIN 122 (59.5) 66 (68.0) 188 (62.3)

>ULN - < 2xULN 52(25.4) 17(175) 69(228)

>2ULN 8(39) 10(103) 18(6.0)

Missing 23(112) 4@ 27 (8.9)
Liver tumor burden, n (%)

0% 34 (16.6) 14(14.4) 48 (15.9)

>0-10% 119 (58.0) 61(629) 180 (59.6)

>10-25% 29(14.1) 8(82) 37 (12.3)

>25-50% 9(a4) 4@ 13(43)

>50% 12(59) 10(103) 22(73)

Unknown 2(10 0 207)

CgA: chromogranin A; NSE: neuron specific enolase:
* Based on a mapping between histological grade and WHO grade.
= Time since initial diagnosis and time since most current relapse until randomization date.
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Everolimus+BSC _ Placebo+BSC

N=205 N=97
Stratification factor at randomization * n (%) n (%)
Prior SSA treatment >
Yes 107 (52.2) 50 (51.5)
No 98 (47.8) 47 48.5)
Tumor origin
IS 104 (50.7) 49 (50.5)
B* 101 (49.3) 48 (49.5)
WHO performance status.
0 146 (71.2) 70 (722)
1 59(28.8) 27 (27.8)
Cross-classification of strata
Prior SSATumor origin AWHO PS 0 42(205) 20 (206)
Prior SSA/Tumor origin AWHO PS 1 19.(93) 9(9.3)
Prior SSA/Tumor origin BWHO PS 0 31(15.1) 15 (15.5)
Prior SSA/Tumor origin BWHO PS 1 15(73) 6(62)
No prior SSA/Tumor origin AWHO PS 0 32(15.6) 15 (15.5)
No prior SSA/Tumor origin AWHO PS 1 11(54) 5(52)
No prior SSA/Tumor origin BWHO PS 0 41(20.0) 20 (206)
No prior SSA/Tumor origin BWHO PS 1 14/(6.8) 7(7.2)

'SSA: somatostatin analog; WHO: World Health Organization
" Strata as entered in the IRT during randomization

2 The somatostatin analogs (SSA) pretreated stratum is defined as patients who had continuously
received SSA for 212 weeks any time prior to study inclusion.

* The tumor origin stratum is A for appendix, caecum, jejunum, ileum, duodenum and carcinoma of
unknown primary (CUP).

“ The tumor origin stratum is B for lung, stomach, rectum and colon except caecum.
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Everolimus + BSC Placebo + BSC Al patients

N=205 N=57 N=302

Prior somatostatin analogs (SSA) - N (%) 109 (53.2) 54(55.7) 163 (54.0)
Type of prior SSA" - n(%)

Octreotide LAR 84(77.1) 42(778) 126 (77.3)

Octreotide sc 12(11.0) 11(204) 23(14.1)

Pasireotide LAR 2(18) 1019) 3(18)

Lanreotide LAR 18 (16.5) 5(93) 23(14.1)

Other LAR 4@7) 1019) 5(31)

Other s¢ 3(28) 0 3(18)
Duration of exposure to prior SSA* (months)

n 109 (53.2) 54(55.7) 163 (54.0)

Mean (SD) 2418(25267)  21.08(20.339) 23.15(23.730)

Median 15.90 1487 1495

Min - Max 00-1035 00-773 00-1035
Duration of exposure to prior SSA categories* - n(%)

<6 months 25(229) 15 (27.8) 40 (24.5)

& months to <2 years 46 (422) 21(389) 67 (41.1)

2 years to <5 years 27 (24.8) 13 (24.1) 40(24.5)

=5years 11(10.1) 5(93) 16(9.8)
Time since last prior exposure to SSA - n(%)

Ongoing 0 0 [

<4 weeks 0 0 [

4 weeks to <8 weeks 43(39.4) 25(46.3) 68 (41.7)

8 weeks to <24 weeks 43(39.4) 19(352) 62(38.0)

24 weeks to <2 years 16 (14.7) 6(11.1) 22(135)

2 years to <5 years 6(55) 3(56) 9(55)

2 5years 1(09) 1(19) 2(12)

LAR: long-acting repeatable; sc: subcutaneously
" Patients could have been exposed to more than one type of somatostatin analogs.

= Prior exposure to SSA, in months, is derived as (the last known date SSA was given - the first known
date SSA was given +1) divided by 30.4375.
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Everolimus+BSC  Placebo+BSC Al patients.
Characteristics N=205 N=97 N=302
n (%) n (%) n (%)
‘Any prior antineoplastic therapy * 159 (77.6) 82 (84.5) 241(79.8)
Any prior radiotherapy 24(215) 19(196) 63(209)
Any prior surgery * 121 (59.0) 70(72.2) 191(63.2)
Any loco-regional therapy 23(112) 10(103) 33(109)
Any prior medications * 63(30.7) 29(29.9) 92(30.5)
Any prior chemotherapy 54(26.3) 23(23.7) 77(255)
Any prior hormonal therapy 1(05) 1(1.0) 207)
Any prior immunotherapy 7(34) 5(52) 12(40)
Any prior targeted therapy 2(10) 0 207)
Any prior other therapy 2(10) 4@1) 6(20)

* Any prior antineoplastic therapy includes patients who have had prior medication (other than
somatostatin analog), radiotherapy or surgery.

= Biopsies will not be counted as prior antineoplastic therapies.

* A patient with multiple therapy types is only counted once within Any prior medications’
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Everolimus+BSC Placebo+BSC
category 05 N=97
Number of events —n (%) 113 (55.1) 65 (67.0)
Progression - n (%) 104 (50.7) 60 (61.9)
Death -n (%) 9(4.4) 5(52)
Number censored — n (%) 92 (44.9) 32(33.0)
P-value | <0.001
Hazard ratio ? (95% CI) 0.48 (0.35, 0.67)
Percentiles (95% CI) (months)
25th percentile 555(3.91,7.10) 1.94 (187, 3.42)
Median 11.01(9.23, 1331) 3.91(3.58,7.43)
75th percentile 21.19 (17.71,NE ) 16.69 (8.08, 29.40)

Kaplan-Meer estimate (35% CI)
2 months
4 months
& months
8 months
10 months
12 months
15 months
18 months

90.1(84.8, 93.5)
81.2(74.9,86.2)
72.1(65.0, 78.0)
62.4(54.8,69.1)
517 (44.0, 59.0)
444(367,518)
40.1(325,476)
31.8(24.1,39.8)

746 (64.3, 82.4)
49.1(38.1,59.2)
401 (295, 50.5)
35.8(254,46.2)
31.3(213,417)
28.1(18.5, 38.6)
26.4(16.9, 36.8)
24.4(150,349)

NE: not estimable

2 P-value s obtained from the one-Sided siratified log-rank test.

2 Hazard ratio is obtained from the stratified Cox model.
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“Tumor origin: stratum A - appendix, cecum, jejunum, fleum, duodenum, and carcinoma of unknown
primary (CUP); stratum B - lung, stomach, rectum, and colon (with the exception of cecum)
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‘Stratified HR Stratified and covariate-
adjusted HR

Overall population 0.48 (035, 0.67) 0.42(025,0.60)
Race.

Caucasian (n=230) 067 045,100 056 (0.36,087)

Asian (n=50) 012(004,032) 0.14(0.04,051)

Other (n=22) 0.190.04,081) NE
Gender

Male (n=142) 063(039,1.01) 052(0.30,090)

Female (n=160) 032 (020,052 025(0.15,043)
Primary tumor origin

leu (n=71) 122(056,265) 101(043,237)

Other (n=231) 039027,055) 035(023,052)
IR Hazard ratio; NE Not estimable.

1 Model fitted on the subset of 272 patients for whom all covariates were known
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Placebo+BSC

category N=97
Number of events —n (%) 42 (205) 28 (28.9)
Number censored — n (%) 163 (79.5) 69(71.1)
P-value |

Hazard ratio ? (95% CI) 064 (0.40, 1.05)

Percentiles (95% Cl) (months)
25th percentile
Median
75th percentile
Kaplan-Meer estimate (35% CI)
3 months
& months
9 months
12 months
15 months
18 months

2366 (17.61; 27.27)
27.27 (27.27; NE)

NE (27.27; NE)

98.0(947:99.2)
94.9 (906 97.2)
927 (86.0; 95.6)
88.8(83.4; 926)
84.3(78.1: 88.8)
806 (73.8: 85.8)

16.46 (9.00; 20.96)

NE (22.18; NE)
NE

97.9(91.9; 99.5)
90.3 (82.2: 94.8)
846 (75.3; 90.6)
822 (726:88.7)
77.2(66.9: 84.7)
728 (617.81.1)

NE: Not estimable

2 P-value is obtained from the one-Sided siratified log-rank test.
2 Hazard ratio is obtained from the stratified Cox model.
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Everolimus+BSC  Placebo+BSC
N=205 N=s7
n (%) n (%)
Best overall response
Complete response (CR) 0 0
Partial response (PR) 420 1(1.0)
Stable disease (SD) 165 (80.5) 62(63.9)
Progressive disease (PD) 19(9.3) 26(26.8)
Unknown (UNK) 17(8.3) 8(82)
Response analysis
Overall response rate ORR (CR of PR) 420 1(1.0)
95% Clfor ORR ' (05:49) (0.0:56)
Disease control rate DCR (CR or PR or SD) 169 (82.4) 63(64.9)
95% Cl for DCR (76.5:87.4) (54.6:74.4)

" The 95% Cl for the frequency distribution of each variable were computed using exact binomial

method.
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Analysis of time to definitive deterioration of the FACT-G total score by at least 7 points
Full Analysis set

Everolimus + BSC

Placebo + BSC

Log-rank test

Hazard ratioc

N=205 Nes7 p-value [3] (953 c1) (4]

Number of events - n (%) 79 (38.5) 39 (40.2) 0.155 0.81 (0.55, 1.21)
Definitive deterioriation - n (%) 77 (37.6) 38 (35.2)
Death - n (%) 2 @0 1 @)

Number censored - n (%) 126 (61.5) 58 (53.8)

Bercentiles (95% CI) (moncths) [1]
25 3.98 (3.65, 7.36) 2.33 (1.84, 4.07)
Median 11.27 ( 9.26, 18.35) 9.23 (5.52, NE )
75% NE (22.11, NE) NE (2.8, XE)

% Event-free probability estimates

(es% C1) (2]
2 months 86.4 (80.1, 90.8) 77.8 (67.2, 85.5)
4 months 74.7 (67.1, 80.8) 67.1 (55.4, 7e.3)
& months €9.4 (61.4, 76.1) 6.7 (44.2, 67.4)
& months €4.4 (36.0, 71.6) 50.3 (38.1, 62.3)
10 months $5.3 (46.3, 63.3) 48.8 (35.5, &0.4)
12 months 49.5 (40.4, 57.9) 46.5 (33.7, 58.4)
15 months 44.3 (35.2, 53.0) 46.5 (33.7, 58.4)
18 months 41.8 (32.6, 50.7) 46.5 (33.7, 58.4)
21 months 37.1(27.1, 47.1) 407 (25.5, 55.4)
22 months 33.3 (22.4, 44.9) NE

- [1] Percentiles with 95% CIs are calculated from PROC LIFETEST output using method of Brookmeyer and Crowley (1882).

- [2] % Evenct-free probability estimate is the estimated probability that a patient will remain event—fres up to the
specified time point. § Event-free probability estimates are obtained from the Kaplan-Meier survival estimates.
Greenwood formula is used for CIs of KM estimates.

- [3] Both Log-rank test and Cox PH model are stratified by the randomization stratification factors: prior SSA,
location and WO performance status. P-value is one tailed.

- [4] Hazard Ratio of Everolimus+BSC versus Placebo+BSC.

cumor
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Kaplan-Meier plot of time to definitive deterioration of the FACT-G total score by at least 7 points.

Ful Analysis Set
100
Hazard Ratio = 0.81
90 95% CI[0.55:1.21]
Kaplan-Meier medians
80 Everolimus + BSC : 11.27 [9.27;19.35] Months
. Placebo + BSC : 9.23 [5.52:NA] Months
£ 704 A Log-Rank P-value = 0.155
P«
s
g 50
2 401
xg Yy
& 307
20 . Censoring Times
. Everoimus + BSC (N = 79/205)
10 - - Placebo + BSC (VN = 39/97)
o
T T T T T T T T T T T T
) 2 4 6 8 0 12 15 8 21 2 27
Time (Months)
No.of patients stil at risk
Time (Morths) 0 2 4 6 8 0 12 5 18 21 2 27
Everolimus +BSC 205 137 106 8 75 5 50 38 20 1 3 o
Placebo+BSC 97 59 42 31 25 2 20 6 8 4 o o

- [1] P-value is obtained from the log-rank test
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Rnalysis of time to definitive deterioration of WHO performance status
Full Analysis set

Everolimus + BSC

Placebo + BSC

Log-rank test

Hazard ratioc

N=205 Nes7 p-value [3] (953 c1) (4]

Number of events - n (%) 68 (33.7) 24 (24.7) 0.529 1.02 (0.63, 1.64)
Definitive deterioriation - n (%) e (33.2) 23 (23.7)
Death - n (%) 1 (0.5) 1 @)

Number censored - n (%) 136 (66.3) 73 (75.3)

Bercentiles (95% CI) (moncths) [1]
25 6.70 (3.84, 9.99) 5.78 (2.83, 15.54)
Median 25.46 (17.54, NE) NE (8.31, XE)
75% NE (25.46, NE) NE ( NE, NE)

% Event-free probability estimates

(es% C1) (2]
2 months 0.5 (85.3, 93.9) 2.5 (84.9, 96.3)
4 months 80.2 ( 73.5, 85.3) 0.0 ( €9.2, 87.3)
& months 76.4 (65.4, 62.0) 73.7 (6L.3, 82.7)
& months 72.3 (64.8, 78.4) 66.7 (52.8, 71.3)
10 months €7.7 (395, 74.3) 4.1 (49.5, 75.3)
12 months €4.1 (35.5, 71.2) 4.1 (49.5, 75.3)
15 months €2.2 (153.7, 89.5) 4.1 (49.5, 75.3)
18 months $5.5 (46.6, 64.2) 60.5 (45.3, 72.8)
21 months S0.1 (38.7, 55.7) 60.5 (45.3, 72.8)
24 months 50.1 (38.7, 55.7) 60.5 (45.3, 72.8)
27 months NE €0.5 (45.3, 72.8)

- [1] Percentiles with 95% CIs are calculated from PROC LIFETEST output using method of Brookmeyer and Crowley (1882).
- [2] % Evenct-free probability estimate is the estimated probability that a patient will remain event—fres up to the
specified time point. § Event-free probability estimates are obtained from the Kaplan-Meier survival estimates

for all treatment groups; Greenwood formula is used for Cls of KM estimates.

- [3] Both Log-rank test and Cox PH model are stracified by the randomization stratification factors: prior SSA,
location and WO performance status. P-value is one tailed.
- [4] Hazard Ratio of Everolimus+BSC versus Placebo+BSC.

cumor
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Kaplan-Mesier plot of time to definitive deterioration of the WHO performance status by at least one category

Full Analysis Set
100
Hazard Ratio = 1.02
95 % CI [0.63/1.64]
90
jer medians
80 Everolimus + BSC : 25.46 [17.54NA] Months
Placebo + BSC : NA [8.31:NA] Morths
8 70 Log-Rank P-value = 0.529
s
g 50
2 40
2
& 307
204
10-]

0 2 4 6 8 10 12 15 18 2 E2 27
Time (Months)
No.of patients stil at risk
Time (Months) 0 2 4 6 8 10 12 15 18 2 2 27
Everolimus+BSC 205 163 132 114 98 79 65 57 35 17 5 [
Placebo+BSC 97 76 47 32 27 23 2 19 12 8 4 1

- [1] P-value is obtained from the stratified log-rank test.

ool
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Fold change from baseline

Least square means of Chromogranin A (CgA) and Neuron specific enolase (NSE) change over time
Full Analysis Set

CGA (ng/ml)

NSE (ng/mi)

254

2.0

15

1.0

T
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A B e
234567891
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Time (time window)

Treatment Regimen Code
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T
0 11 12
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Independent central review
SEGAVolume ~ Baseline ~ Month3  Month6  Month12  Month24  Month36  Month48  Month60  Month 72

(cm?) 8 n-26 n=27 n-26 n-24 n-23 n-24 n-23 n-8
Mean (SD) 245(2813) 147(1646) 133(1497) 126(1526) 119(1042) 126(1298) 116 (0.961) 124(0.959) 124 (1.004)
Median 174 084 093 084 094 112 102 117 081
Range 049-1423 025-832 031-798 029-818 020-463 022-652 018-419 021-439 035-294
Reduction from baseline
Mean (SD) 108(1338) 119(1433) 107(1276) 125(1994) 1.41(1.814) 143(2267) 144(2230) 180 (1816)
Median 063 083 0385 071 071 083 050 132
Range 012-591 006-625 002-605 -055-960 015-771 000-1096 -074-984 009-451
95% Cl for 0310 0512 0413 0212 [0212 [0314 [0212 [0532
median
Percentage reduction from baseline n (%)
250% 10(385)  9(333) 9(346)  12(500)  10(435)  14(583)  12(522)  4(500)
230% 17(654)  21(778)  20(769)  19(792)  18(783)  19(792)  14(609)  6(750)
0% 25(962)  27(1000) 26(1000) 23(958)  23(1000) 23(958)  21(913)  8(100.0)
No change 0 0 0 0 0 1(42) 0 0
% Increase. 1(38) 0 0 142) 0 0 2(87) 0

Based on the scan date MRI assessments were assigned to time windows (constructed around the scheduled assessment fime).

Iftwo assessments occurred in the same fime window the assessment closest to the scheduled assessment ime was used in the analysis.

‘The 95% confidence interval (CI)for the median reduction from baseline was obtained by bootstrap simulation.

MRI assessments were done every 6 months after 12 months of exposure on everolimus. The intermediate timepoints are available in the source table.
'SD: Standard deviation
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Everolimus

N=111
n (%)
Best overall SEGA response - n (%)
Response 64(57.7)*
Stable disease 44 (39.6)
Progression 0
Not evaluable 3(27)
SEGA response rate - n (%) 64 (57.7)
95% CI for SEGA response rate' [47.9; 67.0]

SEGA response was defined as a reduction in SEGA volume of at least 50% relative to Baseline,
where SEGA volume was the sum of the volumes of all target SEGA lesions identified at Baseline, and
confirmed with a second scan performed at least eight weeks (or at any timepoint thereafter) after the
first scan that shows a response. For patients who responded at 12 weeks of treatment, the routine 24
week scan was sufficient to confirm response. In addition, SEGA response required that the non-target
SEGA lesions had not unequivocally worsened, that no new SEGA lesions (= 1 cm in longest
diameter) were identified, and the absence of new or worsening hydrocephalus defined by central
radiological assessment of ventricular configuration changes, venfricular cap signs (periventricular
edema) and qualitative assessment of CSF flow dynamics.

Emct 95% Cl obtained from the Clopper-Pearson method (Clopper and Pearson, 1934).

2 For 16 patients, the confirmed response occurred more than 28 weeks after the first SEGA response.
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Everolimus

N=111
Sum of volumes of target Week 12 Week 24 Week 48 Week 96 Week 144 Week 192 Week 240
SEGA lesions
(cm®) n=106 n=105 n=104 n=98 n=92 n=66 n=26
Baseline (cm®)
Mean (SD) 256 (3.336) 247 (3.165) 2.49(3.178) 2.56 (3.249) 247 (3.273) 260 (3.699) 255 (5.061)
Median 157 155 157 1.60 157 1.60 103
Range 0.2;252 02,252 02;252 03;252 02;252 02,252 0.3;25.2
Value at the assessment (cm®)
Mean (SD) 142 (1492) 1.29(1.357) 1.25(1.343) 1.30 (1.399) 1.18 (1.215) 1.06 (1.143) 0.99 (1.574)
Median 0.98 089 089 0.84 076 064 044
Range 01;78 01;76 01;72 01,79 0.1;69 01;72 01;78
Change from Baseline (cm?)
Mean (SD) -1.14 (2.197) -1.18 (2.194) -1.24 (2.308) -1.26 (2.296) -1.29 (2.437) -1.54 (2.766) -1.56 (3.802)
Median 057 062 064 -0.60 -0.60 071 027
Range -18.3;0.2 -19.1; 0.1 -19.9;04 -17.9;09 -18.6;0.8 -18.0;0.2 -17.3;04
Percentage change from Baseline
Mean (SD) -37.99(18663) -4240(19.571) -4426(21.373) 4192 (22577) -4287(26.250) -4647(26530) -40.12(29.860)
Median -37.76 4495 -46.90 -46.49 4823 -54.18 4533
Range -75.0;10.1 852,224 -89.0; 123 -916;285 -95.6;59.6 -97.5;50.0 992,137
Percentage change from Baseline
=-50% 29(27.4) 39 (37.1) 48 (46.2) 45 (45.9) 42 (45.7) 41(62.1) 12 (46.2)
<-30% 72(67.9) 78 (74.3) 78 (75.0) 70 (71.4) 68 (73.9) 51(77.3) 17 (65.4)
<0% 103 (97.2) 102 (97.1) 101 (97.1) 92(93.9) 85 (92.4) 61(924) 22 (84.6)
=0% 3(2.8) 3(29) 3(29) 6(6.1) 7(7.6) 5(7.6) 4(154)
=10% 1(0.9) 1(1.0) 1(1.0) 3(3.1) 4(43) 2(3.0) 2@7)
225% 0 0 [1] 1(1.0) 2(22) 2(3.0) 0

Baseline represents start of therapy with everolimus.
Statistics and percentages are calculated relative to the number of patients (n) evaluated at Baseline and the comesponding time window.
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Everolimus

N=112
n (%)
Best overall angiomyolipoma response - (%)
Response 65 (58.0)
Stable Disease 34 (30.4)
Progression 1(09)
Not Evaluable 12(10.7)
Angiomyolipoma Response Rate, 95% CI[1] 65 (58.0)[48.3, 67.3]

[1] Exact 95% Cl obtained from the Clopper-Pearson method (Clopper and Pearson 1934)
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Everolimus (N-112)

Sum of volumes of target Week 12 Week 24 Week 48 Week 96 Week 144 Week 192 Week 240
angiomyolipoma lesions (cm’) n=104 n=103 n=100 =98 n=g1 n=61 n=2
Baseline (cm’)
Mean (SD) 1837(25705) 1865(257.95) 188.1(25118) 1862(25197) 1819(22343) 2049(30162) 2362 (38387)
Median 873 889 971 971 %85 %02 880
Range 281016115 281016115 281016115 B6L161LS 861014085 1031016115 1231016115
Value at the assessment (cm’)
Mean (SD) 1069(17097) 1025(173.00) $82(17041) S7.0(17870) 8B.0(14230) 109.1(233.16) 1447 (357.54)
Median 415 466 455 389 367 381 310
Range 271010812 171012401 161012863 291013676 26108015 261014595 401017216
Change from baseline (cm’)
Mean (SD) 765(39.48)  B4.1(10469) -89.9(108.96) BO2(11249) -93.9(10962) -95.5(107.68) -915(14193)
Median 407 450 520 494 78 503 390
Range 520300106 61531091 67500106 687410235 -608010256 614910270 6247101100
Percentage change from baseline
Mean (SD) 431(2184)  477(2294) S06(2503)  521(2689) S49(2678)  ST1(2727)  523(3543)
Median 464 12 548 89 05 519 827
Range 79710256 84810242  -90210244 91510282 -G28t0254 95110380  9.1t0262
Percentage change from baseline [1] -
n(%)
<= 50% 48(442) 57(553) 62(620) 62(833) 62(68.1) 42(889) 17 (65.4)
<= 30% 78(75.0) 83(80.6) 7979.0) 79(806) 75 (824) 52(852) 21(808)
<0% 100(%62)  100(87.1)  84(34.0) 93(849) 85(93.4) 58(95.1) 21(808)

% 4@8) 3@9) 8(80) 561 6(88) 349 s(192)
>=10% 329 3@9) 1010 361 3(33) 2@3) 207)
2225% 101.0) [ 0 1(1.0) 1.1 1016) 138)

1] Percentages are calculated refative to the number of patients evaluated at baseline and the corresponding time window
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Exposure variable
Exposure categories (weeks) —n (%)
<a
4t0<8
8to<12
12t0<24
2410 <36
3610 <48
4810 <60
60to <72
7210 <84
284
Duration of exposure (weeks)
n
Mean
sD
Median
Minimum
Maximum
Total patient-year exposure *

- A patient is counted in only one exposure category.

Everolimus + BSC.
N=202

13(6.4)
8(40)
11(5.4)

33(16.3)

24(119)

27 (13.4)
13(6.4)
9(a5)

32(15.8)

32(15.8)

202
4668
32498
4043
07
1204
180.7

Placebo + BSC
N=98

[
6(6.1)
18 (18.4)
29(29.6)
15 (15.3)
4@
4@
2(20)
8(82)
12(122)

98
35.02
32690
1964
40
130.3
658

* Total patient-year exposure is the sum of each patient's exposure in days divided by 365.25.
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Placebo +BSC

N=98
Allgrades  Grade3/4 All grades Grade 3/4
category n (%) n (%) n (%) n (%)
All deaths ' 41(203) 28 (286)
On-treatment deatns > 7(35) 3(3.1)
Adverse events 200(99.0) 140(69.3) 87(888) 28 (28.6)
Suspected to be drug-related 193(955) 106(525) 67(684) 13 (133)
Serious adverse events 85(421)  71(351) 19(194)  14(143)
Suspected to be drug-related 42(208)  33(163)  6(61) 5(5.1)
AES leading to discontinuation 59(292) 36(178)  T(71) 5(5.1)
Suspected to be drug-related 41(203)  24(119) 4@ 3(31)
AES requiring dose interruption and/or change 142 (70.3)  81(40.1)  19(19.4)  9(92)
Suspected to be drug-related 124(614) 63(312) 12(122)  3(31)
AES requiring additional therapy 184(911) 110(545) 70(714) 19 (19.4)
Suspected to be drug-related 167(827)  73(361)  34(347)  8(82)

- Categories are not mutually exclusive. Patients with multiple events in the same category are counted
only once in that category. Patients with events in more than 1 category are counted once in each of
those categories.

2 Al deatns including those >30 days after end of treatment.

? Deaths occurring >30 days after end of treatment are not included.

_ Additional therapy includes all non-drug therapy and concomitant medications.
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Everolimus+BSC Placebo+BSC

N=202 N=98
Al grades Grade 3/4 Al grades Grade 3/4
Preferred term n (%) n (%) n (%) n (%)
Any preferred term 200 (99.0) 140 (69.3) 87 (88.8) 28(28.6)
‘Stomatitis 111 (55.0) 15(7.4) 19(19.4) 0
Diarthoea 83 (41.1) 18(89) 30 (30.6) 2(20)
Oedema peripheral 78 (38.6) 6(30) 6(6.1) 1010
Fatigue 75 (37.1) 9(45) 35(35.7) 1010
Rash 61(30.2) 1(05) 9(92) 0
Cough 55(27.2) 0 20 (20.4) 0
Nausea 53(26.2) 6(30) 17 (173) 1010
Asthenia 47 (233) 5(25) 8(82) 0
Pyrexia 47 (233) 420 8(82) 0
Anaemia 45(223) 11(54) 9(92) 2(20)
Decreased appetite 45(223) 2(10) 17 (173) 1010
Weight decreased 44(218) 3(15) 1(112) 1010
Dyspnoea 40(19.8) 5(25) 1(112) 2(20)
Abdominal pain 39 (19.3) 10(5.0) 19(19.4) 5(5.1)
Dysgeusia 37 (18.3) 1(05) 4@ 0
Pruritus 35(17.3) 1(05) 9(92) 0
Vomiting 30 (14.9) 7(35) 12(122) 2(20)
Back pain 27 (13.4) 3(15) 14(143) 0
Pneumonitis 27 (13.4) 3(15) 2(20) 0
Epistaxis 26 (12.9) 1(05) 3@31) 0
Headache 25(124) 0 15(15.3) 0
Arthralgia 24(11.9) 1(05) 8(82) 0
Hyperglycaemia 24(11.9) 9(45) 3@31) 0
Hypertension 24(11.9) 8(40) 8(82) 3(31)
Urinary tract infection 22 (10.9) 420 5(5.1) 0
Constipation 21(10.4) 0 18 (18.4) 0
Abdominal pain upper 19(94) [ 1(112) [
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Preferred term

Total
‘Stomatitis
Diarthoea

Fatigue

Rash

Oedema peripheral
Nausea

Anaemia

Asthenia
Decreased appetite

Dysgeusia
Pneumonitis

Cough
Pruritus

Pyrexia
Dyspnoea
Hyperglycaemia

Everolimus + BSC

N=202
Allgrades  Grade 3/4
n (%) n (%)
193(955) 106 (525)
111(850)  15(7.4)
63(312) 15(7.4)
62(30.7) 7(35)
55(27.2) 1(05)
52(257) 420
35(17.3) 3(15)
33(16.3) 8(40)
33(16.3) 3(15)
32(15.8) 1(05)
30 (14.9) 1(05)
27 (13.4) 3(15)

26 (12.9) 0

26 (12.9) 1(05)
22(109) 420
21(104) 2(10)
21(104) 7(35)

Placebo + BSC

N=s8
Allgrades  Grade 3/4
n (%) n (%)
67(684)  13(133)

17 (173) 0
16 (16.3) 2(20)
24(245) 1(1.0)
8(82) 0
4@ 1(1.0)
10(102) 0
2(20) 1(1.0)
5(5.1) 0
6(6.1) 0
4@ 0
1(10) 0
3(31) 0
4@ 0
5(5.1) 0
4@ 1(1.0)
2(20) 0
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Total number of on-treatment deaths
Study indication as primary cause of death
Any system organ classiprincipal cause of death

Neoplasms benign, malignant and unspecified (incl.
cysts and polyps)

Neuroendocrine tumor

Other as primary cause of death

Any system organ classiprincipal cause of death
Cardiac disorders
Cardiac failure:
Infections and infestations
Septic shock
Lung infection
Respiratory, thoracic and mediastinal disorders.
Respiratory failure
Dyspnoea

Everolimus + BSC
N=202
n (%)
7(@35)

420
420

420

3(15)
1(05)
1(05)
1(05)
1(05)
0
1(05)
1(05)
[

Placebo + BSC
N=98
n (%)

3@31)

1(1.0)
1(1.0)

1(1.0)

2(20)
[

[
1(1.0)
[
1(1.0)
1(1.0)
[
1(1.0)

On-treatment deaths are deaths which occurred up to 30 days after the discontinuation of study

treatment.
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System Organ Class
Preferred term

Total
Blood and lymphatic system disorders
Anaemia
Cardiac disorders
Cardiac failure
Gastrointestinal disorders
Abdominal pain
Diarrhoea
Small intestinal obstruction
Vomiting
Nausea
General disorders and administration site
conditions
Pyrexia
Asthenia
Fatigue
Non-cardiac chest pain
Hepatobiliary disorders
Cholecystitis
Infections and infestations
Pneumonia
Urinary tract infection
Metabolism and nutition disorders
Hypokalaemia
Renal and urinary disorders
Renal failure acute

Respiratory, thoracic and mediastinal
disorders

Pneumonitis

Dyspnoea
Pleural effusion

Everolimus + BSC

N=202
Allgrades  Grade 3/4
n (%) n (%)
85(421)  71(35.1)
6(30) 40
6(30) 40
10(5.0) 7(35)
3(15) 2(10)
32(158)  23(114)
11(5.4) 6(30)
8(40) 5(25)
6(30) 6(3.0)
5(25) 3(15)
3(15) 2(10)
19(9.4) 10(5.0)
9(a5) 2(10)
5(25) 2(10)
5(25) 40
0 0
10(5.0) 10(5.0)
3(15) 3(15)
20(9.9) 15(7.4)
6(30) 5(25)
3(15) 1(05)
10(5.0) 8(40)
3(15) 3(15)
7(35) 5(25)
3(15) 2(10)
18 (8.9) 11(54)

420 0
3(15) 2(10)

3(15) 2(1.0)

Placebo + BSC

N=38
Allgrades  Grade 3/4
n (%) n (%)
19(194)  14(143)
0 0
0 0
0 0
0 0
6(61) 5(5.1)
4@ 331
0 0
0 0
2(20) 2(20)
1(1.0) 1(1.0)
4@ 1(1.0)
1(1.0) 0
0 0
0 0

2(20) 0
1(1.0) 1(1.0)
0 0
1(1.0) 1(1.0)
0 0
0 0
1(1.0) 1(1.0)
0 0
3(31) 3(31)
331 331
2(20) 1(1.0)
0 0
1(1.0) 1(1.0)
0 0
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System Organ Class
Preferred term

Total
Gastrointestinal disorders

Stomatitis

Diarrhoea

Abdominal pain

Pancreatitis
General disorders and administration site
conditions

Asthenia

Fatigue

Oedema peripheral
Infections and infestations

Lung infection

Pneumonia
Investigations

Gamma-glutamyltransferase
increased

Ejection fraction decreased

General physical condition abnormal
Psychiatric disorders

Anxiety

Confusional state
Renal and urinary disorders

Proteinuria

Renal failure acute
Respiratory, thoracic and mediastinal
disorders

Dyspnoea

Respiratory failure
‘Skin and subcutaneous tissue disorders

Rash

Everolimus + BSC

Allgrades  Grade 3/4

n (%) n (%)
59(292)  36(17.8)
18 (8.9) 10(5.0)
6(30) 2(10)
3(15) 2(10)
2(10) 1(05)
0 0
6(30) 4@0)
2(10) 1(05)
2(10) 2(10)
2(10) 1(05)
6(30) 3(15)

2(10) 0
2(10) 2(10)
8(40) 6(3.0)
3(15) 3(15)
2(10) 2(10)

0 0

0 0

0 0

0 0
2(10) 2(10)
2(10) 2(10)

0 0
6(30) 3(15)
1(05) 0
1(05) 1(05)
5(25) 2(10)
2(1.0) 0

Placebo + BSC

N=38
Allgrades  Grade 3/4
n (%) n (%)
7@ 5(5.1)
1(1.0) 1(1.0)
0 0
0 0
0 0
1(1.0) 1(1.0)
0 0
0 0
0 0
0 0
0 0
0 0
0 0
1(1.0) 1(1.0)
0 0
0 0
1(1.0) 1(1.0)
2(20) 1(1.0)
1(1.0) 1(1.0)

1(1.0) 0
1(1.0) 1(1.0)
0 0
1(1.0) 1(1.0)
2(20) 1(1.0)
1(1.0) 1(1.0)

1(1.0) 0
0 0
0 0
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Evercolimus + BSC

Placebo + BSC

N=202 N=38&
PYE = 180.7 PYE = €5.8
Grouping R11 grades Grade 3/4 All grades Grade 3/4
Preferred term
n (%) Adj.rate n (%) Adj.rate n (%) Adj.rate n (%) Adj.rate
Cardiac disorders (incl. cardiac
failure)
-Total 18 ( 8.9) 10.0 B 4.0) 4.4 3 (3.1 4.6 0 0
Cardiac failure 5 (2.5) 2.8 2 1.0) 1.1 0 0 o 0
Pericardial effusion 3 (1.8 1.7 1 0.8) 0.6 o 1] 0 o
Tachycardia 3 (1.5) 1.7 0 0 0 1] 0 0
Atrial fibrillation 2 (1.0) 1.1 1 0.5) 0.€ o 0 0 0
Cardiac failure congestive 2 (1.0) 1.1 2 1.0) 1.1 o 1] 0 1]
Sinus tachycardia 2 (1.0) 1.1 o 0 0 1] 0 0
Acute coronary syndrome 1 (0.5) 0.8 0 0 0 o 0 0
Angina pectoris 1 (0.5 0.6 0 0 1 (1.0) 1.5 0 0
Arrhythmia 1{0.5 0.8 0 o o 0 0 o
Carcinoid heart disease 1 (0.5 0.8 o o o 0 0 0
Cardiac failure chronic 1 (0.5 0.8 1 0.5) 0.8 0 0 0 o
Cardiovascular disorder 1 (0.5 0.8 1 0.8) 0.6 o 1] 0 o
Coronary artery diseases 1 (0.5 0.8 0 o o 1] o 1]
Left ventricular dysfunction 1 (0.5) 0.8 1 0.5) 0.¢ 0 0 0 0
Myocardial infarction 1 (0.5 0.¢ 1 0.5) 0.¢ 0 0 0 0
Palpitations 1 (0.5 0.6 o 0 2(z2.0) 3.0 0 o
Tricuspid valve incompetence 1 (0.5 0.6 1 0.5) 0.6 0 0 0 0
Ventricular extrasystoles 1 (0.5 0.¢ o 0 0 0 o o

- PYE (patient year exposure) is the sum of sach patient's exposure in yesars.
- The adjusted rate for a given REs is calculated as number of patients with a given AE per 100 patisnt year

exposure. (=[n/PYE]*100).

- Table was produced using MedDRA dictionary wversion 17.1
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Everolimus + BSC Placebo + BSC

N=202 N=98
Al Grades crades Al Grades Grades
oo ne new SEES ne) new)
Creatinine (hyper) 126(723) 3(15) 105 66673 1(10) 1(10)
Cholesterol (total) (hyper) 100485 0 0 120122 o o
AST (SGOT) (hyper) 99(490) 2(10) 105 19(19.4) 1(10) 0
Glucose (fasting) (hyper) %75 13(64) 0 25255 1(10) 0
Corrected Calcium (hypo) 85(421) 0 105 18(184) 0O o

Gamma-glutamytransferase 84(416) 25(124) 4(20) 32(327) 3(31)  1(10)

(hyper)

(P."y“;‘;m (Inorganic Phosphorus) g3 (41 1) 7 (3.5 0 15(153) 2(20) 0
ALT (SGPT) (hyper) B1(40.1) 9(45) 105 27278 1(10) 0
Corrected Calcium (hyper) @8 0 0 @9 o o
Akaline phosphatase, serum

o 77@81) 8(40) 0 2024 0 o
Sodium (hyper) 74366) 0 0 20@4 o o
Trigiycerides (hyper) 57(82) 5(25 105 701 110 0
Potassium (nypo) 55(272) 7(35 40 11(112) 3@1) 0
Glucose (fasting) (nypo) @18 0 2(10) 16(163 0 1(10)
Albumin (hypo) 350173 0 o 66N 0 o
Uric Acid (hyper) 21(104) 0 525 20@04 0  2@0
Magnesium (hypo) 18689 0 o 3@n o o
Potassium (hyper) 1269 6@0 0 4@n 110 0
Sodium (hypo) 1269) 1060 0 661 220 0
Biliubin (total) (hyper) 945 0 o 8@ 220 0
Magnesium (hyper) 525 2010 0 0 0 o

Patients are counted only for the worst grade observed post-baseline.
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Everolimus + BSC Placebo + BSC

s e

Aigrades Grade3 Graded Allgades Grade3 Grades
n (%) n (%) n (%) n (%) n (%) n (%)

'Haemoglobin (hypo) 151(748)  11(54) o 25(255) 2(20) o

Prothrombin time (INR)

(hypen) 142(703) 3(15) o 67 (68.4) o o

fosoloLmooies iyery ;s 305 2055 200 o

WBC (total) (hypo) 91(45.0) 420 o 13(133) 0 0

Absolute Neutrophils (Seg. +

Bands) (hypo) 62(307)  420) 0 13033 3@ 0

Platelet count (direct) (hypo) 60 (29.7) 3015 105 8(82) 0 0

Absolute Lymphocytes

(hyper) o o o 1(1.0) o o

“Patients are counted only for the worst arade observed post-baseline.
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Everolimus

<Month  Month  Month  Month  Month  >Month
12 1324 2536 3748 4960 60
N-28 N-27 N-25 N-24 N-24 N-24
Preferred term n (%) n (%) n (%) n (%) n (%) n (%)
‘Any preferred term 28 26(93) 24(960) 22(917) 19(792) 18(750)
(100.0)
Stomatitis 19(679) 16(593) 11(440) 6(250) 10(417) 5(208)
UpperRespiratory 16 (57.1) 14 (519) 12(480) 11(458) 8(333) 6(250)
Tract Infection
Otitis Media 10(357)  7(259) 4(160) 3(125) 1(42)  1(42)
Sinusitis 10@57) 2(4) 6(240) 9(375) 3(125 2(83)
Pyrexia 7(250)  2(74) 0 1(42) 0 0
Diarthoea 6(214) 5(185) 2(80) 2(83) 3(125 1(42)
Dermatiis Acneiform 6 (214)  1(3.7) 0 0 0 0
Celluiis 5(179)  3(111)  4(160) 3(125 4(167) 1(42)
Convuision 5(179)  3(111)  1(40) 1(42) 0 [
Vomiting 5(179)  3(111) 0 3(125)  4(167)  3(125)
Body Tinea 5(17.9) 0 1(4.0) 0 0 1(42)
Gastroenteritis 4(143)  1(37)  6(40) 5(08) 2(83) 142
Otitis Extema 201)  5(185)  3(120)  1(42)  1(42) 0
Abnomal Behaviour  1(36)  1(37)  4(160) 0 0 1(2)
Skin Infection 136)  137)  4(160) 0 0 0
Pneumonia 136)  1@7)  2(80) 4(167) 1(42)  1(42)
Mouth Ulceration 0 4(148) 3(120) 9(375) 4(167) 4(167)
Nasopharyngitis 0 2074)  5(00) 4(167) 3(125) 1(42)
Conjunctivitis 0 137)  1(40)  2(83) 4(167) 1(42)
Laceration 0 0 52000 1(42)  1¢42)  1(42)

Preferred terms were sorted by descending frequency in the first year, and in case of ties, by
descending frequency in subsequent years.
A patient with multple occurences of an AE was counted only once in the AE category and in the

time period.

Adverse events occurring more than 28 days after the discontinuation of study treatment were not

‘summarized.

‘An AE is only counted in the fime period in which it started.
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Everolimus
<Month  Month Month Month  >Month

12 1324 2536 3748 48
N=111  N=106 N=98  N=88  N=57
Preferred term n%) n(%  n% n%) 0%
Any preferred term 108 (97.3) 93 (87.7) 84 (857) 66 (75.0) 28 (49.1)
Stomatitis 44(396) 13(123) 11(112) 6(68) 5(8.38)
Mouth ulceration 32(288) 15(142) 10(102) 7(80) 1(18)
Convulsion 24(216) 15(142) 13(133) 10(114) 4(7.0)
Pyrexia 22(198) 18(17.0) 12(122) 5(57) 1(18)
Vomiting 21(189) 8(75) 5(51) 3(34) 0
Cough 21(189) 7(66) 6(61) 4(45) 2(35)
Nasopharyngitis 19(17.1) 12(113) 10(102) 9(102) 2(35)
Diarthea 18(162) 9(85) 3(31) 2(23) 3(53)
Upper respiratory tract infection 16(144) 9(85) 4(41) 6(68) 1(18)
Pharyngitis 13(117) 5(47) 8(82) 4(45 4(70)
Ear infection 12(108) 5(47) 6(61) 1(1.1) 0
Otitis media 11(99) 7(66) 5(51) 6(68) 1(18)
Decreased appetite 11(99) 3(28) 4(@41) 0 0
Fatigue 11(99) 2(19) 3@1) 1(11) 1(18)
Sinusitis 10(90) 7(66) 6(61) 445 2(35)
Acne 10(90) 6(57) 2(20) 4(45 0(0.0)
Headache 10(90) 5(47) 4(@41) 445 1(18)
Rash 10(00) 328 1(1.0) 2(23) 0
Bronchitis 9(81) 7(66) 3(31) 6(68) 0
Hypercholesterolemia 9(81) 2(19) 331 1011 0
Aggression 8(72) 5(47) 4@41) 1(11) 1(18)
Blood cholesterol increased 8(72) 5(47) 3@31) 1(11) 0
Constipation 8(72) 3(28 1(1.0) 2@23) 0
Conjunctivitis 8(72) 3(28 1(1.0) 0 0
Pneumonia 7(63) 12(113) 10(102) 3(34) 2(35)
Pharyngitis streptococcal 7(63) 7(66) 3(31) 3(34) 2(35)
Neutropenia 7(63) 6(57) 3(31) 3(34) 0
Gastroenteritis viral 7(63) 4(38) 5(61) 223) 1(18)
Neutrophil count decreased 7(63) 0 0 0 0
Insomnia 6(54) 4(38) 4(41) 4@45) 0
Epistaxis 6(54) 2(19 1(1.0) 0 0
Nausea 6(54) 1(09) 220 1(1.1) 0
Low density lipoprotein increased 6(54) 1(09) 1(1.0) 1(1.1) 0
Rhinitis 6(54) 1(09) 1(1.0) 1(1.1) 0
Respiratory tract infection viral 5(45) 3(28) 6(61) 3(34) 0
Anxiety 5(45) 3(28 5(B1) 1(11) 1(18)
Hypertension 1(09) 4(38) 6(61) 2(23) 0

Preferred terms are presented by descending frequency in the first year, and in case of fies, by
descending frequency in subsequent years.

Only AEs occurring on or after the start of everolimus and no more than 28 days after the
discontinuation of everolimus are summarized.

An AE is only counted in the time period in which it started.

Table was produced using MedDRA dictionary version 17.0.
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Preferred term
Any preferred term

Stomatitis

Nasopharyngitis

Acne

Headache

Hypercholesterolaemia

Aphthous stomatitis

Fatigue

Cough

Diarthoea

Mouth uceration

Nausea

Urinary tract infection

Vomiting

Hypertension

Amenorrhoea

Oedema peripheral

Leukopenia

Back pain

Hypophosphataemia

Blood lactate dehydrogenase increased
Abdominal pain

Hyperlipidaemia

Decreased appetite

Upper respiratory tract infection
Proteinuria

Oropharyngeal pain

Blood alkaline phosphatase increased
Anaemia

Arthralgia

Eczema

Myalgia

Pyrexia

Epistaxis

Constipation

‘Thrombocytopenia

Dry skin

Bronchitis

Pruritus

Blood cholesterol increased
Dizziness

Alanine aminotransferase increased
Blood creatine phosphokinase increased

<= Month
12
N=112

n (%)
112(100)
46 (41.1)
36 (32.1)
28 (25.0)
26(23.2)
25(223)
21(18.8)
19(17.0)
18 (16.1)
17 (152)
17 (152)
17 (152)
16(14.3)
15(13.4)
15(13.4)
13(116)
12(107)
12(107)
12(107)
12(107)
12(107)
11(98)
11(98)
11(98)
10(89)
10(89)
10(89)
10(89)
10(89)
10(89)
10(89)
10(89)
9(8.0)
9(8.0)
9(8.0)
9(8.0)
9(8.0)
8(7.1)
8(7.1)
8(7.1)
8(7.1)
8(7.1)
8(7.1)

Month
13-24
N=101

n (%)
95(94.1)
9(89)
21(208)
8(79)
11(109)
13(129)
15(14.9)
2(20)
140
7(69)
6(59)
5(50)
13(129)
8(79)
6(59)
9(89)
10(99)
8(79)
6(59)
6(59)
2(20)
140
3(30)
1(10)
7(69)
6(59)
5(50)
140
3(30)
1(10)
1(10)
1(10)
5(50)
1(10)
1(10)
1(10)

0

5(50)
140
3(30)
3(30)
2(20)
1(1.0)

Month
2536
N=100

n (%)
89 (89.0)
5(5.0)
20(200)
6(60)
6(60)
1(11.0)
9(9.0)
4(a0)
4(a0)
7(70)
5(5.0)
2(20)
14.(14.0)
4(a0)
9(9.0)
6(60)
10 (10.0)
1(1.0)
5(5.0)
5(5.0)
1(1.0)
4(a0)
2(20)
2(20)
5(5.0)
10 (10.0)
101.0)
5(5.0)
700
220
220
101.0)
220
40
220
101.0)
220
3(30)
220
5(5.0)
220
40

0

Month
3748
N=91

n (%)
71(78.0)
5(55)
20(220)
2@22)
4(a4)
707
5(55)
4(a4)
3(33)
4(a4)
2@22)
3(33)
6(66)
6(66)
6(66)
4(a4)
6(66)
2@22)
2@22)
2@22)
0
2@22)
0

0
3(33)
5(55)
2@22)
3(33)
2@22)
2@22)
0
101.1)
3(33)
0
101.1)
0

0
4(a4)
101.1)
2@22)
0
3(33)
0

Month
49-60
N=52
n (%)
24(46.2)
2(38)
6(115)
[
1(19)
1(19)
2(38)
2(38)
[
1(19)
[

[
1(19)
[
3(58)
2(38)
2(38)
[
1(19)
1(19)
[

[
2(38)
[

[
3(58)
[
1(19)
1(19)
[

[
1(19)
[

8

cwoococooooo

>
Month
60

N=8

n (%)
5(62.5)
[

0
0
0
0
0
0
0
0
0

1(12.5)
[
1(12.5)
1(12.5)
0
0
2(250)
0
0
0
0
1(12.5)
0
0
1(12.5)
1(12.5)
0

(125)

(125)

c-ccocococococo=-0o00o0
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Everolimus Placebo
N=205 N-97
‘Number of events -n (%) 6 (332) 3B (36.1)
Number censored - n (%) 139 (678) 62 (639)
Median OS (months) 37.16 3956
95% confidence interval 35.35,NE 23.46,NE
Hazard ratio ' 073
95% confidence interval 048,111
p-value 2 0.071
Kaplan-Meier O estimate (95% confidence interval)
6 months 949 (907,972) 903 (822,948)
12 months 889 (835,926) 822 (726,887)
18 months 815 (75.1,86.4) 735 (627,816)
24 months 769 _(70.0,824) 615 (50.0,71.1)
'NE Non-estimable

1 Hazard ratio is obtained from the stratified Cox model
2 value is obtained from the one-sided stratified log-rank test
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Everolimus Placebo
N-205 N-97
n (%) n (%)

Any antineoplastic therapy 104 (50.7) 61_(629)
Octreotide acetate 31 (151) 10 (103)
Temozolomide 17 (83) 8 (82)
Capecitabine 16 (78) 4 @)
Octreotide 13 (63) 10 (103)
Lanreotide 13 (63) 8 (82)
Radiotherapy 10 (49 10 (103)
Everolimus 5 (4 4 @
Cisplatin 5 (24) 2 @n
Surgical procedure (liver and biliary) 5 (4 1 (10)
Lanreotide acetate 4 @0 3 @)
Etoposide 4 @0 2 @
Surgical procedure (neoplasm) 4 @0 0
Antineoplastic agents. 4 @0 1 (10
Investigational drug 3 (15 5 (52)
Surgical procedure (vascular) 2 (10) 4 @
Lutetium (Lu 177) 1 (05) 3 @)
Carboplatin 1_(05) 2 @1
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