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1. Background information on the procedure

1.1. Submission of the dossier

The applicant Les Laboratoires Servier submitted on 3 March 2022 an application for marketing
authorisation to the European Medicines Agency (EMA) for Tibsovo, through the centralised procedure
falling within the Article 3(1) and point 3 of Annex of Regulation (EC) No 726/2004. The eligibility to
the centralised procedure was agreed upon by the EMA/CHMP on 20 May 2021.

Tibsovo was designated as an orphan medicinal product EU/3/18/1994 on 21 March 2018 in the following
condition: treatment of biliary tract cancer.

The applicant applied for the following indication:

Tibsovo monotherapy is indicated for the treatment of adult patients with locally advanced or
metastatic cholangiocarcinoma with an IDH1 mutation who were previously treated by at least one
prior line of systemic therapy.

Tibsovo was designated as an orphan medicinal product EU/3/16/1802 on 12 December 2016 in the
following condition: treatment of acute myeloid leukaemia.

The applicant applied for the following indication:

Tibsovo in combination with azacitidine is indicated for the treatment of adult patients with newly
diagnosed acute myeloid leukaemia (AML) with an isocitrate dehydrogenase-1 (IDH1) mutation who
are not eligible to receive intensive induction chemotherapy.

Following the CHMP positive opinion on this marketing authorisation, the Committee for Orphan
Medicinal Products (COMP) reviewed the designation of Tibsovo as an orphan medicinal product in the
approved indication. More information on the COMP’s review can be found in the orphan maintenance
assessment report published under the ‘Assessment history’ tab on the Agency’s website:
https://www.ema.europa.eu/en/medicines/human/EPAR/tibsovo.

1.2. Legal basis, dossier content

The legal basis for this application refers to:

Cholangiocarcinoma

Article 8.3 of Directive 2001/83/EC - complete and independent application

The application submitted is composed of administrative information, complete quality data, non-
clinical and clinical data based on applicants’ own tests and studies and/or bibliographic literature
substituting/supporting certain tests or studies.

Acute myeloid leukaemia

Article 8.3 of Directive 2001/83/EC - complete and independent application

The application submitted is composed of administrative information, complete quality data, non-
clinical and clinical data based on applicants’ own tests and studies and/or bibliographic literature
substituting/supporting certain tests or studies.
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1.3. Information on Paediatric requirements

Cholangiocarcinoma

Pursuant to Article 7 of Regulation (EC) No 1901/2006, the application included an EMA Decision
P/0406/2019, on the granting of a product-specific waiver.

Acute myeloid leukaemia

Pursuant to Article 7 of Regulation (EC) No 1901/2006, the application included an EMA Decision
P/0280/2018 on the agreement of a paediatric investigation plan (PIP).

At the time of submission of the application, the PIP P/0280/2018 was not yet completed as some
measures were deferred.

1.4. Information relating to orphan market exclusivity

1.4.1. Similarity

Pursuant to Article 8 of Regulation (EC) No. 141/2000 and Article 3 of Commission Regulation (EC) No
847/2000, the applicant did submit a critical report addressing the possible similarity with authorised
orphan medicinal products.

1.4.2. New active Substance status

The applicant requested the active substance ivosidenib contained in the above medicinal product to be
considered as a new active substance, as the applicant claims that it is not a constituent of a medicinal
product previously authorised within the European Union.

1.5. Protocol assistance

Cholangiocarcinoma

The applicant received the following scientific advice on the development relevant for the indication
subject to the present application:

Date Reference SAWP co-ordinators

13/10/2016 EMEA/H/SA/3403/1/2016/SME/Il Pan Sjoberg and Paolo Foggi

The scientific advice pertained to the following clinical aspects:

» the design of the Phase 3 pivotal study, a multicenter, randomized, double-blind, placebo-controlled
study of AG-120 in previously-treated patients with non-resectable or metastatic cholangiocarcinoma
with an IDH1 mutation, including the choice of patient population, primary and secondary efficacy
endpoints, the use of placebo as a comparator and allowance of crossover from placebo to active
treatment at the time of progression, the dose selection strategy, the statistical design and analysis
methods, the safety monitoring plan;

Acute myeloid leukaemia

The applicant received the following scientific advice on the development relevant for the indication
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subject to the present application:

Date Reference SAWP co-ordinators
10/11/2016 EMEA/H/SA/3403/2/2016/SME/IIl |Pierre Démolis and Jan Sjéberg
31/05/2018 EMEA/H/SA/3403/3/2018/PA/ll  |Martin Mengel and Odoardo Olimpieri

The scientific advice pertained to the following non-clinical, and clinical aspects:

» the toxicology data package for Marketing Authorisation Application, in particular to support the
non-clinical safety of the combined administration of AG-120 plus azacytidine;

= the design of the Phase 3 study AG-120-C-009, a multicenter, double-blind, randomized, placebo-
controlled clinical trial to evaluate the efficacy and safety of AG-120 + azacitidine versus placebo +
azacitidine in subjects with previously untreated IDH1-mutated AML or subjects with AML in first

relapse after a remission duration of at least 12 months whose AML harbors a mutation in IDH1
and who are considered appropriate candidates for non-intensive induction therapy;
the clinical pharmacology of ivosidenib to support a MAA in the treatment of patients with IDH1

mutation-positive positive relapse of refractory AML;

the design of the phase I study AG120-C-001, including the patient population, the primary and
secondary endpoints, the efficacy and safety analysis to support a conditional marketing
application in the treatment of patients with IDH1 mutation-positive relapse of refractory AML;
the plan for obtaining external historical control data to contextualise the data from the phase 1

study AG120-C-001 for the benefit-risk assessment;

the criteria (in terms of molecular structure, mechanism of action and therapeutic indication) to
demonstrate non-similarity in the context of the CHMP assessment for MAA.

1.6. Steps taken for the assessment of the product

The Rapporteur and Co-Rapporteur appointed by the CHMP were:

Rapporteur: Alexandre Moreau

Co-Rapporteur: Blanca Garcia-Ochoa

The application was received by the EMA on

3 March 2022

The procedure started on

24 March 2022

The CHMP Rapporteur's first Assessment Report was circulated to all CHMP
and PRAC members on

13 June 2022

The PRAC Rapporteur's first Assessment Report was circulated to all PRAC
and CHMP members on

27 June 2022

The CHMP Co-Rapporteur's first Assessment Report was circulated to all 1 July 2022
CHMP and PRAC members on
The CHMP agreed on the consolidated List of Questions to be sent to the 21 July 2022

applicant during the meeting on

The applicant submitted the responses to the CHMP consolidated List of
Questions on

17 October 2022

The CHMP Rapporteurs circulated the CHMP and PRAC Rapporteurs Joint
Assessment Report on the responses to the List of Questions to all CHMP

24 November 2022
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and PRAC members on

The PRAC agreed on the PRAC Assessment Overview and Advice to CHMP 1 December 2022
during the meeting on

The CHMP agreed on a list of outstanding issues in writing to be sent to 15 December 2022
the applicant on

The applicant submitted the responses to the CHMP List of Outstanding 23 January 2023
Issues on

The CHMP Rapporteurs circulated the CHMP and PRAC Rapporteurs Joint 8 February 2023
Assessment Report on the responses to the List of Outstanding Issues to
all CHMP and PRAC members on

The outstanding issues were addressed by the applicant during an oral N/A
explanation before the CHMP during the meeting on

The CHMP, in the light of the overall data submitted and the scientific 23 February 2023
discussion within the Committee, issued a positive opinion for granting a
marketing authorisation to Tibsovo on

The CHMP adopted a report on similarity of Tibsovo with Pemazyre, 23 February 2023
Dacogen, Rydapt, Mylotarg, Vyxeos liposomal, Xospata and Daurismo on

Furthermore, the CHMP adopted a report on New Active Substance (NAS) 23 February 2023
status of the active substance contained in the medicinal product on
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2. Scientific discussion

Cholangiocarcinoma
2.1. Problem statement

2.1.1. Disease or condition

The applicant was initially seeking a marketing authorisation for the following indication:

"Tibsovo monotherapy is indicated for the treatment of adult patients with locally advanced or metastatic
cholangiocarcinoma with an IDH1 mutation who were previously treated by at least one prior line of
systemic therapy.”

The recommended dose is 500 mg ivosidenib (2 x 250 mg tablets) taken orally once daily.

2.1.2. Epidemiology and risk factors, screening tools/prevention

Cholangiocarcinomas are rare cancers that arise from intrahepatic or extrahepatic biliary epithelium. In
the European Union (EU), the incidence varies across countries from 0.5/100,000 (in Spain) to
3.36/100,000 (in Italy) (Banales et al, 2016). Incidence and mortality are increasing, indicating a
medical need. Incidence and mortality are highest in South East Asia. The mean prevalence for biliary
tract cancer is considered to be approximately 1.3/10,000 in the EU (EMA, 2018a); based on a
population of 512,600,000 in 28 member states (EUROSTAT, 2018), this approximates to 66,638
persons affected in the EU.

IDH1 mutations occur globally in approximately 16%, up to 29% in some reports, of intrahepatic
cholangiocarcinomas and approximately 0-7% of extrahepatic cholangiocarcinomas. Using a maximum
incidence of 14% (13% for intrahepatic + 1% for extrahepatic) for IDH1 mutations in cholangiocarcinoma
indicates an overall prevalence of 0.182 in 10,000 people. The 5-year survival rates associated with
intrahepatic and extrahepatic cholangiocarcinoma are 9% and 10%, respectively, and only 2% for
patients with distant metastases (ACS 2021).

2.1.3. Biologic features, aetiology and pathogenesis

IDH1 mutations continue to be identified in a variety of solid tumor subtypes, including glioma,
chondrosarcoma, and intrahepatic cholangiocarcinoma. Mutations in IDH1 have been found in
approximately 70% of Grade 2 to 3 gliomas (Yan et al, 2009), 50% of chondrosarcomas (Amary et al,
2011), and approximately 13% of intrahepatic cholangiocarcinomas (Boscoe et al, 2019).

2.1.4. Clinical presentation, diagnosis and stage/prognosis

The classification of cholangiocarcinomas is divided anatomically as extrahepatic, intrahepatic, and
perihilar (Saha et al, 2016; Van Dyke et al, 2019). The disease is often advanced and incurable at the
time of diagnosis. Common presentation includes symptoms related to biliary tract obstruction including
jaundice, abdominal pain, weight loss, fever, fatigue, and abnormal liver function tests. The prognosis
for cholangiocarcinoma is generally poor owing to the aggressive nature of the disease, and the late
stage at which the disease is typically diagnosed. The prognosis for patients with cholangiocarcinoma is
poor; regardless of stage at diagnosis, the 5-year survival rates associated with both intrahepatic and
extrahepatic cholangiocarcinoma are 9% to 10% and only 2% in patients with distant metastases (ACS
2021). Median overall survival for unresectable disease with active palliative treatment is 10.6 months
(https://pubmed.ncbi.nlm.nih.gov/35167909/).
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IDH1/2 mutations are found in 10% to 23% of intrahepatic cholangiocarcinomas. The prognostic effect
of this mutation in intrahepatic cholangiocarcinoma is uncertain, but the IDH1 mutation, which
accounts for 0.8% (95% CI, 0.4%-1.5%) of patients with extrahepatic cholangiocarcinoma, is
associated with poor prognosis in these patients (Goyal et al, 2015).

2.1.5. Management

Cholangiocarcinoma is a lethal disease for which there is significant unmet need. The first-line, standard-
of-care treatment for patients with cholangiocarcinoma, including patients with IDH1 mutation-positive
cholangiocarcinoma, in the locally advanced or metastatic setting is gemcitabine and platinum based
chemotherapy (ESMO 2016). Combination chemotherapy with gemcitabine and cisplatin has shown a
PFS HR of 0.63, mPFS 8.0 vs. 5.0 months, P<0.001, and OS HR: 0.64, mOS 11.7 vs. 8.1 months,
P<0.001, compared with gemcitabine alone, making this combination the preferred standard option in
the first-line setting for patients with locally advanced nonresectable disease (Valle et al, 2010).

The prognosis for previously treated cholangiocarcinoma patients, is poor, and treatment options depend
on several factors, including site of reoccurrence, prior treatment regimens, and individual patient status
(Khan et al, 2002). For patients with good PS and lack of potentially actionable molecular targets, 5-FU
regimens, including mFOLFOX regimen, are typically considered after progression on a gemcitabine-
containing regimen. mFOLFOX afforded an incremental advantage over active symptom control (ASC),
with an ORR of 5% and mOS of 6.2 months compared with 5.3 months in the ASC arm (HR 0.69,
p=0.031). Median PFS with second line mFOLFOX in this study was 4 months. However, there is some
hesitation to use this regimen in patients progressing after a treatment regimen already containing a
platinum in first line (gemcitabine+cisplatin), which makes this a suitable treatment option but cannot
be considered the standard of care in clinical practice (Lamarca et al, 2021).

There are no targeted therapies authorized by the EMA for the treatment of any solid tumor bearing an
IDH1 mutation, including in cholangiocarcinoma. Approved targeted treatments for cholangiocarcinoma
are limited to pemigatinib (approved in the EU in March 2021) for the treatment of adults with locally
advanced or metastatic cholangiocarcinoma with a fibroblast growth factor receptor 2 (FGFR2) fusion or
rearrangement that have progressed after at least one prior line of systemic therapy. While FGFR2
alterations occur in roughly 10% to 15% of cholangiocarcinoma, they rarely co-occur with IDH1
mutations (co-occurrence in approximately 2% to 5%) (Battaglin et al, 2020; Jain et al, 2018; Valle et
al, 2017; Saborowski et al, 2020).

2.2. About the product

Ivosidenib is a small molecule inhibitor of the mutant IDH1 enzyme. Inhibition of mutant IDH1 by
ivosidenib in vitro led to reduction of 2-HG levels and the induction of differentiation of hepatoblasts.

The initially proposed indication for ivosidenib was for the treatment of adult patients with locally
advanced or metastatic cholangiocarcinoma with an IDH1 mutation, who were previously treated by at
least one prior line of systemic therapy.

The CHMP adopted a positive opinion for the following indication:

Tibsovo monotherapy is indicated for the treatment of adult patients with locally advanced or metastatic
cholangiocarcinoma with an IDH1 R132 mutation who were previously treated by at least one prior line
of systemic therapy.

Before taking ivosidenib, patients must have confirmation of an IDH1 mutation using an appropriate
diagnostic test.
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The recommended dose of ivosidenib is 500 mg (2 x 250 mg tablets) taken orally once daily. Treatment
should be continued as long as clinical benefit is observed or until treatment is no longer tolerated by
the patient.

2.3. Type of Application and aspects on development

The ivosidenib clinical development program was initiated in 2014 and is investigating ivosidenib as
single-agent and combination therapy for the treatment of subjects with cancers that harbor IDH1
mutations, including solid tumors and hematologic malignancies. The basis of the evidence for use of
ivosidenib monotherapy in the cholangiocarcinoma indication comprises the efficacy and safety results
from the Phase 3 Study AG120-C-005 (pivotal study) and the Phase 1 Study AG120-C-002 (supportive
study).

A total of 10 clinical studies have contributed to the characterization of the clinical pharmacology of
ivosidenib in the application. Four studies have been conducted in healthy subjects, 1 study has been
conducted in subjects with mild or moderate hepatic impairment. Three studies have been conducted
with ivosidenib monotherapy in subjects with advanced malignancies including 2 studies in subjects with
cholangiocarcinoma (AG120-C-002 and AG120-C-005). Two studies have been conducted in subjects
with newly diagnosed AML (AG120-C-009 and AG-221-AML-005) with ivosidenib in combination with
azacitidine.

Two Scientific Advices and one Protocol Assistance were provided by the EMA with regard to the
development of Tibsovo. A pre-submission meeting with the EMA was held on 24 September 2021. Pre-
submission meeting with the CHMP Rapporteur and Co-rapporteur took place with France (ANSM) and
Spain (AEMPS) on the 14 January 2022. For the cholangiocarcinoma indication, SA was sought from the
CHMP on the design of Study AG120-C-005 and the adequacy of the overall clinical program to support
registration (EMA/CHMP/SAWP/646225/2016). Specific advice was sought on the appropriateness of the
primary and secondary efficacy endpoints; the use of placebo as a comparator and allowance of crossover
from placebo to active treatment at the time of progression; dose selection strategy; and
appropriateness of the statistical design and analysis methods.

In this CHMP scientific advice, the applicant was recommended to consider OS as the primary endpoint
instead of PFS. It was also suggested that a control arm consisting of investigator’s choice would be
“more clinically relevant and may ease recruitment, and further remove the need for crossover, making
OS a possible primary endpoint.” This recommendation, with implications on sample size and other
statistical considerations, was not followed by the applicant.
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Acute myeloid leukaemia
2.4. Problem statement

2.4.1. Disease or condition

The applicant was initially seeking a marketing authorisation for the following indication:

"Tibsovo in combination with azacitidine is indicated for the treatment of adult patients with newly
diagnosed acute myeloid leukaemia (AML) with an isocitrate dehydrogenase-1 (IDH1) mutation who are
not eligible to receive intensive induction chemotherapy.”

Acute myeloid leukemia is an aggressive, rapidly progressive malignancy characterized by the clonal
proliferation of myeloid precursors in the peripheral blood, bone marrow and/or other tissues (Estey and
Déhner, 2006; Licht and Sternberg, 2005; Shipley and Butera, 2009).

A number of studies have examined the prognostic impact of isocitrate dehydrogenase 1 (IDH1) mutation
in AML. These studies have included meta-analyses, cooperative group subset analyses, and single-
institution studies and overall, the results demonstrate that an IDH1 mutation confers an adverse
prognosis in the newly diagnosed and relapsed/refractory setting (Feng et al, 2012; Zhou et al, 2012;
DiNardo et al, 2015; Bertoli et al, 2016; Paschka et al, 2016; Wattad et al, 2017; Xu et al, 2017; Hills
et al, 2018).

2.4.2. Epidemiology and risk factors, screening tools/prevention

The prevalence information from the NORDCAN database was used to calculate the prevalence of AML
(18.1 in 100,000), ie, 1.8 in 10,000, equating to 81,531 persons in a European population of
452,948,552 (European Economic Area [EU27 plus Norway, Iceland and Liechtenstein, excluding the
United Kingdom]) (NORDCAN, 2019a; NORDCAN, 2019b; Eurostat 2020). Acute myeloid leukemia
remains primarily a disease of older adults, with a median age at diagnosis of 67 years. Although survival
has generally improved since the 1980s, the 5-year relative survival rate remains low, at approximately
15% to 20% in Europe (Kell, 2016).

The overall frequency of IDH1 mutations in AML is approximately 6% to 10% (Bullinger et al, 2017).
The age-adjusted incidence rate of IDH1-mutated AML is <1 per 100,000 individuals per year (Marcucci
et al, 2010; Mardis et al, 2009; NCI, 2018). As stated before, mutations in IDH1 are associated with
inferior responses and worse OS and therefore with a worse prognosis compared to wild-type IDH1. In
addition, treatment outcome was poor for patients with an IDH1 mutation (Xu et al, 2017).

The risk factors for AML are well characterised and include advancing age, male gender, family history,
exposure to benzene, formaldehyde and cigarette smoke, exposure to ionizing radiation, exposure to
cytotoxic and/or immunosuppressive agents, alkylating agents, topoisomerase II inhibitors, blood
disorders including myelodysplasia, polycythaemia vera, thrombocythaemia and idiopathic myelofibrosis,
genetic disorders such as Fanconi anaemia, Bloom syndrome, ataxia-telangiectasia, Diamond-Blackfan
anaemia, Shwachman-Diamond syndrome, Li-Fraumeni syndrome, neurofibromatosis type 1, severe
congenital neutropenia (Kostmann syndrome), and Down’s syndrome and Trisomy 8 (ACS, 2021; Godley
and Larson, 2008).

As AML is predominantly a disease of the elderly (Visser et al, 2012), patients are more susceptible to
treatment complications particularly severe infections than younger patients, with pre-existing medical
conditions such as diabetes, coronary heart disease, or chronic pulmonary obstructive disease recognised
as contributing to a higher risk of an unfavorable outcome (Fey et al, 2013).
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2.4.3. Biologic features, aetiology and pathogenesis

AML is a heterogeneous hematologic malignancy that is characterized by clonal expansion of myeloid
blasts in the bone marrow and frequently also in the peripheral blood and/or other tissues. It is
characterized by clonal heterogeneity at the time of diagnosis, with the presence of both a founding
clone and at least 1 subclone.

The IDH family of proteins comprises 3 isoforms: IDH1, IDH2, and IDH3. Cancer-associated mutations
have been identified in IDH1 and IDH2 (Yen et al, 2010).

Isocitrate dehydrogenase mutations confer a gain of function, permitting the mutant enzyme to catalyze
the reduction of alpha-ketoglutarate (a-KG) to R(-)2-hydroxyglutarate (2-HG) (Dang et al, 2009). 2-HG
exerts its metabolic effects via a number of mechanisms, including the competitive inhibition of a-KG-
dependent dioxygenases such as DNA and histone demethylases, which modulate transcription of many
genes important in cell differentiation (Chowdhury et al, 2011; Koivunen et al, 2012; Xu et al, 2011).

The hallmark of IDH1 mutation in cancer is overproduction of 2-HG, a metabolite that impairs
differentiation of hematopoietic stem cells into mature blood cells, contributing to oncogenesis (Dang et
al, 2009; Figueroa et al, 2010).

2.4.4. Clinical presentation, diagnosis and stage/prognosis

Acute myeloid leukemia is characterized by uncontrolled proliferation of clonal neoplastic hematopoietic
precursor cells and impaired hematopoiesis, leading to neutropenia, anemia, and thrombocytopenia. If
untreated, patients die of infection or bleeding usually in a matter of weeks (Tallman et al, 2005; Fey et
al, 2013). Clinical manifestations of AML result either from the proliferation of leukaemic cells or from
bone marrow failure that leads to decrease in normal cells. Leukaemic cells can infiltrate tissues, leading
to hepatomegaly, splenomegaly, skin infiltrates and swollen gums. As an indirect effect of the leukaemic
proliferation leading to high cell destruction, hyperuricaemia and occasionally renal failure may occur.
The haematopoiesis suppression leads to clinical features of anaemia, neutropenia and
thrombocytopenia. Signs and symptoms that signal the onset of AML include pallor, fatigue, weakness,
palpitations, and dyspnea on exertion.

According to European Society for Medical Oncology (ESMO) guidelines, the diagnosis of AML requires
the examination of peripheral blood and bone marrow specimens. The work-up of these specimens should
include morphology, cytochemistry, immunophenotyping, cytogenetics and molecular genetics [chiefly
polymerase chain reaction (PCR) and fluorescence in situ hybridisation (FISH) techniques]. As AML is
characterized by the accumulation of immature precursors, or myeloblasts, in the bone marrow,
peripheral blood, and organs and disrupt the production of normal blood cells; the diagnosis is based on
the presence of >20% blasts in bone marrow or peripheral blood in accordance with the 2016 World
Health Organization (WHO) classification (Redaelli et al, 2003).

A number of publications have assessed outcomes in adults with mutated IDH1 AML. Overall, these
studies conclude that an IDH1 mutation is associated with worse outcomes.

2.4.5. Management

The standard treatment strategy for newly diagnosed AML includes the option of standard IC and
consolidation chemotherapy, or non-intensive treatment. Consolidation therapy for patients in complete
response after IC consists of either chemotherapy, autologous hematopoietic stem cell transplantation
(HSCT) or allogeneic HSCT. Patients are encouraged to participate in clinical trials whenever possible.
The initial treatment decisions for newly diagnosed AML are based on patient age, history of prior
myelodysplastic syndrome, prior genotoxic therapy, genetic classification of AML, Eastern Cooperative
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Oncology Group performance status (ECOG PS), and presence of serious comorbidities (Heuser et al,
2020).

Approximately 35% to 40% of younger (<60 years) newly diagnosed AML patients with favorable
prognostic factors can be cured with intensive IC and, and where applicable, HSCT (Déhner et al, 2015;
Juliusson et al, 2009; Juliusson et al, 2012; NCCN, 2021). Among older individuals, the cure rate is only
5% to 15% (Medeiros et al, 2015; Oran and Weisdorf, 2012). Population-based epidemiologic studies in
the United States (US) indicated that approximately 60% of patients with newly diagnosed AML who
were over age 65 years remained untreated after being diagnosed, as they cannot tolerate intensive
therapies (Oran and Weisdorf, 2012). They had a short median survival of approximately 2 months. For
these patients, the ESMO guidelines recommend non-intensive therapies including hypomethylating
agents (HMAs), low-dose cytarabine (LDAC) and best supportive care with either 6-mercaptopurine or
low-dose melphalan or hydroxycarbamide (Heuser et al, 2020).

Supportive care measures are used to address the underlying comorbidities associated with AML and
include hydroxyurea (also called hydroxycarbamide) to control leukocytosis, blood product transfusions,
hematopoietic growth factors, and antimicrobials. Transfusions place a substantial medical burden on
the patient. In addition, none of these supportive measures modify the course of the leukemia and
patients ultimately die from their disease.

While the treatment options in the first line setting have recently expanded, the HMAs azacitidine and
decitabine are still considered options for patients who are not candidates for intensive chemotherapy.
Complete remission rates associated with these therapies are low (approximately 10%-20%), and
median OS ranges from 2 to 10 months (Dombret et al, 2015; Kantarjian et al, 2012).

Recently, venetoclax in combination with HMA and glasdegib in combination with LDAC have been
approved in the EU (on 19 May 2021 and 26 June 2020, respectively) as first line treatment for adult
patients with newly diagnosed AML who were not eligible for intensive chemotherapy.

In the pivotal Phase 3, double-blind, randomized trial in subjects with newly diagnosed AML ineligible for
IC, median OS was 14.7 months (95% CI 11.9, 18.7) in the venetoclax + azacitidine arm compared with
9.6 months (95% CI 7.4, 12.7) in the placebo + azacitidine arm (HR = 0.662; P<0.001) (DiNardo et al,
2020). In the pivotal Phase 2, open-label, randomized trial in subjects with newly diagnosed AML
ineligible for IC, median OS was 8.3 months (80% CI 6.6, 9.5) in the glasdegib + LDAC arm compared
with 4.3 months (80% CI 2.9, 4.9) with LDAC alone (HR=0.46; P=0.0002) (Cortes et al, 2019). As per
the ESMO guidelines, patients should be treated for at least 4 cycles and, in case of clinical benefit,
should continue until progression or intolerance. Patients responding to initial treatment should be re-
evaluated regarding their ability to undergo allogeneic HSCT using reduced-intensity conditioning, which
may cure a portion of these patients (Heuser et al, 2020).

Despite the recent approvals of new therapies, there are no molecularly targeted combination therapies
approved for patients with newly diagnosed IDH1-mutated AML who are not eligible for intensive IC.

2.5. About the product

Ivosidenib is a small molecule inhibitor of the mutant IDH1 enzyme. Mutant IDH1 converts alpha-
ketoglutarate (a-KG) to 2-hydroxyglutarate (2-HG) which impairs myeloid differentiation, increases
proliferation of myeloblasts and blocks cellular differentiation.

Ivosidenib targets the mutant IDH1 variant R132. Inhibition of the mutant IDH1 enzyme by ivosidenib
led to decreased 2-HG levels and induced myeloid differentiation in vitro and in vivo in mouse xenograft
models of IDH1mutated AML. In blood samples from patients with AML with mutated IDH1, ivosidenib
decreased 2-HG levels, reduced blast counts and increased percentages of mature myeloid cells.
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The initially proposed indication for ivosidenib was for the treatment of adult patients with newly
diagnosed acute myeloid leukaemia (AML) with an isocitrate dehydrogenase-1 (IDH1) mutation who are
not eligible to receive intensive induction chemotherapy.

The CHMP adopted a positive opinion for the following indication:

Tibsovo in combination with azacitidine is indicated for the treatment of adult patients with newly
diagnosed acute myeloid leukaemia (AML) with an isocitrate dehydrogenase-1 (IDH1) R132 mutation
who are not eligible to receive standard induction chemotherapy.

Ivosidenib drug product is presented as film coated tablets containing 250 mg of ivosidenib.

The recommended dose of ivosidenib is 500 mg taken orally QD in combination with azacitidine until
disease progression or unacceptable toxicity.

2.6. Type of Application and aspects on development

The ivosidenib clinical development program was initiated in 2014 and is investigating ivosidenib as
single-agent and combination therapy for the treatment of subjects with cancers that harbor IDH1
mutations, including solid tumors and hematologic malignancies.

The basis of evidence for use of ivosidenib combination therapy with azacitidine as first-line treatment
in the AML indication comprises the results from:

- the AGILE Phase 3 Study AG120-C-009 (pivotal study).
- the Phase 1b/2 Study AG-221-AML-005 (supportive data)

Study AG120-C-001 provides additional data on the safety of monotherapy with ivosidenib at the 500
mg QD dosing regimen in N=228 subjects with newly diagnosed and relapsed/refractory (R/R) advanced
hematologic malignancies with an IDH1 mutation.

Additional safety data of ivosidenib in combination with induction and consolidation chemotherapy in
subjects with newly diagnosed AML is provided from Study AG120-221-C-001.

The applicant sought general scientific advice twice from the EMA: first on the design of the Phase 3
registration study, AGILE Study and the adequacy of the overall clinical program to support a MAA (10
November 2016; EMA/CHMP/SAWP/713016/2016) and then on the protocol revision that modified the
primary endpoint of the AGILE Study from OS to EFS (with OS as a key secondary endpoint - Protocol
Assistance; EMA/CHMP/SAWP/300933/2018).

The Agency found the justification assessment of ivosidenib plus azaciditine in IDH1-mutant AML to be
acceptable. As recommended, the final design of the pivotal study limited enrolment to patients with
previously untreated AML who were not candidates for intensive induction chemotherapy (IC), including
allogeneic stem cell transplantation.

Although not endorsed by the Agency, the primary endpoint was modified from OS to EFS as the
feasibility of the study was limited due to recruitment challenges: the rarity of the population and the
anticipated approval of venetoclax in combination with azacitidine making randomization to the
azacitidine monotherapy control arm of the AGILE study less desirable. Also, no early interim analysis
for futility were planned while doubts about the efficacy of the selected dose were raised.

2.7. General comments on compliance with GMP, GLP, GCP

GMP

. Batch release site:
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Les Laboratoires Servier Industrie (LSI), 905 Route de Saran, 45520 Gidy, France

A copy of the manufacturer’s authorisation from Eudra GMP dated 25 September 2020 and a GMP
certificate dated 18 October 2021 based on an inspection performed by the French authority on the 27
November 2015, confirming that this site is authorized for the batch certification of imported non-sterile
medicinal products, were provided.

All sites involved in the manufacturing, quality control, batch release and packaging have been inspected
by the relevant Competent Authority. Certificates of inspection and licenses for all the named sites have
been provided. No additional inspection prior to grant of a marketing authorisation is required. The
manufacturing sites comply with the European GMP.

GLP

No additional GLP study was submitted in this new MAA procedure (EMEA/H/C/005936) compared to the
previous one for ivosidenib (EMEA/H/C/005056). The GLP studies submitted in this application are
identical to the ones submitted in the previous application. The pivotal toxicology and safety
pharmacology studies were conducted in accordance with GLP regulations and ICH guidelines, i.e.
supported by an adequate quality assurance system including in study audits. No reasons to trigger a
GLP inspection were observed.

GCP

The applicant confirms that all of the clinical trials within this Marketing Authorisation Application (MAA)
meet the ethical requirements of Directive 2001/20/EC (involving countries outside and inside EEA). All
studies were conducted with respect for the individual participants according to the respective protocol,
the World Medical Association Declaration of Helsinki and Good Clinical Practice (GCP) as per the
International Conference on Harmonisation (ICH) Harmonised Tripartite Guideline (ICH E6).

2.8. Quality aspects

2.8.1. Introduction

The finished product is presented as film coated tablets containing 250 mg of ivosidenib.
Other ingredients are:

For the tablet core: microcrystalline cellulose, croscarmellose sodium, hypromellose acetate succinate,
colloidal silica, anhydrous, magnesium stearate, sodium lauryl sulfate (E487).

For the film-coating: hypromellose, titanium dioxide (E171), lactose monohydrate, triacetin, indigo
carmine aluminium lake (E132).

The product is available in white, high density polyethylene (HDPE) bottle with polypropylene (PP)
child-resistant closure and polyethylene (PE)-faced induction heat seal liner as described in section 6.5
of the SmPC.

2.8.2. Active Substance
2.8.2.1. General information

The chemical name of Ivosidenib is (2S)-N-{(1S)-1-(2-chlorophenyl)-2-[(3,3-
difluorocyclobutyl)amino]-2-oxoethyl}-1-(4-cyanopyridin-2-yl)-N-(5-fluoropyridin-3-yl)-5-
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oxopyrrolidine-2-carboxamide corresponding to the molecular formula C;sH22CIF3NeOs3, It has a relative
molecular mass 583.0 g/mol and the following structure:

Figure 1. Active substance structure
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The chemical structure of Ivosidenib was elucidated by a combination of elemental analysis, IR and UV
spectrum, Proton (*H), Carbon (13C) and Fluorine (1°F) Nuclear Magnetic Resonance Spectroscopy and
High Resolution Mass Spectrometry. The solid state properties of the active substance were measured
by X-Ray Powder Diffraction, Differential Scanning Calorimetry and Thermal Gravimetric Analysis.

The active substance is a crystalline white to light yellow solid, sparsely hygroscopic, practically insoluble
in aqueous solutions, freely soluble in dichloromethane, methanol and methyl tert-butyl ether (MTBE),
soluble in isopropyl acetate and ethanol, and insoluble in n-heptane.

The active substance exhibits stereoisomerism due to the presence of two chiral centres; the isomer with
S configuration at both centers is the active substance. Correct configurations of the stereocentres are
established by the synthetic process and the specifications of one starting material. Enantiomeric purity
is also controlled routinely on the active substance by chiral HPLC.

Polymorphism has been observed for the active substance. Polymorph screenings were performed by
generating solid ivosidenib under a variety of conditions and characterizing the samples obtained by x-
ray powder diffraction (XRPD), differential scanning calorimetry (DSC), thermogravimetric analysis
(TGA), and Nuclear magnetic resonance spectroscopy (NMR).

The active substance is not the subject of a monograph in the Ph. Eur.

The applicant has performed comparative structural analysis to show that ivosidenib is to be regarded
as a new active substance (NAS) in itself and that it is not a salt, complex, derivative or isomer (nor
mixture of isomers) of a previously authorised substance.

2.8.2.2. Manufacture, characterisation and process controls

The active substance intended for the proposed commercial process is obtained from a single
manufacturer, which also performs the quality control testing. A valid QP declaration was provided. The
quality control testing of the active substance could be also performed by other sites.

The active substance is synthesized by a four-stage process involving several starting materials .

A detailed description of the manufacturing process and process controls is provided and is considered
satisfactory.

The selection and control of starting materials is discussed.
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The choice of starting materials is considered well justified in compliance with the Decision tree of ICH
Q11 Guideline Q&A.

The manufacturing process development has been well documented. While a traditional drug
development approach was used to define the commercial manufacturing process for ivosidenib, some
elements of an enhanced approach under Quality by Design were employed to define the process
criticality and process parameters. Over the course of development, the synthetic route, starting
materials, and intermediates have remained the same. However, changes to reagents, catalysts,
solvents, specifications (for starting materials, intermediates and active substance), and process
parameters have been made. In general changes introduced have been presented in sufficient detail and
have been well justified.

Description of the CQAs for the active substance along with the points of control for each of them is
provided. Design space is not claimed. Process development studies performed for process
understanding and criticality assessment of each stage chosen for commercial manufacture are
described.

The characterization of the active substance and its impurities are in accordance with the EMA Guideline
on the chemistry of active substances. Potential and actual impurities were in general well discussed
with regards to their origin and characterisation. The discussion on impurities covers starting materials,
intermediates, identified process impurities and degradation products, elemental impurities and residual
solvents.

The mutagenic potential of impurities is also addressed; the discussion and related controls proposed
are in general considered sufficient taking into account the proposed indications.

The active substance is packaged in double low-density polyethylene (LDPE) bags. The bags are closed
with ties and subsequently placed inside an aluminium foil bag. The aluminium foil bag is placed into a
high-density polyethylene (HDPE) drum and closed. LDPE used for the bag complies with Ph. Eur.
Requirements and the EU Regulation 10/2011 as amended.

2.8.2.3. Specification

The active substance specification includes tests for: appearance, identity (FT-IR), assay (HPLC),
related impurities (HPLC), chiral impurity (HPLC), residual solvents (GC), water content (KF), residue
on ignition (Ph. Eur.) and elemental impurities (ICP-MS).

The proposed specifications are satisfactory. In particular, related substance specifications are in
compliance with the GL ICH Topic Q3A (R2) Impurities in new Drug Substances. Enantiomeric purity is
also controlled routinely on the active substance by chiral HPLC.Specifications for residual solvents are
in compliance with ICH guideline Q3C (R7) on impurities: guideline for residual solvents. Specification
for elemental impurities are in compliance with ICH guideline Q3D (R1) on elemental impurities. The
crystallinity of the active substance is not critical to the bioavailability of the finished product. Hence the
absence of polymorphism control in the active substance specifications is considered justified in
compliance with ICH Topic Q 6 A Note for guidance specifications: test procedures and acceptance criteria
for new drug substances and new drug products and its decision tree #4 (when the drug product safety,
performance or efficacy is not affected by the active substance polymorphic form, no further test or
acceptance criterion for polymorph content is needed for the drug substance).

The analytical methods used have been in general adequately described. Non-compendial methods were
appropriately validated in accordance with the ICH guidelines.

Satisfactory information regarding the reference standards used for assay and impurities testing has
been presented.
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Batch analysis data on 5 commercial size batches of ivosidenib active substance, manufactured at the
commercial site according to the proposed commercial route and process are provided. The results are
within the specifications and consistent from batch to batch. In addition batch analyses of primary
stability batches, of batches used in clinical and non-clinical safety studies are also provided.

2.8.2.4. Stability

Stability data on 3 pilot scale batches of active substance from the proposed manufacturer using the
proposed commercial process except for minor process variations, stored in a container closure system
representative of that intended for the market for 60 months under long term conditions at 30°C /65%
RH and for up to 6 months under accelerated conditions at 40°C /75% RH according to the ICH guidelines
were provided.

Stability data through 60 months are provided on 3 commercial size batches under long-term conditions
(30°C/65% RH).

Results on stress conditions were also provided. The analytical methods were stability indicating.
Photostability testing following the ICH guideline Q1B option 2 was performed.

The stability results obtained for long term and accelerated conditions justify the proposed retest
period of 60 months when stored at not more than 30°C in the proposed container.

2.8.3. Finished Medicinal Product
2.8.3.1. Description of the product and pharmaceutical development

The finished product is a film-coated tablet for oral administration. The film-coated tablets are oval, blue,
film-coated, debossed with 'IVO’ on one side and ‘250’ on the other side. The approximate tablet
dimensions are length of 18.0 mm and width of 8.4 mm.

The finished product is packed in HDPE bottles with polypropylene child-resistant closures. Each bottle
contains 60 tablets and 1.0 g silica gel desiccant.

All excipients are well known pharmaceutical ingredients and their quality is compliant with Ph. Eur
standards. There are no novel excipients used in the finished product formulation. The list of excipients
is included in section 6.1 of the SmPC and in paragraph 2.1.1 of this report.

The information provided on the composition of the tablets is adequate. No overages are used in the
composition of the finished product.

Ivosidenib tablets are manufactured using a 2-stage process: the manufacture of the finished product
intermediate and the manufactrure of the finished product using typical pharmaceutical excipients and
standard tablet manufacturing processes.

Elements of Quality by Design were used in the pharmaceutical development of the manufacturing
process, target levels and operating ranges as well as proved acceptable ranges were stated for the
critical process parameters.

The ivosidenib 250 film-coated, debossed tablet is the only tablet presentation intended for commercial
use. The commercial tablet presentation is the same as the clinical tablet presentation, differing only in
use of a non-functional film coat and debossing. Adequate bridging of the tablets used in clinical studies
and the proposed commercial image tablets has been achieved through in vitro dissolution profile
comparisons using the optimized and validated dissolution method, therefore no formal bioequivalence
studies have been conducted in humans.
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The overall manufacturing process for finished product has remained the same since the beginning of
ivosidenib clinical development. The primary packaging is HDPE bottles closed with polypropylene child
resistant closures with a polyethylene film bonded to aluminium foil. A silica gel desiccant (in a canister)
is included in the bottle. The choice of the container closure system has been validated by stability data
and is adequate for the intended use of the product.

This type of container is often use for this type of product. The container used for the finished product
is acceptable, materials specifications and examples CoA were provided. The confirmation of compliance
of the child resistant packaging with the US regulations was provided. The applicant has committed to
test the child resistant container according to International Standard (EN ISO 8317) (Recommendation
1).

2.8.3.2. Manufacture of the product and process controls

The finished product manufacturing process is relatively standard, and consists of two main steps: the
manufacture of the intermediateand the manufacture of the finished product.

The tablets are packed in double polyethylene lined HDPE containers, then shipped to the primary
packaging site.

The controls applied during the manufacturing process were presented under two categories, i.e. critical
controls and in-process controls.

The controls considered critical during the different steps of the manufacturing process were listed with
acceptance limits (target and range), as well as details on the control strategy. Similarly, in-process
controls were provided, with acceptance limits (target and range), as well as a short description of the
method used.

Although ranges were provided for the control of the critical parameters, no design space was claimed.

The validation of the finished product manufacturing process was conducted on 5 batches of the
intermediate and 3 batches of the tablets. Results at release were provided for the batches
manufactured for the validation (including results from in-process controls).

2.8.3.3. Product specification

The finished product release specifications include appropriate tests for this kind of dosage form:
appearance, identity (HPLC/UV, HPLC/DAD), assay (HPLC), impurities (HPLC), uniformity of dosage units
(Eur. Ph.), dissolution (HPLC), water content (KF) and microbiological quality (Eur. Ph.).

The specification proposed for the control of the finished product covers the essential parameters for this
type of pharmaceutical form. The control of the microbiological quality of the finished product is
performed on one in ten batches, with a minimum of one batch controlled per year. The limits based on
the results obtained at batch release and the results of the stability study (i.e. water content, related
impurities) are acceptable.

A risk-based assessment of potential sources of elemental impurities based on ICH Guideline for
Elemental Impurities Q3D has been performed. This risk assessment involved an evaluation of the
individual components of the finished product, manufacturing equipment, packaging materials, and an
evaluation of the materials used during manufacture of the finished product. Based on the risk
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assessment, no testing of elemental impurities of the finished product is warranted, and elemental
impurities are suitably controlled in the finished substance specification.

A risk assessment for nitrosamine formation and contamination was performed and the applicant
considered the risk to be negligible for the product. This was not accepted due to the methodology
applied and as the information was incomplete. Taking into account known root-causes, the presence of
secondary/tertiary amines and the potential presence of nitrite/nitrosating agents, a Major Objection
was raised. In the responses and subsequent assessment, the limits for potential nitrosamines were
defined as per ICH S9 which outlines that ICH Q3A/B limits can be applied. Potential content of
nitrosamines in the active substance and the finished product was estimatedbased on a theoretical study.
However the data to support the model proposed was not available, and this approach could not be
accepted during the procedure. The applicant also performed a worst case theoretical calculation of
potential nitrosamine content in the productBatch analysis results for two nitrosamines impurities on
batches of active substance and finished product were presented.As contents are below 10% of the limit,
the absence of regular control is considered acceptable. With regards to potential nitrosamine impurities
related to the active substance structure, no confirmatory testing was initially available. For these
impurities, the hypothetical results obtained cannot be taken into accountThe results for small molecule
nitrosamines could also not be extrapolated to these compounds. The issue was discussed at QWP-CT
on 07/12/2022, where it was agreed further information would be requested. To resolve the concern
related to potential nitrosamine drug substance related impurities, results of confirmatory testing
demonstrated that for active substance batches the potential precursors of these and the impurities
themselves were below 10% of the acceptable limit. The description and validation of the analytical
method(s) used were provided. It was therefore also concluded that no routine test was required for this
type of potential nitrosamine impurities. The nitrosamine impurity assessment was therefore considered
acceptable.

The in-house analytical methods have been adequately described and validated. The compendial
methods (uniformity of mass of the tablets, test of the water content and microbial examination test)
were also described.

The in-house analytical methods (the HPLC method used for the identification, assay and analysis of the
degradation products and the HPLC method used for the control of the dissolution) have been described
and validated.

The two alternative methods for water content according to general chapters Ph.Eur. 2.5.12 (volumetric
Karl Fischer method) and 2.5.32 (coulometric oven Karl Fischer method) were briefly described and their
verification was performed.

Batch results were provided on three finished product production batches and on three pilot scale
batches used for primary registration stability. The product was tested in line with the proposed
specification and all the results were compliant with the proposed acceptance criteria and were similar
between the batches.

2.8.3.4. Stability of the product

A shelf life of 48 months was initially proposed for the finished product, with no particular storage
conditions. It is proposed that the labelling indicates that the bottle should be tightly closed in order to
protect from moisture. A in use shelf-life of 30 days after first opening was proposed.

It was proposed to calculate the shelf life of the finished product using as the starting time the moment
when theintermediate is mixed with the excipientsData to support a separate holding time of for the
intermediate was presented. The main stability study (longest) was performed on three pilot scale
batches), and data up to 60 months from the storage under long term conditions (30£2°C/65+5%RH)
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and 6 months under accelerated conditions (40+2°C/75+5%RH) was provided. The analytical
procedures used are stability indicating.

A stability study was performed on three batches of ivosidenib tablets manufactured with intermediate
batches that have been held for 12, 18 and 24 months prior to the use in the manufacture of the finished
product. Results up to 36 months (with 18 and 24 months aged Intermediate) and 48 months (with 12
months aged Intermediate) were provided for this study.

Additionally, stability data on three production scale batches up to 30 months were presented.

The data provided shows that the finished product is very stable, no changes/variations of the product’s
quality are observed under long term stability conditions and accelerated stability conditions.

Results and discussions from several supporting studies performed with the intermediate and the finished
product not packed in the final packaging were included in this section: open dish study, photostability,
and holding time study. The results of these studies show that the finished product is stable in the
majority of the conditions, and support the choice of the selected packaging and the proposed labelling
statements about keeping the product in the original container.

A stability study was performed on one pilot batch (for 18 months) and on one production batch (for 13
months) of the bulk tablets, to support a holding time of 12 months.

A 3 months open dish study following a long term storage period of resp. 0, 9, 21, 33 and 45 months in
commercial packaging was done. an in-use stability study on two batches including one batch after 60
months stability at 30°C/65% RH was performed. These data support an in-use period of 30 days after
first opening of the HDPE bottle.

The initially proposed shelf life of 48 months for the finished product is acceptable with the following
storage conditions “This medicinal product does not require any special temperature storage
conditions. Keep the bottle tightly closed in order to protect from moisture”.

2.8.3.5. Adventitious agents

Lactose monohydrate is used in the film-coat excipient Opadry II, Blue, used in the manufacture of
Ivosidenib Tablets, 250 mg. The lactose monohydrate component of Opadry II Blue is sourced from
bovine milk. Lactose monohydrate does not pose a BSE/TSE risk, since the excipient is Category C
material as defined in EMA/410/01, which indicates no detected infectivity. The manufacturer of
Opadry II, Blue has provided the BSE/TSE Statement.

2.8.4. Discussion on chemical, pharmaceutical and biological aspects

Information on development, manufacture and control of the active substance and finished product has
been presented in a satisfactory manner. The results of tests carried out indicate consistency and
uniformity of important product quality characteristics, and these in turn lead to the conclusion that
the product should have a satisfactory and uniform performance in clinical use.

At the time of the CHMP opinion, there was a minor unresolved quality issue having no impact on the
Benefit/Risk ratio of the product, which pertain to the child proof safety of the finished product
container closure system. This point is put forward and agreed as a recommendation for future quality
development.

2.8.5. Conclusions on the chemical, pharmaceutical and biological aspects

The quality of this product is considered to be acceptable when used in accordance with the conditions
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defined in the SmPC. Physicochemical and biological aspects relevant to the uniform clinical
performance of the product have been investigated and are controlled in a satisfactory way.

2.8.6. Recommendation for future quality development

In the context of the obligation of the MAHSs to take due account of technical and scientific progress,
the CHMP recommends the following points for investigation:

1.- The applicant should test the child resistance of the container closure system according to the
International Standard (EN ISO 8317) before the distribution for the EU market.

2.9. Non-clinical aspects

2.9.1. Introduction

The non-clinical development program has relied on applicable regulatory guidelines, including ICH
guideline S9.

2.9.2. Pharmacology
2.9.2.1. Primary pharmacodynamic studies

In some tumours IDH1 carries a point mutation, altering its amino acid position 132. This mutation does
not inactivate the enzyme but leads to a novel catalytic activity which gives rise to the formation of 2-
hydroxyglutarate (2-HG) from alpha-ketoglutarate (KG). It is thought that 2-HG contributes to tumour
proliferation by inhibition of DNA and histone demethylation. The degree and the sites of DNA and histone
methylation govern gene expression and silencing so that inhibiting demethylation alters the gene
expression pattern.

Binding affinity of ivosidenib was studied in IDH biochemical system. Ivosidenib is a potent inhibitor
against IDH1 mutant isoforms (R132H/G/H/S/L/C, ICso = 2-17 nM) and IDH1wt (ICso = 24-71 nM).
Indeed, when incubation was prolonged (1 to 16h with NADP), the affinity towards IDH1wt markedly
increased (71 nM after 1h vs 24 nM after 16h). Thus, after repeated administration of ivosidenib in
animals or humans, inhibition of wt and mutated IDH1 is most likely similar. Moreover, ivosidenib
inhibited IDHwt in HCT-116 cells (human colorectal carcinoma) when treated with ivosidenib for 3 or 48h
(ICsp of around 10 pM). Plasma concentrations achieved in toxicology studies and in patients in clinical
trials could inhibit wt IDH1 so that some adverse findings could be due to this inhibition. Ivosidenib
presented selectivity for IDH1 versus IDH2 enzyme.

Acute myeloid leukaemia

Cell differentiation induced by ivosidenib in vitro was studied using the permanent human
erythroleukemia cell line TF-1 transfected with mutant IDH1 or control. Expression of haemoglobin (HBG)
and Krueppel-like factor 1 (KLF-1) served as differentiation markers. Ivosidenib (200 nM and 1 uM) dose-
dependently increased expression of the differentiation markers HBG and KLF1. TF-1 cells transfected
with mutant (R132H) IDH1 produced 2-HG, and this production was strongly inhibited with ascending
concentrations of ivosidenib. Proliferation was reduced with 1 pM ivosidenib but not with 200 nM. 2-HG
inhibition was studied in several additional cell lines in addition to TF-1 cells. Part of these cell lines
express mutated IDH1 spontaneously, and the other were transfected with the respective expression
vector. For comparison, cell lines expressing IDH2 were also included. The IC50 range of ivosidenib for
2-HG inhibition in cells expressing endogenous or overexpressed R132C, R132H or R132S was 2 to 20
nM and no inhibition of 2-HG production in cells expressing IDH2 mutations was confirmed.
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Ex-vivo experiments were performed. First, ivosidenib effects on 2-HG production and proliferation were
assessed in primary tumour cells obtained from two AML patients. Cells from one patient carried an IDH1
mutation, the other had wt IDH1. A clear difference between AML cells carrying mutated IDH1 and cells
carrying wt IDH1 was observed; ivosidenib markedly suppressed 2-HG production in cells of patient IDH1
R132C and increased proliferation of cells harbouring mutated IDH1 but not in cells of patient IDH wt.
There was a marked difference in proliferation rate between the cells already in the absence of ivosidenib.
Cells carrying the mutated enzyme virtually did not proliferate at all in the absence of ivosidenib whereas
in the wt IDH1 cells displayed a fast proliferation. In addition, ex-vivo differentiation of AML cells was
studied with cells sampled form six patients (two carrying wt IDH1). Nearly complete suppression of 2-
HG production was achieved with ivosidenib in the four patient cell preparations carrying mutated IDH1
and ivosdenib (5 pM) markedly increased the number of colonies formed in the mutated cells.

No study to support the pharmacologic rational for the combination ivosidenib+azacitidine was performed
by the applicant. The data submitted are reported from a poster (Yen and al, 2018). Measures of cell
differentiation, growth, and death were evaluated in TF-1-IDH1 R132H cells. The increases of CD235a,
HBG RNA and KLF-1 RNA expression were higher when cells were treated with the combination compared
than those observed when single agent is used. However, no additional or synergic effect of the
combination is observed on proliferation rate. Likewise, even if a potentiation effect on apoptosis is
observed when cells were treated with the combination ivosidenib (100 and 300 nM) + azacitidine (1000
nM), this effect was not observed at the highest doses (ivosidenib, 1000 nM).

The applicant submitted an array of five similar in vivo studies investigating the effect of oral ivosidenib
administration on 2-HG levels in blood, brain and tumour tissue in mice bearing xenograft tumours
formed from injected human fibrosarcoma HT1080 cells. HT1080 cells bear a native IDH1 R132C
mutation (permanent tumour cell line). The results demonstrated that also in vivo ivosidenib markedly
suppresses 2-HG production. The biological consequences of this suppression were not investigated. In
addition, studies with mice were inoculated with AML cells from a patient to produce a xenograft
leukaemia were also used to study the effect observed with ivosidenib in vivo. First, study was performed
in female tumor-bearing NOG mice (Human IDH1 (R132C) AML xenograft mouse model), ivosidenib was
administrated by oral dosing BID (50 and 150 mg/kg) in different dose groups for 14 days. This study
also demonstrated an inhibition of 2-HG production in vivo. Beside 2-HG reduction, the effect of
ivosidenib on the number of human AML cells in the animals was tested. No effect of ivosidenib on AML
cell count in blood, spleen and bone marrow was observed after 14 days of treatment. In addition, a
similar model was used to study in vivo effect of ivosidenib for 43 days (50 and 150 mg/kg) in human
IDH1 (R132H) AML xenograft mouse model. The main endpoint was survival of the animals after
treatment with ivosidenib or vehicle. The level of 2-HG and number of human CD45+ cells in peripheral
blood of the mice were also determined. Inhibition of 2-HG production was observed (data not shown).
Survival time of the animals was markedly reduced by ivosidenib treatment (data not shown). The
number of circulating AML cells was increased at study end in the ivosidenib-treated animals as compared
to vehicle controls (data not shown). Ivosidenib was not able to reduce proliferation of the patient AML
cells used for creating the xenograft animal model.

Cholangiocarcinoma

To support cholangiocarcinoma indication, the pharmacology non-clinical package has been completed
with one in vivo study. Mice were inoculated with patient-derived IDH1 (R132C) intrahepatic
cholangiocarcinoma tumor fragments to produce a xenograft intrahepatic cholangiocarcinoma xenograft
mouse model. Ivosidenib was administrated at 150 mg/kg by oral gavage 3 times at 12-hour intervals.
2-HG levels in tumor homogenates were quantified. This studies also demonstrated an inhibition of 2-
HG production in vivo (data not shown); however the biological consequences of this suppression were
not investigated in this study.
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2.9.2.2. Secondary pharmacodynamic studies

Secondary pharmacodynamics were conducted to evaluate the potential inhibition on several receptors,
enzymes or ion channels. Ivosidenib showed no cross reactivity against a panel of 80 receptors, ion
channels, transporters and enzymes at a concentration of 10 pM (equivalent to 5 830 ng/mL). The
concentration tested (10 uM) is close to the Cmax value expected in the clinical exposure.

2.9.2.3. Safety pharmacology programme

During the safety pharmacology programme, ivosidenib inhibits the cardiac potassium channel hERG in
vitro at concentrations (10 to 20 pM) which are in the range of therapeutic human plasma levels.
Accordingly, prolongation of the QTc interval in the ECG of telemetered monkeys was observed at Tmax
of ivosidenib. Marked QTc prolongation was also seen in humans at therapeutic doses of ivosidenib (see
safety clinical AR and related questions). The applicant also tested cardiac sodium and calcium channels
in vitro as well as another potassium channel (beside hERG). None of these channels was affected by
ivosidenib. The effects on QTc interval and related exposure levels are incorporated into SmPC.

There were no clinical observation or detailed physical examination findings attributed to ivosidenib in
the respiratory or central nervous system, except for the 28-day rat study, in which respiratory system
findings were observed in rats at non-tolerated dose levels (data not shown).

2.9.2.4. Pharmacodynamic drug interactions

No PD assessments were conducted during the drug-drug interaction PK studies. The lack of any PD drug
interactions studies is acceptable.

2.9.3. Pharmacokinetics

Absorption, distribution, metabolism, and excretion studies of ivosidenib were performed in Sprague-
Dawley rats, beagle dogs, and cynomolgus monkeys. The analytical methods were adequately validated
for quantitative determination of ivosidenib in the plasma of all animal species.

Ivosidenib PK profile is characterized by rapid oral absorption; low total body plasma clearance; low to
moderate volume of distribution; and moderate to long apparent terminal elimination half-life. Several
formulations of ivosidenib were tested in animals, and oral bioavailability strongly depended on the kind
of formulation. Ivosidenib polyvinyl acetate phthalate (PVAP) solid dispersion showed higher oral
exposures compared to its free form or ivosidenib Hydroxypropyl methylcellulose (hypromellose) acetate
succinate (HPMCAS) solid dispersion in rats. The excipient PVAP was shown to be toxic in cynomolgus
monkeys (see toxicity part below) and was excluded from use in subsequent toxicology studies in
monkeys; the excipient HPMCAS was well tolerated and provided acceptable ivosidenib oral exposures
in cynomolgus monkeys. HPMCAS was also used in rabbits. With suitable formulations oral availability is
around 30% to 40% in the tested species. Plasma half live (ti/2) is around 8 hours in rats and monkeys.
A solid dispersion which yielded a rather good oral availability was used for the main toxicology studies.
Exposures in rats and in monkeys were lower at the end of the treatment when compared to the first
administration (except at the highest dose used in monkeys). No gender differences were observed in
monkeys; in rats, exposures to ivosidenib were higher in females.

Plasma protein binding of ivosidenib was high, ivosidenib showed low RBC/plasma partitioning.
Ivosidenib was mainly distributed to liver and adipose tissue; this is in line with the lipophilic property of
the ivosidenib molecule. No retention, accumulation, or affinity observed for any tissue and there was
no affinity for tissues containing melanin or for any other tissue. Ivosidenib distribution in brain were low
(4%). No dedicated studies for placental transfer and milk excretion studies in animals were performed
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for ivosidenib. However, placental transfer of ivosidenib was shown in the pivotal studies on embryo-
fetal development in rats and rabbits (as reflected in section 5.3 of the SmPC).

Ivosidenib extensively becomes metabolised, mainly by oxidation by CYP3A4 (minor CYP2B6 and
CYP2C8) and other CYP enzymes but also by N-dealkylation and conjugation with glutathione, cysteine
or glucuronic acid. However, no circulation major metabolites were identified. In plasma the predominant
compound is unchanged ivosidenib. In monkeys and rats but not in humans, small amounts of M1 and
M2 were detected in plasma. Ivosidenib is excreted after metabolisation via bile and kidney. Five
metabolites, M39 to M44 were reported in humans only (urine, feces). These do not appear in plasma
so that potential systemic toxicity is not of concern. Liver toxicity cannot be excluded. However, these
metabolites are not formed by unique chemical modifications but constitute a new combination of
reactions which also occur to form the other metabolites; therefore, it is not expected that their liver
toxicity is markedly different from the other metabolites.

Liver effects were consistently observed in the repeated-dose toxicity studies (see toxicology section
below), mostly hepatocellular hyperplasia but also signs of liver damage (at the level of histopathology
and of serum markers). It is not known whether this is related to ivosidenib metabolism, but the
accompanying alterations in serum chemistry would also be detectable in humans.

2.9.4. Toxicology

To support the proposed treatment of patients with cholangiocarcinoma and AML with an IDH1 mutation,
ivosidenib was evaluated in non-clinical toxicology studies that meet requirements as defined in ICH S9.
Repeat-dose toxicity studies included up to 3 months in duration in rats and monkeys. The choice of the
species used in toxicity studies is adequately justified. The potential genetic toxicity of ivosidenib was
determined in a bacterial reverse mutation assay, in vitro micronucleus assay in human peripheral blood
lymphocytes, and in vivo micronucleus study in rats. Potential embryofetal developmental toxicity was
evaluated in rats and rabbits. Phototoxicity was investigated in an in vitro neutral red uptake study in
BALB/c 3T3 mouse fibroblasts. Starting materials, potential process impurities, and process
intermediates were evaluated in silico for potential mutagenicity using Derek Nexus and Sarah Nexus
statistical-based software for the prediction of mutagenicity. No carcinogenicity, fertility and pre- and
post natal developmental toxicity (PPND) studies were performed. Oral route was used in animal studies,
ivosidenib was administered twice a day as intended in clinical population. The formulations used for the
repeat-dose toxicity studies in rats (ivosidenib PVAP solid dispersion) and monkeys (ivosidenib HPMCAS
solid dispersion) were selected to optimize tolerability and exposure in order to evaluate ivosidenib in
two species. In AML patients, ivosidenib is indicated to administrate in combination with azacitidine (MA
since 2008); no non-clinical studies to evaluate the toxicity of the combination were conducted, this is
acceptable according to ICH guideline S9 requirements.

2.9.4.1. Single dose toxicity

After single administration of ivosidenib free form in monkeys, gastrointestinal toxicity (soft faeces and
emesis) was found from 100 mg/kg. No maximum tolerated single oral doses were determined.

2.9.4.2. Repeat dose toxicity

In repeated dose toxicity studies in rats, the main findings were liver hypertrophy, accompanied by
increase of liver enzymes in serum, and increased and extramedullar haematopoiesis combined with
decreased red cell count and related parameters as well as increased reticulocyte count. The results were
fairly consistent across the studies. Soft or otherwise abnormal faeces were only observed at very high
doses (2000 mg/kg). Two pivotal studies were performed in rats (28 day and 3-month duration). Rats
(15 animals/sex/group) were dosed for 28 days at 0, 100, 500 and 2000 mg/kg/day (0, 50, 250 and
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1000 mg/kg/dose BID) and 14 days recovery was added. There was early mortality in the high-dose
group. Besides effects on liver and haematopoiesis, decreased weight of several organs was observed.
Further effects were decreased body weight gain, prolonged coagulation time, reduced serum potassium
and glucose, kidney alterations and, at the highest dose, diarrhoea or soft faeces. Thyroid hyperplasia
may be related to the hepatocellular hypertrophy (faster degradation of thyroid hormones). Effects on
reproductive organs were seen in female and male rats that were reversible only in the case of females
(see details in reproductive section). There were findings even in the low-dose group so that a NOAEL
could not be defined. The exposure margins compared to human therapeutic exposure were not high,
up to 3.5-fold in the high-dose group. The doses used in the 3-month study were lower than in the 28-
day study, rats (15 animals/sex/group) were dosed for 92 days at 0, 20, 100, 500 mg/kg/day (10, 50,
250 mg/kg/dose BID) and 28-day recovery was added. The toxicological findings were similar. Main
target structures were again liver (hypertrophy, but also liver cell necrosis and increased serum liver
enzymes) and haematopoiesis (decreased red blood cell parameters, increased and extramedullar
haematopoiesis). Regarding organ weights, increase was only seen in liver and thyroid. No NOAEL could
be determined. Exposure margins relative to human therapeutic exposure were rather low and decreased
during the study because of decreasing exposure of the animals. It is noted that in the chronic study, at
the end of the 4-week recovery period, some findings were not recovered: incisors whiter than normal
at 500 mg/kg/day, decreased mean corpuscular hemoglobin concentration (MCHC) at 500 mg/kg/day,
higher serum Sorbitol dehydrogenase (SDH) and Alanine aminotransferase (ALT) at 500 mg/kg/day
(hepatocellular hypertrophy had partially recovered and the secondary hepatic necrosis had fully
recovered), increased thyroid weights and colloid alteration at >100 mg/kg/day, and splenic brown
pigment at >100 mg/kg/day (see discussion in the clinical part).

Two pivotal studies were performed in monkeys (28 day and 3-month duration). Monkeys (5
animals/sex/group) were dosed for 28 days at 30, 90, and 270 mg/kg/day (15, 45, and 135 mg/kg/dose
BID) and 14 days recovery was added. Gastrointestinal symptoms (swollen abdomen, emesis, soft
faeces, and diarrhoea) and liver cell hypertrophy were the most prominent findings in this study. The
liver findings were accompanied by altered serum parameters in the high dose group (increased bilirubin
in males and decreased albumin in females). Red blood cell parameters were reduced (Hb, Hct) in the
high dose group, but - in contrast to rats — no increased haematopoiesis was reported. Furthermore,
QTc prolongation and bigeminy was observed in the ECG. This is most likely due to hERG channel
inhibition. A NOAEL level could not be determined since toxicological findings were observed already at
the lowest dose. The exposure margins to human therapeutic exposure were low and decreased during
the study since AUC0-12h and - to a lesser extent - Cmax decreased from Day 0 to Day 27 in the
animals (except for high dose males). Monkeys (6 animals/sex/group) were dosed for 92 days at same
dose than used in 28-d study: 30, 90, and 270 mg/kg/day (15, 45, and 135 mg/kg/dose BID) and 28
days recovery was added. The results were similar to the 28-day study with gastrointestinal, liver and
ECG findings. No alterations in haematological parameters were reported in this 3-month study.

The mechanism of liver cell hyperplasia is not clearly identified. It is not possible to conclude that
hepatocellular damage is only due to enzyme induction.

Haematological changes results mainly to gastrointestinal (GI) bleeding, resulting in anaemia and
increased blood regeneration in the bone marrow. GI bleeding and perhaps haemolysis obviously
contributed to the observed haematological changes. The mechanisms underlying GI bleeding or
haemolysis has not been demonstrated. The effects were observed in monkeys mostly at high doses
which led to supratherapeutic exposure. Haematological findings were observed in patients, and are
mentioned in SmPC (see clinical report).

Although no histologic alterations of the gut mucosa were observed in the 3-month monkey study,
pronounced gastrointestinal effects in monkeys (soft faeces, diarrhoea) were observed. At higher doses
(in the 7-day study), damage of the intestinal mucosa was observed.
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2.9.4.3. Genotoxicity

Ivosidenibdid not show any evidence for a relevant genotoxic potential.

2.9.4.4. Carcinogenicity

No carcinogenicity studies were conducted with ivosidenib, in compliance with ICH guideline S9.
2.9.4.5. Reproductive and developmental toxicity

Fertility and pre-post-natal toxicity studies were not conducted, in line with recommendations of ICH S9
guideline. In the 28-day rat toxicity study, a reversible decrease in prostate weight was noted at 0.5-
fold the clinical AUC-based exposure, with additional testicular degeneration observed only in animals
euthanized prematurely at the high dose level (1.2-fold the clinical AUC). In females, a decrease in the
weight of uterus was observed at 1.0-fold the clinical exposure (based on AUC) with estrous cycle
changes, uterine atrophy and ovarian (decreased number of corpora lutea) findings at 1.7-fold the clinical
AUC. These changes in females were reversible. Adverse findings on reproductive organs were not
observed in the 3-month rat toxicity study at up to 500 mg/kg/day, or in 28-day and 3-month monkey
studies at up to 270 mg/kg/day and 180 mg/kg/day, respectively (0.8-, 3.0-, and 2.3-fold human
exposure). The clinical relevance of uterine atrophy and testicular degeneration observed in rats is not
known; these findings are reported in SPC 5.3.

Embryo-fetal development studies were performed in rats and rabbits. In rats, a decrease in fetal
weight and subsequent delayed skeletal ossification were observed at the non-maternotoxic high dose
level of 500 mg/kg/day (2-fold clinical exposure based on AUC levels). In rabbits, the high dose level
of 180 mg/kg/day (2-fold clinical exposure based on AUC levels) caused maternal toxicity as shown by
body weight loss and decreased food consumption over the treatment period, premature euthanasia of
one dam on GD19, and abortion of another dam on GD21. At this dose level, embryo-foetal toxicity
was evidenced by the reports of increased post-implantation loss, decrease in fetal weights, visceral
variations (small spleen), and delayed skeletal ossification. The developmental NOAELs of 100
mg/kg/day rats and 90 mg/kg/day in rabbits corresponded to 0.4- and 1.4-fold, respectively, the
clinical exposure based on AUC levels.

2.9.4.6. Toxicokinetic data

The exposure margins vs. human therapeutic exposure in the high-dose groups of the repeated-dose
studies were rather low (up to around four). The exposure margins markedly decreased over time, i.e.
from study start to study end. At study end, the margins were close to one at the highest dose. This was
due to decreasing exposure of the animals over time. A clear no-effect level could not be determined
from the repeated-dose studies.

2.9.4.7. Local Tolerance

The intended route of administration is oral. The gastrointestinal tract was evaluated in all repeat-dose
toxicology studies in Sprague-Dawley rats and cynomolgus monkeys. No dedicated local tolerance testing
was conducted.

2.9.4.8. Other toxicity studies

The qualification and specification of impurities is considered acceptable. Ivosidenib did not show any
phototoxic potential.
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2.9.5. Ecotoxicity/environmental risk assessment

Ivosidenib PECsw value is below the action limit of 0.01 pg/L and is not a PBT substance as log Kow does

not exceed 4.5.

Table 1. Summary of main study results

Substance (INN/Invented Name): Ivosidenib
CAS-number (if available): 1448347-49-6
PBT screening Result Conclusion
Bioaccumulation potential- log | OECD107 Log Pow at pH 5 = 3.2 Potential PBT (No)
Kow Log Pow at pH 7 = 3.2
Log Pow at pH 9 = 3.1

Phase 1
Calculation Value Unit Conclusion
PEC surfacewater , default or | AML  with IDH | pg/L > 0.01 threshold
refined (e.g. prevalence, | mutation: 0.00450 (No)
literature) CCA  with IDH

mutation: 0.00455

Overall: 0.00905

2.9.6. Discussion on non-clinical aspects

In vivo PD experiments confirmed that ivosidenib caused an inhibition of 2-HG production in vivo,
however, biological consequences remain unclear. The data obtained from human mutated IDH1 AML
xenografted mice demonstrated that ivosidenib was not able to reduce proliferation and more
importantly, survival time of the animals was markedly reduced by ivosidenib treatment. Non-clinical
proof-of-concept to use ivosidenib in AML or cholangiocarcinoma patients was insufficiently
demonstrated. The mechanism of action of ivosidenib is not well characterized as it is not yet clear
whether decrease of 2-HG levels always leads to cellular differentiation. The presented non-clinical data
(in vitro, ex-vivo and in vivo) do not allow unambiguous conclusions. The poor growth in vitro may
indicate that the mutant IDH1 cells were highly differentiated. Therefore, it will not be possible to
conclude that ivosidenib has induced differentiation in these cells. However, it is not clear whether colony
formation in ex vivo experiments indeed reflects cell differentiation; histology or differentiation markers
were not determined. Improved ability to grow in vitro can also be a sign of increased malignancy.
Evaluation of differentiation markers revealed that AML cells from different patients react in different
ways on ivosidenib. Ivosidenib not always increased expression of differentiation markers but also
decreased expression occurred. This is physiologically plausible because ivosidenib does not target
specific genes. Rather, it changes the pattern of DNA and histone methylation so that the resulting
alterations in gene expression depend on the methylation pattern which existed before ivosidenib
treatment. Thus, it may happen that ivosidenib increases the malignancy of tumour cells instead of
decreasing it. Therefore, although it seems clear that ivosidenib inhibited production of 2-HG, as a first
step, the events resulting from this 2-HG inhibition and particularly the effect of ivosidenib on
differentiation of AML cells is considered not characterized. Therefore, the use of 2-HG level as PD
biomarker in patients is questionable. Ivosidenib clinical efficacy in both indications was assessed in
clinical trials; the uncertainties of the ivosidenib mechanism of action raised in non-clinical part are
superseded by clinical efficacy data. In the SmPC section 5.1 it is stated that the mechanism of action is
not clearly understood. The secondary pharmacodynamic data support that ivosidenib is a selective
molecule with no significant off-target activity observed; however, proteins more closely related to IDH1
with higher chance of being off-targets were not specifically tested. Uncertainties of the ivosidenib
mechanism of action raised during the previous procedure are similar for both indications - however,
these uncertainties are superseded as clinical efficacy is satisfactorily demonstrated (see discussion on
clinical efficacy).
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The in vitro data presented to support the combination ivosidenib+azacitidine in the AML indication is
not robust. Moreover, as mentioned above, uncertainties of ivosidenib mechanism of action in preventing
or reducing tumor cell proliferation make it difficult to appreciate a combination effect. At this stage, no
convincing non-clinical arguments were presented to support the combination ivosidenib and azacitidine.
Efficacy of the combination ivosidenib+azacitidine was studied in humans and results are discussed in
clinical AR.

ADME studies did not reveal a cause for concern. Ivosidenib extensively becomes metabolised in animal
at the difference of human where no circulating metabolites were observed in plasma, metabolites were
found only in urine and feces. Liver effects were consistently observed in the repeated-dose toxicity
studies, mostly hepatocellular hyperplasia but also signs of liver damage (at the level of histopathology
and of serum markers). It is not known whether this is related to ivosidenib metabolism, but the
accompanying alterations in serum chemistry would also be detectable in humans.

Toxicity studies revealed that the main findings in rats were liver hypertrophy, accompanied by increase
of liver enzymes in serum, and increased and extramedullar haematopoiesis combined with decreased
red cell count and related parameters as well as increased reticulocyte count. The main findings in the
monkey studies were soft faeces/diarrhoea, decreased red cell count and related parameters, liver
hypertrophy associated with increased liver weight and ECG changes (particularly QTc prolongation).

In animal studies at clinically relevant exposures, ivosidenib induced haematologic abnormalities (bone
marrow hypocellularity, lymphoid depletion, decreased red cell mass together with extramedullary
haematopoiesis in the spleen), gastrointestinal toxicity, thyroid findings (follicular cell
hypertrophy/hyperplasia in rats), liver toxicity (elevated transaminases, increased weights,
hepatocellular hypertrophy and necrosis in rats and hepatocellular hypertrophy associated with increased
liver weights in monkeys) and kidney findings (tubular vacuolation and necrosis in rats). Toxic effects
observed on haematologic system, GI system and kidney were reversible whereas the toxic effects
observed on liver, spleen and thyroid were still observed at the end of the recovery period.

In regards to gastro intestinal effects, it is difficult to distinguish between functional and cytotoxic effects
because cytotoxicity not leading to overt cell death would indeed lead to disturbance of the normal
cellular function. The possibility that the GI effects could be related to IDH1 wt inhibition in the gut
mucosa could not be excluded. Moreover, plasma concentrations achieved in toxicology studies could
inhibit wt IDH1 so that some toxicological findings could be due to wt IDH1 inhibition. In regards to IDH1
inhibition leading to undesired effects in patients, IDH1 wild-type inhibition in the clinical setting cannot
be ruled out at the recommended dose level. Indeed, the difference in plasma protein binding between
humans and animals was low and it is not known whether plasma protein binding plays a major role at
all when the affinity of the target structure of a drug substance (IDH1 in this case) has a markedly higher
affinity to the drug than albumin. Therefore, the argument that plasma protein binding of ivosidenib is
higher in humans than in animals so that even higher plasma levels of total ivosidenib would be required
to achieve wt IDH1is not agreed. Potential inhibition of wt IDH inhibition and potential consequences are
discussed in clinical part.

Hepatic dysfunction, renal dysfunction and gastrointestinal symptoms, in the repeat-dose toxicity studies
in the rat and monkey were observed in humans.

Finally, QT prolongation observed in vitro (hERG inhibition) and in vivo in animals and in humans at
clinically relevant plasma levels. ECG QT prolonged is classified as an important identified risks in the
RMP.

NOAEL levels could not be determined since toxicological findings were observed already at the lowest
dose and some of them with were not recovered. Exposure margins relative to human therapeutic
exposure were rather low or absent. The reason for this observation could be induction of CYP enzymes
by ivosidenib which are responsible for ivosidenib metabolism. It could not be clearly established in the
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PK studies whether ivosidenib indeed induces its own metabolism, but the TK data are a clear hint for it.
For calculation of the exposure margins a human exposure value taken from population PK analysis was
used which represents the situation after repeated administration (Day 1 of Cycle 2). Thus, the (lower)
exposure margin calculated from the animal exposure at study end appears more relevant.

The mechanism of liver cell hyperplasia is not clearly identified. It is not possible to conclude that
hepatocellular damage is only due to enzyme induction. Haematological changes results mainly to
gastrointestinal (GI) bleeding, resulting in anaemia and increased blood regeneration in the bone
marrow. GI bleeding and perhaps haemolysis obviously contributed to the observed haematological
changes. The mechanisms underlying GI bleeding or haemolysis has not been demonstrated. The effects
were observed in monkeys mostly at high doses which led to a limited margin of exposure (about 2-fold
human exposure). Haematological findings were observed in patients and are mentioned in SmPC.

Ivosidenib was not mutagenic or clastogenic in conventional in vitro and in vivo genotoxicity assays.
Carcinogenicity studies have not been conducted with ivosidenib.

Fertility studies have not been conducted with ivosidenib. In the 28-day repeat dose toxicity study in
rats, uterine atrophy was observed in females at non-tolerated dose levels approximately 1.7-fold the
clinical exposure (based on AUC) and was reversible after a 14-day recovery period. Testicular
degeneration was observed in males at non-tolerated dose levels approximately 1.2-fold the clinical
exposure (based on AUC) in animals prematurely euthanized.

In embryofoetal development studies in rats, lower foetal body weights and delayed skeletal ossification
occurred in the absence of maternal toxicity. In rabbits, maternal toxicity, spontaneous abortions,
decreased foetal body weights, increased post implantation loss, delayed skeletal ossification and visceral
development variation (small spleen) were observed. Animal studies indicate that ivosidenib crosses the
placenta and is found in foetal plasma. In rats and rabbits, the no adverse effect levels for embryofoetal
development were 0.4-fold and 1.4-fold the clinical exposure (based on AUC), respectively.

Finally, ivosidenib is not expected to pose a risk to the environment. Regarding the 2018 draft of the
ERA Guideline (EMEA/CHMP/SWP/4447/00 Rev.1), it would be prudent to analyse potential secondary
poisoning since log Kow has been reported to be over 3. As this guideline is not currently on force, it is
acceptable not to have conducted the Bioconcentration factor in fish “BCF (fish) but, it should be
considered for future applications of Ivosidenib in order to assure that secondary poisoning is not a risk
to the environment.

2.9.7. Conclusion on the non-clinical aspects

Overall the presented non-clinical data are considered acknowledged and no major issues for concerns
are raised. Information on relevant non-clinical aspects has been included in the SmPC section 5.3.

Ivosidenib is not expected to pose a risk to the environment.

2.10. Clinical aspects

2.10.1. Introduction

GCP aspects
The Clinical trials were performed in accordance with GCP as claimed by the applicant.

The applicant has provided a statement to the effect that clinical trials conducted outside the
Community were carried out in accordance with the ethical standards of Directive 2001/20/EC.
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e Tabular overview of clinical studies

Table 2. Clinical Studies Contributing to Clinical Pharmacology with Ivosidenib in Healthy Subjects,
Special Populations and Patients

Study Number Study Design N Report date/
analysis cute-off
date

Healthy Subjects

AG120-C-004 A Phase 1, open-label, 2 part study: 36 Beport date: 17 June

Bioavailabality- Part 1: randomized 2 peniod crossover 2016

availability, food (fed & fasted) to determune food effect on

effect PK of a single 300 mg dose of ivosidenb

Complete Part 2: single period safety & PK of a single

1,000 mg dose of ivosidenib

AGL120-C-003 A Phase 1, open-label, non-randomized, 8 Eeport date:

PK. absorption, single-dose (300 mg [*C}-ivosidenib), mass 23 March 2016

metsholism excretion | Palance AME study in healthy male subjects

(AME)

Complete

Study Number Study Design N Report date/

anahsiz cute-off
date

AGI20-C-006 A Phase 1, open-label single-dose, PE smudy 60 Report date:

PE. Japanese vs in healthy male Japanese & Caucasian subjects 06 September 2017

Cancasian subjects after single oral mvosidenib doses (230, 500 or

1,000 mg)

Complete

AG120-C-007 A Phase 1, open-label, 2 peniod, fixed 21 Report Date:

Dirug-drug Interaction, | “SSUence, dmg-drug interaction study to 04 Apnl 2017

itraconazole evaluate the effect of multiple doses of

c I ifraconazole on the PE of a single 250 mg dose

omplete of wvesidemab m healthy subjects

Special Populations

AG120-C-012 A Phase 1, open-label, single-dose (300 mg 32 Report Date:

PE. hepatic wostdenib)) study to compare the PE 1in 23 August 2018

impairment subjects with mild or moderate hepatic

c 1 impatrment to that in matched subjects with

omplete nommal bepatic funchon

Patient: with Cholangiocarcinoma

AG120-C-005 (see Takle 3 for mam Phase 3 study desizn) 156 Cut-off date:

. . 31 January 2019

Prvotal for Pharmacology objectves:

cholangiocaremoma | To characterize the PE of ivosidenib in

Complete subjects with advanced cholangiocarcinoma. Population Population PE and

To evaluate the PE ‘pharmacodynamic PE analwsis: | E-F analvses cui-off
relationship of ivosidemb and 2-HG. ) 31 Maw 2020
N=166 ¥

Patients with Cholangiocarcinoma and Other solid Tumors

AGL20-C0022 (see Table 3 for mam Phase 1 study design) 168 Cut-off date:

] Ph losy obiactives: 16 January 2019
Suppertrve for armacology abjectrves: {(relevant for PE and
cholangiocarcimoma To charactenize the FE of ivosidenib in pharmacodynamic
Ongoing subjects with advanced sohd tumors. data)

To evaluate the PE ‘pharmacodynamic

relationship of vosidenab and 2-HG. Population Population PE and
To monitor plasma cholesteral and PE analyzis: | g g analyses cut-off:
4p-0OH-cholestercl as a potential CYP3A4 N=73% 31 May 2020

induction marker {dose escalahon).
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Patients with Hematologic Malignancies

4p-0OH-cholesterol as a potential CYP3A4
induction marker (dose escalation).

AG120-C-009 (see Table 5 for main Phase 3 study design) 71! Cut-off date:

. o 18 March 2021

Pivotal for newly Pharmacology chjectives: Populaticn

diagnosed AML To characterize the PK of ivosidenib in PK analysis:

Omgong combination with azacitidine in subjects N=64

with newly diagnosed AML.
To evaluate the PE/pharmacodynamic
relationship of ivosidenb and 2-HG.

Study Number Study Design N Report date/
analysis cute-off
date

AG-221-AML-005 | (see Table 5 for main Phase 1b/2 study design) | 23 fﬂ’f d:tgbw

Supportive for newly | Pharmacology objectives: et S

diagnosed AML To evaluate the efficacy and safety of

Cmgzoing 2 combinations of IDH mutant targeted

therapies plus azacitidine: Oral ivosidemb +
SC azacitidine, and oral AG 221 + 5C
azacitidine in adult subjects with newly
diagnosed IDH] mutation-pesitive AWML
and who were not candidates for intensive
induction chemotherapy

Patients with Advanced Hematologic Malignancies

AG120-C-001! (see Table 5 for main Phase 1 stmdy design) | 2°% fﬂuti;?’ aﬂf (relevant

Add:it_iunal safety Phammccnlag:,’ objectives: o Pl}]r codynamic

Umgoing To characterize the PK of osidenih m datal:

subjects with advanced hematologic 12 Mary 2017
malignancies. ’

To evaluate the PR pharmacodynamic Population | Population PE
relationship of rvosidenib and 2-HG. PKE analysis: | anabysis cut-off:
To monitor plasma cholesterol and N=233 12 May 2017

2.10.2. Clinical pharmacology

2.10.2.1. Pharmacokinetics

Methods

Pharmacokinetic analyses

Standard non-compartmental (model-independent) pharmacokinetic methods were used to calculate PK

parameters using Phoenix® WinNonlin version 8.3 or higher (Certara, Princeton, NJ).

Additionally, population PK (PPK) and PK/PD, E-R analyses were conducted based on the non-linear
mixed effects modeling. The PPK estimation was performed using the first-order conditional estimation

with interaction (FOCEI) method implemented in NONMEM 7, version 7.3.0 or 7.4.3.

Statistical analysis

Generally, standard summary statistics (e.g. mean, median, standard deviation [SD], and coefficient of
variation [CV]) have been generated. For comparison, in most cases the 90 % confidence intervals
(CI) were calculated in case of equivalence testing. In addition, in case significance levels were used,

the significance level in most trials was 5%. _

Absorption
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Biopharmaceutical Classification System (BCS) Classification

The drug substance is practically insoluble (solubility of 38 to 66 pug/mL) in aqueous solutions between
pH 1.1 and 7.5. At the highest solubility (66 ug/mL), 16.5 mg of ivosidenib drug substance can dissolve
in 250 mL of aqueous solution, which is less than the proposed commercial dose. Ivosidenib drug
substance has moderate permeability across Caco-2 cells at therapeutic concentration (1 to 10 uM).
Therefore, ivosidenib can be classified as a BCS class IV (low solubility/low permeability).

Healthy volunteers

Following single dose of ivosidenib as a film-coated tablet formulation in healthy volunteers (studies
AG120-C-004, AG120-C-006 and AG120-C-012), absorption was relatively rapid with Cmax
approximately achieved at Tmax of 3 h for dose of 500 mg.

At 500 mg geometric mean Cmax ranged from 2270 to 2850 ng/mL and AUCinf from 143000 to
222000 ng.h/mL.

Patients
Advanced Hematologic malignancies

Following single dose of ivosidenib 500 mg QD as film coated tablet in patients (Study AG120-C-001),
Tmax was achieved at 2.37h. Geometric mean Cmax was 4481 ng/mL and AUCq-24n was 61135
ng.h/mL. Following multiple dose of 500 mg QD, Tmax was achieved approximately at 3h, with a
geometric mean Cmax of 6710 ng/mL and an AUCO-tau of 123150 ng.h/mL.

AML

Following multiple dose of ivosidenib 500 mg QD as film coated tablet in patients (Study AG120-C-
009), Tmax was achieved at 2.22h. Geometric mean Cmax was 6145 ng/mL and AUCp-24n was 106326
ng.h/mL.

Cholangiocarcinoma

Following single dose of ivosidenib 500 mg QD as film coated tablet in patients (Study AG120-C-002),
Tmax was achieved at 3h. Geometric mean Cmax was 3666 ng/mL (Cmax arithmetic mean was 4060
ng/mL) and AUCop-24n was 50109 ng.h/mL. Following multiple dose of 500 mg QD, Tmax was achieved
approximately at 2h, with a geometric mean Cmax of 4547 ng/mL and an AUCO-tau of 74956 ng.h/mL.

Similar PK parameters were observed for Study AG120-C-005, after multiple dose with Tmax
achieved at 2h, with a geometric mean Cmax of 4799 ng/mL and an AUCO0-24h of 86382 ng.h/mL.

Absolute bioavailability

The absolute bioavailability of ivosidenib has not been investigated.

Relative bioavailability/ Bioequivalence

Two tablet formulations of ivosidenib were developed and evaluated during the clinical development
program:

- Uncoated tablets at three strengths 50, 200, and 250 mg used in the Phase 1 studies in patients
(Study AG120-C-001 and AG120-C-002).

- Blue non-debossed film coated tablet at 250 mg used for the Phase 1 studies in HV and Phase 3
studies.

The commercial tablet formulation is the same as the 250 mg clinical tablet formulation used in the
Phase 3 studies, differing only in the debossing, wherein mentions as “"IVO” on one side and “250” on
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the other, serves as a product identifier and does not impact the performance, exposure, or stability of
the drug product.

Influence of food

The effect of a standardized high fat meal on ivosidenib PK was investigated in 30 healthy subjects
who were administered a single oral dose of 500 mg ivosidenib in the fast and fed states, as Part 1 of
study AG120-C-004.

PK Results indicated that administration of a high fat meal increased moderately geometric mean
AUCO-inf by 25.6%, while doubling the Cmax (increase of 98%). Tmax was not affected by food and
remains unchanged at around 3h under both conditions.

It is recommended that food should not be ingested for 2 hours before and for 1 hour after taking
ivosidenib film-coated tablets.

Influence of gastric modifier

Ivosidenib does not contain ionisable groups under physiological condition and its aqueous solubility is
pH independent. Therefore, plasma exposure of ivosidenib should be expected to be unchanged when
co-administered with pH modulators such as antiacids, PPI or H2 receptor antagonists.

Distribution

Ivosidenib has a moderate protein binding (92 to 96%), with greater affinity for AAG, a B/P less than 1
and is extensively distributed in tissue with Vc/F of 3.20 L/kg in patients with newly diagnosed AML
and 2.97 L/kg in patients with cholangiocarcinoma.

Elimination

Healthy volunteers

Across clinical studies in healthy volunteers, after single dose of ivosidenib as film coated tablet mean
half-life at a 500 mg dose ranged from 55.4 to 75.5 h. In healthy volunteers, CL/F ranged from 2.25 to
2.74 L/h.

Patients

In patients with hematological malignancies (Study AG120-C-001), mean half-life ranged from 71.8
to 138h, CLss/F generally increased with increasing dose levels after single and multiple doses and
ranged from 2.68 to 6.09 L/h on C2D1 of dose escalation across the 100 mg BID and 300 to 1,200 mg
QD dose range.

Based on PPK modelling, the CLss/F of ivosidenib was estimated at 5.39 L/h after multiple dose of 500
mg QD.

Cholangiocarcinoma

In patients with cholangiocarcinoma, the mean apparent clearance of ivosidenib at steady state was
6.1 L/hour with a mean terminal half-life of 129 hours.

Newly diagnosed AML

In patients with newly diagnosed AML (Study AG120-C-009), based on post-hoc estimates CLss/F
was estimated at 4.6L/h with a mean terminal half-life of 98h.

e Mass balance

A formal and dedicated PK study AG120-C-003 investigated the excretion and biotransformation of a
Ivosidenib (“C-radiolabeled) after a suspension oral dose in 6 healthy subjects.
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Following a single oral dose of ivosidenib (500 mg), the overall mean recovery of radioactivity was high
about 94.3% (£ 6.8), with 77.4 and 16.9% recovered in feces and urine respectively. Unchanged
ivosidenib accounted for approximately 67.4% and 9.92% of the total administered dose in feces and
urine, respectively.

The arithmetic mean renal clearance was 0.537 L/h.
e Metabolism

Metabolite profiling was performed and up to 13 metabolites were identified (10 in urine and 7 in
feces). The primary metabolic processes for [14C]ivosidenib were oxidations at the chlorobenzyl-N-5-
fluoropyridinyl (M1), cyanopyridinyl-pyrrolidone (M3), and difluorocyclo butyl (M4) moieties, N-
dealkylation of the difluorocyclobutyl moiety (M30), N-dearylation of the cyanopyridine (M44), and
amide hydrolysis (M49). Other metabolites were the result of combinations of these primary pathways
and glucuronide conjugation.

Ivosidenib was the predominant circulating component (approximately 92.4% of plasma radioactivity).
Ivosidenib is slowly metabolized in humans. Elimination of absorbed ivosidenib occurred largely by
oxidative metabolism (M1, M3 and M4 metabolites) with minor contributions by N-dealkylation and
hydrolytic metabolism. In vitro investigations suggested that ivosidenib is mainly metabolized by
CYP3A4, with minor contributions from CYP2B6 and CYP2CS8.

e Interconversion

Ivosidenib is chiral with two centers suggesting 4 stereoisomers. A dedicated non-GLP method to
quantify ivosidenib stereoisomers was developed in human plasma and applied on selected clinical
samples to confirm the lack of chiral inversion in vivo following ivosidenib administration. No indication
of chiral inversion of ivosidenib was observed.

e Pharmacokinetic of metabolites
No major metabolites were detected in plasma.
e Consequences of possible genetic polymorphism

As part of Study AG120-C-003, subjects were genotyped for CYP2D6 metabolizer status and the
effect of a poor metabolizer (PM) genotype on PKs of ivosidenib was investigated. Two of the eight
subjects were identified as PM.

Following single oral 500 mg dose, geometric mean Cmax values were similar between PMs and non-
PMs (1000 and 986 ng/mL, respectively), while a moderate 30% decrease was observed on AUClast in
PM subjects (52100 versus 80800 ng*h/mL) compared to non PMs reference subjects. Overall, even no
clear evidence that CYP2D6 metabolizer status affected ivosidenib PK, no formal conclusion could be
drawn taken into account the very small number of subjects (n=2) and the high variability observed in
the study.

Dose proportionality and time dependencies

Based on PK data from patients (patients with hematological malignancies [Study AG120-C-001] and
patients with cholangiocarcinoma [AG120-C-002]) following ascending single or multiple doses,
ivosidenib exposures PK parameters exhibit a less than dose proportional increase across the dose
range of 100 to 1200 mg (single dosing) and from 100 mg BID to 1200 mg.

Based on the results from study AG120-C-001 (patients with hematological malignancies), studies
AG120-C-002, AG120-C-005 (patients with cholangiocarcinoma) and studies AG221-AML-005,
AG120-C-009 (newly diagnosed AML) after the recommended 500 mg QD regimen in patients, steady
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state is claimed to be reached by Day 15 and low to moderate accumulation (Racc < 2 for both AUCtau
and Cmax) was observed in C2D1.

Intra-and inter-individual variability

Across studies in patients and using noncompartmental analysis (NCA) approach, the between-patient
variability in ivosidenib was moderate to high ranging from 33.8% to 63.3% for Cmax, and ranging
from 28.6 to 55 % for AUCs (variability shown as CV%).

Data from PPK analyses showed very high between-patient variability for the absorption rate constant
ka (CV= 108%). A lower IIV was estimated for Vc/F (CV = 26 to 47%) and CL/F (CV= 33 to 35%).
The magnitude of the proportional errors was moderate (CV = 20 to 27%).

Pharmacokinetics in target population

The PKs of ivosidenib in patients was investigated after single and repeated administration in two
Phase 1 (Study AG120-C-001: patients with hematological malignancies and AG120-C-002: patients
with cholangiocarcinoma), one Phase 1b/2 (Study AG221-AML-005 : patients with newly diagnosed
AML) and two Phase 3 studies (Study AG120-C-005 :patients with cholangiocarcinoma and AG120-C-
009 : patients with newly diagnosed AML), covering thus the two claimed indications for patients with
new diagnosed AML and patients with cholangiocarcinoma.

Pivotal Phase 3 studies

Study AG120-C-005

Study AG120-C-005 was a Phase 3, multicentre, randomized, double-blind, placebo-controlled, safety
and efficacy study in previously treated subjects with non-resectable or metastatic cholangiocarcinoma
with an IDH1 mutation.

Eligible subjects were randomized 2:1 to receive oral ivosidenib 500 mg QD or matched-placebo QD in
continuous 28-day cycles.

PK parameter estimates of patients receiving ivosidenib 500 mg QD from Study AG120-C-005 are
presented in Table 7 and compared to those observed in subjects with cholangiocarcinoma from study
AG120-C-002.

Table 3. Summary of ivosidenib plasma PK parameters after SD or MD administration dose of
ivosidenib 500 mg for studies AG120-C-002 and AG120-C-005
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Plasma PK Geometric Mean (GeoCV2%); n

Parameters Study 002 Study 005 002 and 005 Combined
S00 mg QD, Cycle 1, Day 1

N 53 142 195

AUCq 245 (hreng/mL) NC NC NC

Cmax (ng/mL) 3.666 (37.8); 53 4,060 (45.4); 142 3.949 (43.6): 195
Tmax! (hr) 3.00 (1.00, 6.00); 53 2.63 (0.50. 4.87): 142 3.00 (0.50. 3.00); 195
500 mg QD, Cycle 2, Day 1

N 59 107 166
AUCq24p (hreng/mL) 74.956 (33.4): 58 86.382 (33.8): 107 82.180 (34.3): 165
Coax (ng/mL) 4.547 (28.6): 59 4.799 (32.9): 107 4.708 (31.5): 166
Tmax! (hr) 2.15(0.87.6.17): 59 2.07 (0.50. 4.08): 107 2.08 (0.50. 6.17): 166
Race(auey 1.52(32.3): 49 1.54(42.9): 98 1.53 (39.5): 147
Race(cmax) 1.28 (29.7): 50 1.16 (37.2): 101 1.20(35.1): 150

Study AG120-C-009

Study AG120-C-009 was a Phase 3, multicenter, double-blind, randomized, placebo-controlled clinical
study to evaluate the efficacy and safety of ivosidenib + azacitidine vs placebo + azacitidine in adult
subjects with newly diagnosed AML with an IDH1 mutation and who are considered appropriate
candidates for non-intensive therapy.

Eligible subjects were randomized 1:1 to receive oral ivosidenib 500 mg QD plus 75 mg/m2/day SC or
IV azacitidine or ivosidenib matched-placebo orally QD plus 75 mg/m2/day SC or IV azacitidine.

PK parameter estimates of patients receiving ivosidenib 500 mg QD from Study AG120-C-009 are
presented in Table 8 and compared to other subjects with AML observed in studies AG221-AML-005
and AG120-C-001.

Table 4. Summary of ivosidenib plasma PK parameters after SD or MD administration dose of
ivosidenib 500 mg for studies AG120-C-001, AG221-AML-005 and AG120-C-009.

Plasma PK Geometric Mean (GeoCV2%): n
Parameters
500 mg QD, Cycle 1, Day 1 500 mg QD, Cycle 2, Day 1
Study Study Study Study Study Study

AG120-C-001 AG-221-AML-005 AG120-C-009 AG120-C-001 AG-221-AML-005 AGI120-C-009
AUCq 4 NC 27.844.8 (63.32): 121 | 12.683 (54.9): 50 NC 41.029.8 (42.04): 121 | 20.111 (36.9): 34
(hreng/mL)
AUCo240r 61,135 (33.2): 12 NC NC 117.348 (50.1): 170 NC 106.326 (40.9): 32
(hreng/mL)
Conax (ng/mL) 4.503 (37.9): 186 5.407.0 (56.19): 15 4,820 (38.7): 59 6.551 (44.2): 173 5.662.5 (52.82): 14 6.145 (33.8): 34
Tonax > (h1) 2.97(1.83-8.12): 186 3.0(0.5-8.1): 15 2.57(0.50-4.25). 59 | 3.00 (1.00-8.02); 173 2.5(0.5-7.9): 14 2.22(0.52-4.67). 34
Race Conax NC NC NC 1.90 (53.9); 135 1.0 (38.57); 14 1.58 (86.4). 29
Raee AUCq4 NC NC NC 1.46 (48.1); 142 1.2 (39.42); o1l 1.22(57.4); 33

Population PK modelling and simulation
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One population PK (PPK) analysis using PK data from Study AG120-C-001 in order to describe the PK
and identify the source of variability of ivosidenib was developed. This PPK model was subsequently
updated with additional PK data.

Using this population information in combination with observed PK data from patients from study
AG120-C-009, individual PK parameters were estimated using a MAP approach and used as input for
ER analysis.

Using structure of the PK model described in Report AG120-C-001-PPK, as a starting point, a new PPK
model was developed for patients with cholangiocarcinoma with PK data from studies AG120-C-002
/AG120-C-005 from which individual PK parameters were used as input for ER analysis .

Report AG120-C-001-PPK

Ivosidenib plasma concentration from study AG120-C-001 (cutoff date of 12 May 2017) were included
in this PPK model. The PK data set consisted of 253 patients with 4656 observations.

The potential effect of baseline continuous (Age, weight, BSA, CrCL, ALB, ALT, AST, BILI), categorical
covariates (gender, race, NCI hepatic impairment, Cancer type, ECOG) and concomitant drug
administration (antifungals, PPI, Anti-H2 ...) were investigated on ivosidenib PK.

Ivosidenib oral PK in these patients was described by a 2-compartment model with a sequential zero-
order release (Tlag) and first-order absorption (Ka) and a time-varying elimination. The apparent
clearance (CL/F) of ivosidenib was estimated to be 1.63 L/hr on the first day and 5.39 L/hr at steady-
state (CLss/F) at 500 mg QD. The change from Day 1 to steady-state was modeled as a 2-fold
decrease in relative bioavailability and a 1.66-fold increase in clearance.

Relative bioavailability (Frel) of ivosidenib was found to increase in a less than dose-proportional
manner. The dose-nonlinearity exponent on Frel is -0.49, thus a doubling of dose translates
approximately only to a 40% increase in exposure. Moderate to high IIV was observed with %CVs of
35% (CLss/F), 47% (Vc/F) to 108% (Ka) respectively, with the highest variability estimated on the
absorption parameter. The magnitude of the residual log-additive errors was moderate (CV= 26%).

Final model PK parameter estimates are presented in Table 9, GOF on Figure 2 and sensitivity effects
of covariates on steady-state ivosidenib AUC in Figure 3.
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Table 5. Final population PK parameter estimates

Log-additive CV%

Fixed Effect BSV
Parameter Shrinkage
Estimate RSE CV% RSE

Steady-State CL/F (L/h) 539 4% 35% 6% 5%
Steady-State Ve/F (L) 234 7% 47% 6% 11%
Steady-State Q/F (L/h) 158 19% - -
Steady-State Vp/F (L) 151 22% -- -
First-Dose CL/F (L/h) 1.63 - - -
First-Dose V/F (L) 71 - - -
First-Dose Q/F (L'h) 4.8 - - -
First-Dose Vp/F (L) 46 - - -
ka (1/h) 1.38 10% 108% 7% 32%
Tlag (h) 0.27 11% - -
Steady-state fold-change in Frel 0.50 7% - -
Steady-state fold-change in CL 1.66 11% - -
Dose-Frel exponent -0.49 19% - -
'Wt-Ve/F exponent 0.92 13% - -
Baseline Alb-CL/F exponent 0.82 20% - -
Time-varying Alb-CL/F exponent 0.99 19% - -
Baseline Alb-Vc/F exponent 0.73 28% -- -
Time-varying Alb-Ve/F exponent 11 38% - -
P_ol_d-(lmnge in CL with 0.64 6% _ 3
voriconazole
Fold-Change in CL with fluconazole 0.59 6% - -
Fold-Change in CL with 0.65 129% _ _
posaconazole
Fold-change in CL with other 0.9 179% _ :
moderate/strong Cyp3A inhibitors T ”
Fold-change in CL with mild Cyp3A ;
rola- 1.04 6% ~ -
inhibitors

26 3% - - 6%

Alb = time-varying albumin: BSV: between-subject variability; CL/F: apparent clearance; CV: coefficient of variation (=square
root of variance / mean * 100%); F: relative bioavailability; ka: first-order absorption rate constant; Q/F: apparent distnbution
clearance; RSE: relative standard error (standard error/estimate * 100%, RSE on standard deviation terms = RSE of variance/2);
SD: standard deviation; S5: steady-state; Tlag: zero-order release duration (lag-time); Vo/F: apparent central volume of
distribution; Vp/F: apparent peripheral volume of distribution; Wt = baseline body weight. Note that first-dose parameters do not

have standard-errors. because thev are derived from steadv-state parameters and fold-changes in Frel and/or CL.
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Figure 2: GOF plots for the final population PK model
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Figure 3. Sensitivity of steady-state AUC to covariates and dose
AG-120 Steady-State AUC (ug/mL*hr)

a 50 100 150 200 250
L 1 L L L 1

AUC Range [5th=95th] 56 ug/mL*hr 177 ugimL*hr

Dose admg  —=— —=—  H00mg

Voriconazole —_—

Fluconazole —_—

Posaconazole -

Other Strong/Moderate CYP3A4 —_—

Mild CYP3A4 —f

Albumin Baseline 44l ——: — & 26glL

Albumin Ratio 124 —+—_ :I—— 0.84

Base = 93 ug/L*hr
Steady-state, 500 mg, Albumin = 37 g/L, no CYP3A4 inhibitor

Report AG120-C-001-untreated AML-PPK

The aim of this analysis was to update the Pop-PK model previously developed in subjects with
advanced hematologic malignancies using additional data as of the 11 May 2018 data cutoff date
(Study AG120-C-001). The PK dataset for this analysis included 5034 observations from a total n=
254 patients. Of these subjects, 36 (14%) had untreated AML and 224 (88%) received the
recommended ivosidenib 500 mg QD regimen.

Overall, ivosidenib oral PK in patients with hematologic malignancies was described by the same
structural 2-compartment model (Tlag, Ka and a time-varying elimination) with nearly identical
estimates of main PK parameters. In fact, CLss/F of ivosidenib was estimated to be 5.44 L/hr
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(CV=36%) in this analysis versus 5.39 L/hr (CV=35%). In addition, the dose-exponent for relative
bioavailability (-0.50 versus -0.49) and the magnitude of the covariates for CLss/F, including the
effects voriconazole, fluconazole, and posaconazole, were very close between the two models. Because
the updated data set has only one additional patient and only approximately 10% more samples, these
similarities were expected.

Based on the updated model, steady state systemic exposure metrics (AUCtau, Cmaxss, Cmings) for
patients receiving the recommended ivosidenib 500 mg QD dosing regimen were derived per disease
type and exposures were found to be similar across subjects with R/R AML (AUCtay = 124178 ng.h/mL
and Cmax = 6171 ng/mL) and subjects with untreated AML (AUCtay, = 115556 ng.h/mL and Cmax =
5857 ng/mL).

Report AG120-C-009-PPK

The objectives of this analysis were to use the previously developed ivosidenib PPK model (Report
AG120-C-001-PK-untreated AML), in order to derive posterior Bayes PK parameter estimates and
ivosidenib systemic exposure metrics for patients from study AG120-C-009 and compare these metrics
to those from study AG120-C-001.

The PK dataset for ivosidenib included 943 evaluable observations (after exclusion of 35 BLQ) from a
total of n= 64 patients.

Post-hoc parameter estimates are presented in Table 10.

Table 6: Summary statistics of post hoc parameter estimates from studies AG120-C-009 and AG120-

C-001
AGI120-C-001 AGI120-C-009
(N = 254) (N = 64)
CL/F (L/h)
Mean (CV%) 4.57 (44.0) 456 (34.9)
Median [min, max] 423[0.851,12.3] 4.53[1.50,9.59]
Geomeirnic mean (GeoCV%) 4.15(46.8) 427 (38.9)
Ve/F (L)
Mean (CV%) 279 (51.9) 232 (48.0)
Median [min, max] 248 [60.8, 1050] 205 [86.8, 746]
Geomeiric mean (GeoCV%) 249 (49.8) 213 (41.5)
ka (1/h)
Mean (CV%) 1.67 (62.0) 1.95 (90.6)
Median [min, max] 1.60 [0.0564. 10.0] 1.51 [0.106, 8.49]
Geomeiric mean (GeoCV%) 1.35(84.9) 1.28(133.8)

In general, the diagnostic plots (population and individual predicted versus observed data, cwres and
iwres weighted residuals graphs) showed no major bias, which confirm consistency between observed
and predicted ivosidenib concentration data for Study AG120-C-009. In addition, the VPCs
(corresponding in this case to an external validation of the previous final Pop- PK model with the data
from Study AG120-C-009 as the model parameters were fixed) indicated that the model adequately
describe the observed steady state data (median and 5 and 95 percentiles levels), while observations
after single dose were under-predicted at the median level (Figure 4).

Figure 4. pcVPC of ivosidenib concentrations vs Time since last dose
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The derived exposures metrics (Table 11) indicated that the systemic ivosidenib exposures at steady
state using the recommended oral 500 mg QD regimen were comparable between the two studies
AG120-C-009 and AG120-C-001. In fact, geometric means of AUCtau, Cmaxss, or Cminss were
calculated to be 117000 ng.h/mL, 5960 ng/mL, 4040 ng/mL, respectively for Study AG120-C-009
(n=64 patients untreated AML) versus 120000 ng.h/mL, 5990 ng/mL and 4250 ng/mL, respectively for
AG120-C-001 (n= 254); with GMRs ratio not significantly different from 1.
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Table 7. Summary exposure metrics calculated with a dose of 500 mg for subjects from studies
AG120-C-001 and AG120-C-009

AG120-C-001
(N =234)

AG120-C-009
(N =64)

AUC (ngeh/mL)

Mean (CV%)

133000 (48.9)

126000 (43.0)

Median [min, max]

118000 [40600, 587000]

110000 [52100, 333000]

Geomeitric mean (GeoCV%)

120000 (46.8)

117000 (38.9)

Cmax (ng/mL)

Mean (CV%) 6510 (44.9) 6310 (37.4)

Median [min, max] 5770 [2350. 26700] 5740 [2820, 14900]

Geometric mean (GeoCV%) 5990 (41.7) 5960 (33.8)
Cmin (ng/mL)

Mean (CV%) 4820 (53.9) 4470 (49.8)

Median [min, max] 4270 [1160, 23100] 37301570, 13100]

Geometric mean (GeoCV%) 4250 (53.7) 4040 (46.5)
11/2 (h)

Mean (CV%) 107 (42.1) 97.8 (41.6)

Median [min, max] 98.7 [43.0, 371] 83.3 [48.6, 247]

Geometric mean (GeoCV%) 99.6 (39.6) 91.2 (37.8)

Report AG120-C-002-005-PPK

Ivosidenib plasma concentration from study AG120-C-002 and AG120-C-005 (cutoff date of 31 May
2020) were included in this PPK model. The final PK dataset for ivosidenib included 3363
concentrations (after exclusion of n = 65 BLQ observations, around 1.9% of data) from 239 patients
with cholangiocarcinoma, comprised of 73 subjects (30.3%) from Study AG120-C-002 and 166
(69.7%) from Study AG120-C-005.

The potential effect of baseline continuous (Age, weight, BSA, CrCL, ALB, ALT, AST, BILI), categorical
covariates (gender, race, NCI hepatic impairment, Renal impairment, ECOG) and concomitant drug
administration (moderate/weak CYP3A4 inhibitor/inducer, PPI, Anti-H2 ...) were investigated on
ivosidenib PK.

Ivosidenib oral PK was described by the same PPK model developed previously (new diagnosed AML).
As per the provided results, the estimates for structural model parameters were similar in both
populations (patients with cholangiocarcinoma versus advanced hematologic malignancies), with the
exception of Vp/F: estimated to be 428 L in this analysis versus 272 L previously.

The apparent clearance (CL/F) of ivosidenib was estimated to be 1.55 L/hr on the first day and 5.82
L/hr at steady-state (CLss/F) at 500 mg QD. The change from Day 1 to steady-state was modeled as a
2-fold decrease in relative bioavailability and a 1.88-fold increase in clearance.

Vc/F was dependent on weight, with a power model exponent of 0.801. Overall, Moderate to high IIV
was observed with %CVs of 33.4% (CLss/F), 25% (Vc/F) to 122% (Ka) respectively, again similar to
those estimated in the previous analysis.

Despite the similarities in typical values PK parameters, the observed ivosidenib steady state systemic
exposure in patients with cholangiocarcinoma were lower than that in patients with advanced
hematological malignancies.

Final model PK parameter estimates are presented in Table 12, GOF on Figure 5 and effects of
covariates on steady-state ivosidenib AUC in Table 13.
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Table 8: Final population PK model parameter estimates for the update and previous analysis

Parameter Updated Analvsis | Previous Analysis
Fixed Effect

Value RSE Value RSE
Steady-state CL/F (L/hr) 5.82 0.4% 5.86 2.7%
Steady-state Vo/F (L) 220 0.4% 222 5.2%
Steady-state Q/F (L/hr) 134 0.1% 14.4 15.6%
BSV correlation (CL/F.Q/F) - -- - -
BSV correlation (Vc/F.Q/F) -- -- - --
Steady-state Vp/F (L) 428 0.1% 420 10.4%
First dose CL/F (L/hr) 1.55 - 1.56 --
ka (1/hr) 1.24 15.6% 1.25 10%
Tlag (hr) 033 1.4% 0.330 0.8%
Steady-state fold-change in FRel 0.5 0.6% 0496 5.0%
Steady-state fold-change in CL 1.88 0.6% 1.86 17.9%
Dose-FRel exponent -0.535 9.1% -0.535 9.2%
CL ~ Ranitidine fractional change -0.197 30.1% -0.190 42.1%
CL ~ Other CYP3A4 inlibitors fractional 0198 3509, 0275 29,79,
change
CL -~ Prednisone fractional change 0.206 38.4% 0.282 29.7%
Baseline Wt-Vc/F exponent 0.801 0.9% 0.845 13.6%
Log additive residual error CV% Study 002 19.9% 2.1% 19.9% 5.5%
Log additive residual error CV% Study 005 25.9% 5.5% 26.8% 5.2%

BSV

CV% RSE CV% RSE
Steady-state CL/F (L/hr) 33.4% 0.1% 33.60% 6.4%
Steady-state Vc/F (L) 25.5% 0.1% 25.90% 16.2%
Steady-state Q/F (L/hr) 126% 0.1% 118% 11.9%
BSV correlation (CL/F, Q/F) 0.809° 0.04% 0.808* 8.5%
BSV correlation (Ve/F, Q/F) 0.585° 0.1% 0.588° 7.6%
Steady-state Vp/F (L) 75% 0.002% 74.9% 12.3%
ka (1/hr) 122% 0.2% 122% 6.2%

Shrinkage
Value Value

Steady-state CL/F (L/hr) 6.9% 7.5%
Steady-state Vo/F (L) 18% 19.1%
Steady-state Q/F (L/hr) 8% 8.6%
Steady-state Vp/F (L) 41.2% 42 8%
ka (1/hr) 12.8% 13.3%
Log additive residual error CV% Study 002 7.9% 7.9%
Log additive residual error CV% Study 0035 11.4% 13 4%

Note that first-dose parameters do not have standard errors. because they are derived from steady-state parameters and

fold changes in FRel and/or CL/F.
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Figure 5. GOF plots for the final Population PK model
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Table 9: Factors explaining variability in steady-state AUC0-24h

Covariate Values AUCH.24 Estimate | Covariate Effect (%0 of
' ' (pg-hr)y/mL the Typical Value)
Typical subject receiving 500 mg QD with no concomitant 86 B
CYP3A4 inhibitors or inducers
5% percentile (3.44 L/hr) 145 +69%
Clearance (L/hr) _
95% percentile (9.61 L/hr) 55 -36%
CYP3A4 Ranitidine 107 +24%
umhibitor Others 107 +25%
CYP3A4 inducer | Predmisone 71 -17%
Dose of 300 mg 68 21%
ivosidenib 800 mg 107 +24%

Special populations
e Renal impairment

No formal dedicated PK study was performed to investigate the effect of renal impairment on
ivosidenib PK, as the result from the human AME study AG120-C-003 suggest that less than 9%
(8.82%) of unchanged ivosidenib was recovered in urine (TRA of 16.9%). Therefore, investigations of
the effect of renal impairment on ivosidenib PK could be retrieved from several clinical studies
performed in patients (studies AG120-C-001/002/005/009) or following the results from the PPK
models.

In studies AG120-C-001 and AG120-C-002, the potential impact of baseline renal function
(determined by two criteria, baseline creatinine clearance [CrCL] or estimated glomerular filtration rate
[eGFR] by MDRD) was investigated in a subset of patients as patients with a mild or moderate
impairment function at study entry were permitted.

Assessment report
EMA/173654/2023 Page 50/251



From Study AG120-C-001, following multiple dose of ivosidenib 500 mg, a comparison between
normal renal function vs mild or moderate renal impairment at baseline (eGFR) was conducted and
showed no significant difference between both populations (Table 14). Similar results are observed for

Study AG120-C-002.

Table 10. Geometric LS means ratios and 95% CIs of AG120 CLss/F following administration of AG-

120 at steady-state (C2D1), effect of baseline eGFR

Renal Impairment (e GEFR) Geometric LS Mean Adjusted **
Test Reference Test Reference | Ratio* p-Value 95% C.L**
Mild (n=74) Normal (n=60) 431 427 100.9 0.991 (83.93 121.39)
Moderate (n=36) Normal {n=60) 3.81 427 89.2 0.422 (71.38.111.50)

In studies AG120-C-001 and AG120-C-002, there was only 1 subject with severe renal impairment
based on eGFR (3 subjects with severe renal impairment based on CrCL; data cutoff 12 May 2017) and
hence the safety and PK data are too limited to be able to draw meaningful conclusions in this
population. There is limited clinical experience in subjects with severe renal impairment.

Based on the PPK analysis CrCL was not identified as a covariate of interest in all the developed PPK

models.

e Hepatic impairment

A formal PK study study investigating the effect of impaired hepatic function on the PK of ivosidenib
has been performed in Study AG120-C-012, in subjects with normal, or mild (Child-Pugh A) and

moderate (Child-Pugh B) hepatic impairment.

Results from the formal PK dedicated study indicated a clear systemic underexposure of ivosidenib
associated with increased CL/F. In fact, a pronounced decrease in AUCo-t and Cmax by 34% and 44%

respectively was observed in the moderate HI group.

Statistical summary of the effect of hepatic impairment on ivosidenib PK and free concentration

presented in Table 15 and Table 16, respectively.

Table 11: Statistical summary of the effect of hepatic impairment on ivosidenib PK

Comparison Parameter | Geometric Mean | 90% Confidence
Ratio (%) Intervals (%0)
Mild hepatic impairment (test) versus matched normal AUC, 0.819 0.596,1.12
hepatic functi fi
1epatic function (reference) AUCs~ 0.847 0.624. 115
Crmax 0.933 0.715,1.22
Maoderate hepatic impairment (test) versus matched AUCk 0.659 0435 0998
normal hepatic function (reference)
AUCH = 0.716 0.479,1.07
Crpax 0.565 0.419, 0.763

Table 12. ANOVA for unbound plasma ivosidenib PK parameters by Child-Pugh classification

Comparison Parameter | Geometric Mean | 90% Confidence
Ratio (%) Intervals (%o)

Mild hepatn: impairment (test) versus matched normal Crnax_fee 1.40 0987 197

hepatic function (reference)

Moderate heg:{hc impairment (test) versus matched 129 1.00.1.66

normal hepatic function (reference)
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An evaluation of hepatic impairment status using NCI-ODWG criteria was performed for patients with
either advanced hematologic malignancies (AG120-C-001 and AG120-C-009), or with
cholangiocarcinoma/chondrosarcoma (AG120-C-002 and AG120-C-005). The observed steady-state PK
parameters at Cycle 2 Day 1 (C2D1) for ivosidenib following 500 mg QD regimen by study is provided
in Table 17.

Table 13. Summary of Plasma Pharmacokinetic Parameters at Steady-State (C2D1) of ivosidenib after

Oral Administration of ivosidenib 500 mg QD Stratified by Baseline Hepatic Impairment NCI
Classification - by Study.

Study PK parameter Normal Mild Moderate
AGI120-C-001 AUC0-24 119000 (48.6): 146 94000 (62.8): 27 93200 (44.1):. 2
(R/R AML) (ng*lVmL)
AUCO-t 45300 (47): 148 39200 (60.4): 28 40000 (60.7): 2
(ng*h/mL)
Cmax (ng/mL) 6590 (42.7); 148 5840 (54.1): 28 5700 (43.8): 2
Ctrough 4200 (71): 149 2750 (149): 29 2430(3.2): 2
(ng/mL)
AG120-C-002 AUC0-24 69400 (28.5): 30 81400 (36.7): 28
(CCA) (ng*h/mL)
AUCO-t 28200 (26.3): 30 32100 (36.4): 29
(ng*h/mL)
Cmax (ng/mL) 4390 (21.5): 30 4720 (34.6); 29
Ctrough 2370 (36.2): 30 2870(39.1): 28
(ng/mL)
AG120-C-003 AUC0-24 84500 (29.8): 49 90500 (36.2): 35
(CCA) (ng*h/mL)
AUCO-t 16000 (29.7): 49 16600 (38.2): 35
(ng*h/mL)
Cmax (ng/mL) 4760 (30.7): 49 4940 (36.7); 35
Ctrough 2800 (40.8): 72 2590 (74.3). 48
(ng/mL)
AG120-C-009 AUCO0-24 102000 (42.7): 25 111000 (40.3): 7
(ND AML) (ng*h/imL)
AUCO-t 104000 (43.3): 25 113000 (40.7). 7
(ng*h/mL)
Cmax (ng/mL) 5920 (35.4). 25 6260 (30.5). 7
Ctrough 3510 (49.1). 27 3960 (39.4). 7
(ng/mL)

Based on PPK analysis, the NCI Hepatic impairment covariate (categorical at 4 levels, normal, mild,
moderate and severe) was not found to have a significant effect on ivosidenib PK.

e Race

A formal dedicated investigating the effect of ethnicity on the PK of ivosidenib has been performed in
Study AG120-C-006. Subjects were randomized to 1 of 3 cohorts where ivosidenib was administered
at doses of 250, 500, and 1000 mg in fasted state. Ten subjects per race and dose cohorts were
enrolled.

Concentration-time profiles for ivosidenib are presented in Figure 6 and associated PK parameters in
Table 18, statistical analysis in Table 19.
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Table 14. Summary of PK parameters in Japanese vs Caucasians subjects

Parameter Summary Statistic !
250 mg Ivosidenib 500 mg Ivosidenib 1000 mg Ivosidenib
Japanese Caucasian Japanese Caucasian Japanese Caucasian
(N=10) (N=10) (N=10) (IN=10) (N=10) (IN=10)
AUC 55.100 69.300 102,000 176.000 125.000 174.000
(hreng/mL) (23.9) (31.5) (24.00 43.4) (46.0) (46.0)
AUC. 60.800 75.500 108,000 185,000 130.000 180.000
(hreng/mlL) (21.4) (29.0) (22.9) (42.4) (44.9) (46.4)
Cmzx (ng/mL) 1340 (34.0) 1390 (24.0) 2020 (22.0) | 2850 (16.0) | 2440(35.0) 2930 (19.0)
T (hr)? 3.50 3.00 3.00 3.02 3.00 4.00
(3.00, 18.10) | (2.00.12.00) | (2.00.6.00) | (1.00.9.00) | (2.00,9.00) | (2.00, 24.18)
te {h1)3 40.9(11.6) 45.8(7.02) 46.0(15.9) 64.0(22.5) 41.7(15.2) 483 (26.2)
CL/F (L/hr) 412(214) 3.31(294) 465(22.9) 271(424) 7.68 (44.9) 5.55(46.4)
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Figure 6. Mean (SD) plasma ivosidenib concentration-time profiles in Japanese and Caucasian
subjects
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Table 15. Statistical summary of the effect of race (Japanese vs Caucasian) on ivosidenib PK

Parameter Ivosidenib Dose Geometric Mean Ratio 90% Confidence Intervals
AUCq, 250 mg 0.80 0.61,1.04
500 mg 0.58 044,075
1000 mg 0.72 0.55,0.94
Overall 0.69 0.59.0.81
AUCqz 250 mg 0.80 0.62,1.04
500 mg 0.58 045,075
1000 mg 0.72 0.56,0.94
Overall 0.70 0.60.0.81
Croax 250 mg 097 0.80.1.17
500 mg 0.71 0.59. 0.86
1000 mg 0.83 0.69,1.01
Overall 0.83 0.74,0.93

The overall geometric mean ratios (90% CI) for AUCO-t, AUCO-00, and Cmax were 0.69 (0.59, 0.81),
0.70 (0.60, 0.81), and 0.83 (0.74, 0.93), respectively. This reflects an average exposure that was
lower overall in the Japanese subjects compared with the Caucasian subjects by approximately 30 to
31% (AUC parameters), and 17% (Cmax). The distribution of AUC and Cmax values for Japanese
subjects generally fell within the range of values for Caucasian subjects.

Besides Study AG120-C-006, an exploratory assessment of ivosidenib PK in Asian (Japanese, Taiwanese
and Korean) vs non-Asian (Caucasian) subjects was performed in the pivotal phase 3 Study AG120-C-
009 in adult subjects with newly diagnosed AML with an IDH1 mutation. Strip charts with and without
weight-normalized ivosidenib PK parameters for Asians vs non-Asians after oral administration of

ivosidenib 500 mg QD on C2D1 (repeat dose) are presented in Figure 7.

Assessment report

EMA/173654/2023 Page 54/251



Figure 7. Strip Charts of Plasma Ivosidenib AUC0-4, and Cmax — Asians vs. Non-Asians — C2D1 (PK
Analysis Set)
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An exploratory assessment of ivosidenib PK in Asian vs non-Asian (Caucasian) subjects was also
performed in the pivotal phase 3 Study AG120-C-005 in adult subjects with cholangiocarcinoma with
an IDH1 mutation. Box plots of ivosidenib PK and 2-HG PD parameters for Asians vs non-Asians for
Cycle 2 Day 1 after oral administration of ivosidenib 500 mg QD are presented in Figure 8.
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Figure 8. Box plots of AG-120 Pharmacokinetic and 2-HG Pharmacodynamic Parameters by Race for
Cycle 2 Day 1 after Oral Administration of AG-120 500 mg QD (Study AG120-C-005)
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Based on PPK analysis, race was not found to have a statistically significant effect on ivosidenib PK of
patients with cholangiocarcinoma or new diagnosed AML.

e Gender

Based on the PPK analysis, sex was not found to have a statistically significant effect on ivosidenib PK
e Weight

Based on the PPK analysis, weight was found to have a significant effect on Vc/F.
e Elderly

A summary of ivosidenib PK parameters (AUCo-g, AUCg-24, AUCo-1, Cmax, Ctrough) €stimated on Cycle 2 Day
1 following 500 mg OD ivosidenibdosing is presented by study (AG120-C-001, AG120-C-002, AG120-C-
005, AG120-C-009, and AG-221-AML-005) and age group (< 65, 65 to 74, 75 to 84, 85 years of age or
older) in Table 20.
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Table 16. Summary PK Parameters of Ivosidenib Following Multiple Once-Daily Oral Administrations of

500 mg Ivosidenib (C2D1) by Study

Age Group (years)
less than 63 65 to T4 75 to 84 more o
o s o oy equal to 85
(N=230/460 (N=136/460 (N=87/460 (N=7/460
total) total) total) o
total)
Stady P _PK Geometric Mean (Geometric CV%0); N
" arameter
AGI20-C-  AUC 2 w4 s - - R —
001 (ng*l::;an} 44356 (34.7):55 40711 (464369 44666 (45344 37247 (42.7):4
AUC 2 73 T & s =l - 3 5 £y
(ng*l:::l:;L} 119473 (57.5):5: 109007 (50.6):71 122143 (44.5):4% 91152 (51.2):3
AUCy., - - - o e P - -
{ng*h.n-'JmL} 45631 (34.4):57 42414 (474%71 46000 (46.2):45 40158 (49.3):4
Conae (mg/ml) 6774 (49.4):57 6055 (41.9);71 6839 (433)45 5767 (30.3):6
Coompa -5 54.9)-73 7.8} 709 (7227
(gL 4046 (64.3):55 4549 (54.9);73 4868 (47846 4709 (72.2):7
AGI20-C-  AUC PR o 1 As -~ .
002 (ng,,h:__%;]_} 23767 (34.2);93 30408 (25.5):17 25958 (3.2):5 NA
AUCp o o a7 5 g . i
(ng*l:::l:;L} 66021 (367:92 79739 (26117 71058 (8.8):5 NA
AUCy. - - .
2655 2); 2(202%17 2 Ty I
(ng*h/ml) 6554 (34.2):94 31802 (29.2):1 6960 (11.7):5 NA
Coax (ng/ml) 4095 (32.5):94 4657 (25.6):17 4400 (10.6):5 NA
Corcregn 2 -3 * 73 AN-17 24372 -5 .
(agmL )y 2414 (46.99:93 2044 (23 .4):17 2432 (18.3):5 NA
AGI20-C- AUCH - -y 5 17 iy I
005 (ng*h/mL) 87483 (34.7):59 86812 (24.6):17 83539 (35.7):8 NA
AUC- s T -5 O Lt 17 I - T
{ng*h.n-';mL} 16325 (35.4):39 16257 (26.8%17 15606 (33.6):8 NA
C oy (ng/ml) 4827 (35.6):59 5052 (23.2):17 4448 (34.6):8 NA
— - ;
i 3021 (49.1):79 2811 (39.3):20 2972 (43.1):14 NA
Ly 49.1) (39.3) (43.1)
AGI20-C-  AUCsz ) - . 24 S -
Dood (ng*h/mL) 89690 (NC);1 95668 (40811 112474 (42.4);1¢ NA
Comex (ng/ml) 5350 (NC):1 3612 (36.2);11 6333 (34.2):19 NA
C oo - - - .
= NC 3586 (52.3):12 4355 (45.7):17 NA
P (2.3) (45.7)
AG-221- AUC 2 S
AMI_005 (ng*h::;l.} 60806 (38.2):2 40686 (48.3);5 38489 (29.5):4 NA
Coax (ng/ml) 9797 (21.7):2 5642 (553)6 6183 (18.5):4 NA
C aroragn = I - .
= 5183 (70.5):3 3610 (69.5).5 3196 (63.6):5 NA
oy (70.5) (69.5): (63.6)

Based on the PPK analysis, age was not found to have a statistically significant effect on ivosidenib PK
e Children

Ivosidenib PK has not been investigated in children.

Pharmacokinetic interaction studies

As supportive data for SmPC recommendation, PBPK model was used for DDI predictions. In general,
with the evidence provided, the PBPK framework is considered valid for DDI prediction of CYP3A4
substrates in AML patients, but further improvement in terms of bioavailability and oral absorption of
ivosidenib are required before conducting any extrapolation in special sub-groups of patients for dose
selection.

Ivosidenib as victim drug
Ivosidenib was shown to be both CYP3A4, and P-gp substrates.

The DDI study conducted with itraconazole -AG120-C-007 following ivosidenib 250 mg administration
which is half therapeutic dose, showed a 2.69 fold exposure increase (GMR AUC 0-inf = 268.69 % with
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90% CI [244.90 - 294.78]) without affecting Cmax (GMR Cmax = 102.41 % with 90% CI [52.71 -
113.13]). These results could not be extrapolated to the therapeutic dose of 500 mg due to ivosidenib
auto-induction. PBPK modelling approach was thus used to support the expected magnitude of
interactions between ivosidenib and strong CYP3A4 inhibitors. The PBPK framework is considered valid
for DDI prediction of CYP3A4 substrates in AML patients. Collectively, the performed in vivo study,
although not conducted at the therapeutic dose, and the PBPK model results provide some weight of
evidence that interaction of ivosidenib at 500 mg with strong CYP3A4 inhibition is expected to increase
ivosedenib exposure by two to three-fold.

No formal interaction study of ivosidenib with moderate CYP3A4 inhibitor was conducted. However, the
PBPK model predicted an AUC ratio of 1.90, and in addition to PBPK model, PPK model showed
fluconazole, moderate inhibitor of CYP3A4 was a significant covariate associated with an AUC ratio of
1.69. In absence of formal DDI study conducted with fluconazole, as a conservative measure, and also
taking into consideration the safety profile of ivosidenib, in case of concomitant treatment with moderate
CYP3A4 inhibitor, ivosidenib exposure increase is considered to be within two-fold. Therefore the SmPC
proposed posology to be reduced by two fold with safety monitoring is supported in case of concomitant
treatment with a moderate or strong CYP3A4 inhibitor.

Ivosidenib concentrations, as CYP3A substrate, is expected to be decreased in case of co-administration
with CYP3A4 inducer. Ivosidenib is thus contraindicated with strong CYP3A4 inducers.

Ivosidenib as perpetrator

In vitro, ivosidenib was shown to be both inhibitor and inducer of CYP3A4. No clinical study was
conducted to assess the net effect of ivosidenib on CYP3A4 substrates. However, PBPK simulations of
ivosidenib effects on midazolam (CYP3A4 substrate drug) based on CYP3A4 inhibition alone, on CYP3A4
both inhibition and induction, and CYP3A4 induction, alone suggest the net effect was CYP3A4 induction.
Therefore, caution of use in case of concomitant treatment with CYP3A4 substrate is recommended as
ivosidenib is expected to decrease the drug concentrations, altering thereby the drug efficacy. Of note,
ivosidenib auto-induced its own metabolism at steady-state.

Ivosidenib was also shown in vitro to be inducer of CYP2B6, 2C8, 2C9, and may induce 2C19 and UGT.
No clinical study was performed but the induction potentials are reported in SmPC. Ivosidenib was also
shown to be inhibitor of P-gp and has the potential to induce P-gp. Therefore, the SmPc mentions that
concomitant treatment of dabigatran is contraindicated.

Ivosidenib was also shown to be inhibitor of OATP1B1/3 and OAT3. Therefore SmPc mentioned that
concomitant treatment with these transporters substrates should be avoided and careful monitoring for
safety of these drugs should be performed if avoidance is not possible.

2.10.2.2. Pharmacodynamics

Mechanism of action
Ivosidenib is a potent, selective inhibitor of mutated IDH1.

The IDH family of proteins comprises 3 isoforms: IDH1, IDH2, and IDH3. Cancer-associated mutations
have been identified in IDH1 and IDH2. Isocitrate dehydrogenase converts isocitrate to alpha-
ketoglutarate (a-KG) through oxidative carboxylation and results in the production of nicotinamide
adenine dinucleotide phosphate (NADPH). IDH mutations confer neomorphic enzymatic activity resulting
in the reduction of a-KG to form 2-HG, which consumes NADPH and renders the cell vulnerable to
oxidative stress. High levels of 2-HG inhibit a-KG-dependent enzymes involved in DNA and histone
methylation. These impairments have been linked to a block in cellular differentiation promoting
tumorigenesis in both hematologic and nonhematologic malignancies.
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Direct inhibition of mutated IDH1 suppresses production of 2-HG, restoring differentiation and reducing
proliferation of the cancerous cells.

Primary pharmacology: Cholangiocarcinoma (CCA)
Study AG120-C-005
Data Sets Analyzed

A total of 60 subjects received the placebo treatment and data from these subjects was not analysed.

Table 17. NCA PK and PD Analysis (Number of Subjects)

. PK and PD
R Active Crossover Total
Cycle 1 Day 1 121 35 156
Cycle 2 Day 1 99 27 126

Concentrations of 2-HG in Plasma

Mean (+SD) plasma 2-HG concentrations and percent inhibition following single and multiple daily oral
doses of AG-120 and Box plots of 2-HG (observed concentrations and percent inhibition) vs time and vs
visit are presented in Figures below.

Figure 9. Mean (+SD) 2-HG (Observed Concentrations and Percent Inhibition) vs. Time after Oral
Administration of AG-120 500 mg QD (Linear Scale)

Observed

— — Cycle 1 Day 1
7 ----Cycle 2 Day 1

Mean (SD) Plasma 2-HG
Concentration (ng/mL)

Nominal Time (h)

Assessment report
EMA/173654/2023 Page 59/251



Figure 10. Plasma 2-HG Concentrations vs. Visit at Pre-dose (Trough) after Oral Administration of AG-
120 500 mg QD (Linear Scale)
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Figure 11. Percent Inhibition of 2-HG Concentrations vs. Visit at Pre-dose (Trough) after Oral
Administration of AG-120 500 mg QD (Linear Scale)
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Source: Table 14.3.32
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PD Parameters of AG-120 in Plasma after a Single Dose (C1D1) and Multiple Doses (C2D1)
Administration of AG-120 500 mg QD

Figure 12. Box plots of Plasma 2-HG Based on AUEC0-4 by Visit - AG-120 500 mg QD

ELITLR ‘

O

-
2
a

Plasrea 3-HG WUECTH |ngiml)

%|f

141

[;l

107

Eox plot: Number: balow s box plet prasents data count ar ascls Wi,

Seaurce. Tabls 14.5.4.1

Cyalm 1 Day 1

Wi

Cyske 3 Day 1

Figure 13. Box plots of Plasma 2-HG Percent Inhibition Based on %BAUECO0-4 by Visit - AG-120 500
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Table 18. Mean Plasma Pharmacodynamic Parameters of 2-HG Following Oral Administration of AG-
120 500 mg QD

VISIT FDr Parameters N Aean CVe
B {ng/ml) 142 1108 1544
C1D1 AUEC: (h*ng/ml) 141 3334 143.5
LBATUECos (%8) 141 20.2 0.1
AUEC:s (2*ng/ml) 107 368 75.7
LB ATEC s {%a) 107 75.0 301
CID1
Pl (0g/ml) 108 07.7 746
%0BF g (Ya) 108 73.7 316
HAUEC =T Inhifation for ATTEC . s "B o, = Percent Inhibifon for e AJEC, < = Area of the responss curve

fiom time point zere (pre-dose) up 0 4 hr post-dose; B = Baseline effect value; CxDy = Cycle x Day v; CWV% = coefficient of
wariaton; N = mimber of subjects; Rewgs = Observed respense value at the end of a desmg interval

Longitudinal PK/PD Correlations

The longitudinal assessment revealed that 2-HG inhibition was robust and persistent from C2D1 through
C19D1.
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Figure 14. Longitudinal PK/PD Profiles: Box Plots of Pre-dose (Trough) Plasma AG-120 and Pre-dose
(Trough) Plasma 2-HG over Time - AG-120 500 mg QD
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Box plot: The solid black cireles represent the data points bevond 1.5¥IQF. a version of the 25® and 75® quantiles in . software.

Gray mumbers below the bex plot presents data count at each Visit. Diata not presented for visits where n=1.
The dash line represent the mean 2-HG baselne in healthy subjects (72.6 ng'ml.).

Combined AG-120 PK and 2-HG PD Summaries for Subjects with Cholangiocarcinoma from
Study AG120-C-005 and Study AG120-C-002
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Table 19. AG-120 Pharmacokinetic and 2-HG Pharmacodynamic Parameters Summaries for Study
AG120-C-005 and Study AG120-C-002 after Single and Multiple Oral Administration of AG-120 500 mg
QD

Geometric Mean (GeoCV %) n

Plazma PK and S00 mg QD, Cyele 1, Diay 1 500 mg QD Cyele 2, Day 1
PD Parameters Study Study Both Studies Both Studies
11"[}— * |
ACI20-C- | AG120-C- | Combined |° ‘:ﬁl'"‘c Ac;f*t:gms Combined
002 00z - .

N 53 142 195 58 107 166
ATTCo-24 . i 74956 B6382 82180
(h*ng'mL) HC He He (33.4); 58 (33.8); 107 (34.3); 165
Cas 3666 4060 3049 4547 4799 4708
(ng'mL) (37.8); 53 (45.4): 142 | (43.6); 195 (28.6); 39 (32.9); 107 (31.5):166
Tous 3.00 2.63 3.00 515 2.07 -

e (1.00,6.00): | (0.50.4.87): | (0.50,3.00); 7 61T (0.50, 4.08); 6.17):
(k) i T . (0.87, 6.17); 59 Lo (0.50, 6.17); 166
Racc(AUC) NC NC NC 1.52(32.3): 49 [1.54 (42.9): 98| 1.53 (39.5); 147

.

Race(Cme) NC NC NC 1.28 (29.7); 50 1'1'51%35 2: | 1203513 150

Arithmetic Mean (CV%): n

AUECH 4 (Stady
AGL20-C-0035)
or AUECos 4129 3334 NC 692 368 NC
(Study AGL20- (127.5); 50 (143.5); 141 (79.7); 60 (75.7); 107 )
C-002)
(h*ng/ml)

e AUEC o4
(Study AG120-
C-005) or

e AUEC ).
(Study AG120-
C-002)
(h*ng/ml)
Median (mun, max); n; MC=Not calculated

Data from Study AGL20-C-002 are only from cholangiocarcinoma subjects.

Accunmlation ratio (based on AUC), caleulated as AT C o (C2D1VAUCH 24 (Day -3 or C1D1) for Study AGL120-C-002 (NCA
PE/PD Report AGL20-C-001-PEPD-Addendum for BUR. AMI subjects) and calculated as AUCos (C2DLYAUCos (C1D1} for
Study AGL20-C-005.

415 202 . 775 750

(36.7): 50 (50.1):141 HC (33.3): 53 {30.1): 107 HC

AG120-C-002 (DCO of 16-January-2019)
Pharmacodynamics

As of 16-Jan-2019 data cutoff date, the PD analysis of 2-HG in plasma was also evaluated in 60 subjects
in the dose escalation portion and 108 subjects in the expansion portion of Study AG120-C-002.
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Table 20. PK and PD Analysis Populations (Number of Subjects)
AGC-120 Dose Levels

AG-120 Doze (mgz) 1) mg 300 mg  |[400 mg 200 mg | &0 me 800 mg |90 mg 1200 mg
BID QD QD (o) x] QD QD QD QD

D'oze Ezcalation

Day -3 4 8= 5 157 5 -] 4 5

Cycle 1 Day 15 3= B 5 22 [ 4 5

Cycle 2 Day 1 b 8= 5 22 5 4 5

Expanszion

Cyele 1 Dav 1 1048

Cyele 2 Dav 1 T

*1 subject (37206-001) did not have a profile at Cycle 1, Day 15,

b Two subjects are missing doe to the following: 1 subject (M208-0301) was given sn incressed dose of 300 me QI at Cycle 2
Diay 1, while he was dosed st 1080 mg BID at Day -3 and Cycle 1, Day 15, One sabject (MI2Z06-001) did oot have a profle at
Cycle 2, Day 1.

“Ome subject (M202-4003) did not have a profile ar this visit

“ Ome subject (M208-002) did not have a profile at this wisit

= Two subjects (IN204-003 and NI028-002) did not hawe a profle at this wisit while 1 subject (N208-001) who stamed at 100 mz
BID was given an increased dose of 300 mg QD at Cycla I, Day 1.

'7 subjects did not hawe Day -3 prodle.

&4 subjects did not have Cycle 1, Day 1 profils.

E12 subrjects did mot have Cycle 2, Day 1 profile

Concentrations of 2-HG in Plasma - Dose Escalation

Figure 15. Box Plots of Plasma Pre-Dose Concentrations of 2-HG vs. Time after Multiple Oral
Administrations of AG-120 in Subjects with Cholangiocarcinoma - Dose Escalation and Expansion — By
Dose Group (Semi-Log Scale)
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Plasma 2-HG LLOQ = 30.0 ng/ml..

Mote: The solid black circles represent the data points bevond 1.5*IQR. a version of the 25® and 75® quantiles in R software. Gray
numbers below the boxplot presents data count at each visit. Visit data were not presented when N =1.

The dashed line represents plasma 2-HG levels in healthy subjects (72.6 ng/mL).

Source: Table 14.53.1
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Table 21. Mean (RSD%) Plasma Pharmacodynamic Parameters of 2-HG Following Oral Administration
of AG-120 500 mg QD - Dose Escalation and Expansion

Mean (RSD%a): n

Plasma PD Parameters

Cholangiocarcinoma | Chondrosarcoma
Day -3 and C1D1
N 50 9
B (ng/ml.) 976 (125.9);50 390 (169.6):9

AUECss (ng*h/ml )

4120 (127.5):50

1888 (143.4):9

2BAUEC, s (%a)

41.5 (36.7):50

20.4 (83.4):9

Coavg (mg/ml)

508 (126.3);49

233 (142.3):9

26BC .y (%)

425 (36.6):49

209 (82.6):9

C1D1s
N 12 2
B (nz/mlL) 953 (108.3):10 129 (NC): 1
AUECys (ng*himl ) 766 (TE.2):13 571 (26.1):2
2BAUEC: s (%) T2 4 (21.3):10 547 (NC):1
Cavg (ng/ml) 908 (75.7):12 T4.8 (28.2):2
26BCauyg (%) 78.8 (22.23:9 53,5 MNC):1
C2D1
™ 50 B
B (ng/ml ) 948 (126.9);53 346 (200.4):8
AUECsg (ng*h/ml ) 692 (79. 7160 506 (33.3):8

2eBAUECas (%)

T7.5(33.3):53

42 8 (64.2):7

Cavg (mz/ml )

86.6 (78.7):60

74.7 (32.4):8

2B Cag (%6)

774 (33.3):53

42 8 (64.2):7

Mote: AUECpg: Area under the effect concenfration iime curve from fime point zero (pre-dose) up to § h; "% BAUEC5 Percent
inhibitton based on area under the effect concentration time curve from time point zero (pre-dose) up to § h: %BCry Percent
inhibitron based on Cag; B: Baseline; Cavg: Average 2-HG conceniration owver the observed post-dose peniod; MC: Mot calculated;

M: Totzal number of observations per dose group; n: Total number of observations per sub-category for each dose group; RS

relattve standard desiation, which 1= equal to the absolute value of the coefficient of vanation.
MMean (=5D) plasma 2-HG concentrations m healthy subjects is 726 =21 8 ng-'m.'[_._:'j‘s

Source: Tables 14.5.4.1 to 14.5.4.3

a:

Assessment of the Dose Effect on Plasma 2-HG Dose Escalation and Expansion Combined
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Figure 16. Box Plots of Plasma 2-HG Cavg vs. Visit after Oral Administration of AG-120 (Semi- Log
Scale) - By Tumor Type and Dose Group (Dose Escalation and Expansion Combined)
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Note: The solid black circles represent the data points bevond 1.5*IQE, a version of the 25® and 75% quantiles in . software.
Gray numbers below the boxplot present data count at each Visit. Visit data were not presented when n=1.

The dashed line represents plasma 2-HG levels in healthy subjects (72.6 ng/mL).
Source: Listing= 16 2.6.5 and 162.6.6

Figure 17. Strip Chart of 2-HG Percent Inhibition After Multiple Oral Administration of
Ivosidenib in Subjects With Cholangiocarcinoma (AG120-C-002: C2D1 Dose Escalation and

Expansion)
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Sowrce: Report AG120-C-002-PEPD Addendum, Figure 7. Data cutoff date: 16 Jan 2019,

Abbreviations: 2-HG = 2-hvdroxvglutarate; %BAUECq s, = percent inhibition based on area under the
effect concentration time curve from time pomt zero (predose) up to § hours; CxDy = Cyele x Day ¥;

n = number of subjects in group; QD = once daily.
Note: <300 mg (p=3), 500 mg (z=53), and =50 mg (n=>3)

Mot presented on the plot: 2 subjects whe received rvosidenib 500 mg D showed an merease in 2-HG

compared to basaline (1e, %BAUECas, of -23.7 and -6 5%).
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Table 22. Summary of 2-HG Percent Inhibition Based on AUECO0-8 After Oral Administration of AG-120
at Cycle 2, Day 1

Dose Group Choelangiccarcinoima
(mg) N Mean SD Min Median Max
= 500 5 77.2 15.5 58.0 727 08.0
500 53 77.5 258 -23.7 879 084
= 500 5 71.5 224 343 78.1 0.4

Notes: M= Mmmmm;, Max=Maxmnom: N: Total number of observations per dose group; 5D= 5tandard deviatien; 20 out of

53 subjects (38%) at 500 mg QD with percent inlbrfion based on AUECys (%) = 90%; 33 out of 33 subjects (62%) at 300 mg

QD with percent inhibition based on AUECas (Fo) = 80%.
Source: Listings 16 2.6.5 and 162.6.6

Effect of IDH1 Mutation Type on Plasma 2-HG AUEC0-8 - 500 mg QD -Dose Escalation and

Expansion Combined
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Figure 18. Plasma 2-HG Percent Inhibition Based on AUECO0-8 vs. IDH1 Mutation (Specific Mutation

Type) for AG-120 500 mg QD - Cycle 2, Day 1 (Dose Escalation and Expansion Combined)
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Mote: The solid black circles represent the data points beyvend 1 5*IQF, a version of the 25 and 730 quantiles in B softerare. Gray
mumbers below the boxplot presents data count at each visit. Visit data were not presented when n=1.
Source: Figure 14.4.5.1

Concentrations of 2-HG in Tumor Biopsy — Dose Escalation and Expansion
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Figure 19. Column Chart of Mean (+SD) 2-HG in Tumor Biopsy vs. Visit after Oral Administration of
AG-120 by Dose Group (Semi-Log and Linear Scales) — Dose Escalation and Expansion
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Figure 20. Tumor Biopsy 2-HG Concentrations vs. Plasma 2-HG Concentrations (Time- Matched) - All
Tumor Types Combined — Dose Escalation and Expansion (Log-Log Scale) DCO 16-Jan-2019
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Longitudinal PK/PD Correlations

Figure 21. Longitudinal PK and PD Plot of Plasma AG-120 vs. Plasma 2-HG (Percent Inhibition) after
Oral Administration of AG-120 500 mg QD in Subjects with Cholangiocarcinoma- Dose Escalation and
Expansion Combined
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Primary Pharmacology: Acute myeloid leukaemia (AML)
AG120-C-001: advanced hematologic malignancies

Study AG120-C-001 is an ongoing Phase 1, multicenter, open-label, dose escalation and expansion,
safety, PK/pharmacodynamic, and clinical activity evaluation of orally administered ivosidenib in subjects
with advanced hematologic malignancies with an IDH1 mutation. The study included a dose escalation
portion to determine MTD and/or RP2D and an expansion portion to further evaluate the safety,
tolerability, and clinical activity of ivosidenib.

Figure 22. Overall study schema of Study AG120-C-001
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Abbreviations: AML = acute myeloid lenkemia; H3CT = hematopoietic stem cell transplant; B/ = relapsed or refractory; Tx = treatment.

F/R AML defined as: subjects who relapsed after transplantation; subjects in second or later relapse; mubjects who were refractory to initial induction or remduction treztment;
subjects who relapsed within 1 vear of mitial freatment, excluding subjects with favorable-nsk statns according to NCCN Guidelines, version 1.2015 (NCCN 2013).

Untreated AML who were not candidates for standard therapy due to comorbid condiion, performance status, and/or adverse nisk factors, accordmg to the Investigator and with
approval of the Medical Menitor.

* Other non-AML IDH!-nmutated R/R. advanced hematologic malignancies, where no standard of care treatment option was available; such as: MDS that was recurrent or
refractory after having failed bypomethylatng apent(z) and with the approval of Medical Moniter; relapsed and/'or primary refractory CWVML with the approval of Medical
Monitor; other non-AML IDH1-nmitated B/F. advanced hematologic malignaney, that had failed standard of care or no standard of care treatment option was available according
to the Investigator and with the approval of the Medical Monitor.

Relapsed AML subjects not eligible for Arm 1 that have failed available standard of care or are unable to recerve standard of care due to age, comorbid condition, performance
status, and/'or adverse risk factors, according to the Investigator and with approval of the Medical Monitor.

b

-

Subjects in the dose escalation portion were enrolled into sequential cohorts and received either 100 mg
BID, 300, 500, 800 or 1,200 mg QD ivosidenib in continuous 28-day cycles. At least 3 subjects in each
cohort also received a single dose of 100, 300, 500, 800 or 1,200 mg ivosidenib 3 days prior to the start
of multiple dosing (ie, Day -3).

Box plots of average plasma 2-HG concentration versus time for each dose category in the dose
escalation and expansion portions combined are presented in the figure below.
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Figure 23. Box Plots of Plasma 2-HG Cavg vs. Visit after Oral Administration of Ivosidenib, by Dose
Category - All Hematologic Malignancy Types (Dose Escalation and Expansion Combined)
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The suppression of 2-HG concentrations was comparable across expansion arms, by R/R AML subgroup,
and between different IDH1 mutation subtypes. Furthermore, 2-HG inhibition among subjects with R/R
AML dosed at 500 mg QD was robust and persisted from C1D8 through Cycle 13, with no apparent
decrease in 2-HG inhibition over time. Greater than 90% median reduction of 2-HG in bone marrow was
also observed in subjects receiving 500 mg QD. The concentrations of 2-HG in plasma and bone marrow
were correlated, as depicted in the table below.
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Table 23. Summary of Plasma 2-HG Pharmacodynamic Parameters of Ivosidenib After Multiple Oral
Administration of 500 mg QD Ivosidenib at C2D1 in Subjects With Relapsed or Refractory AML (AG120-
C-001)

Pharmacodynamic Mean (RSD%); n

Parameters Arm 1 Arm 1* R/R AML at 500 mg QD
n 87 113 127

Baseline (ng/mL) 1,998 (90.3); 87 2128 (100.4); 112 2.115(109.3); 126
AUECao sk (hreng/mL) 898 (239.8); 87 1,036 (247.2); 113 997 (243.5); 127
2%BAUEC s (%0) 91.9(12.2); 87 90.4 (15.5); 112 89.7(15.5); 126

Cave (ng/mL) 110 (234.8); 87 129 (241.0); 109 124 (237.3); 123

2B Cavz (%0) 91.9(12.2); 87 91.0 (13.7); 108 90.2 (13.9); 122

Source: Report AG120-C-001-PKPD Table 33, Table 34, and Table 35. Data cutoff date: 12 May 2017.
Abbreviations: AUEC g, = area under the effect concentration-time curve from time 0 (predose) through 8 hours;
%BAUEC 10w = percent inhibition for AUECq g.,; %6BC.. = percent imhibition for C..; Cie = average 2-HG
concentration over the observed postdose period; R'R. AML = relapsed/refractory acute myeloid leukemia;

RSD% = relative standard deviation, which 1s equal to the absolute value of the coefficient of variation.

Note: Arm 17 combines R/R AML subjects in Arm 1 of the expansion and R/R AML subjects in the dose escalation
whose starting dose was 500 mg QD and who were eligible for Arm 1 as determined by Investigators. R/R. AML
mncludes all subjects with R/R AML regardless in dose escalation and expansion arms 1 and 4.

AG120-C-009: Subjects with Newly Diagnosed AML

Study AG120-C-009 is an ongoing Phase 3, multicenter, double-blind, randomized, placebo-controlled
clinical study to evaluate the efficacy and safety of ivosidenib + azacitidine vs placebo + azacitidine in
adult subjects with newly diagnosed AML with an IDH1 mutation and who are considered appropriate
candidates for non-intensive therapy. Subjects who met all study eligibility criteria were randomly
assigned in a 1:1 ratio to receive ivosidenib 500 mg orally QD plus 75 mg/m2/day SC or IV azacitidine
or ivosidenib-matched placebo orally QD plus 75 mg/m2/day SC or IV azacitidine. Randomization was
stratified by de novo status (de novo AML and secondary AML) and geographic region (United States and
Canada; Western Europe, Israel, and Australia; Japan; and rest of world).

Box plots of observed plasma 2-HG trough concentrations and percent inhibition for each treatment are
presented in the figure below.
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Figure 24. Box Plots of Plasma Predose (Trough) of 2-HG Concentrations (Observed and Percent
Inhibition) Versus Visit After Oral Administration of Ivosidenib or Placebo with Azacitidine (AG120-C-
009)
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Source: AG120-C-009-PK, Figure 2.

Abbreviations: 2-HG = 2-hydroxygluturate; CxDy = Cycle x, Day y; IQR = interquartile range.

Box plots: The dotted horizontal line represents 2-HG concentrations in healthy subjects (72.6 ng/mL). The solid horizontal line in the box represents the median.
The diamond and the text label in the box represent the mean. The solid gray circles represent the data points beyond 1.5*IQF, a version of the 25th and 75th
quantiles in B software. Gray numbers at the top of each box plot present data count at each visit. Data not presented for an unscheduled visit where n=1.

Note: 4 outlier 2-HG concentrations at C1D1 for ivosidemb + azacitidine data are above the y-axis upper limit and were not presented. 2 and 1 outlier 2-HG
concentrations at C1D1 and C1D13, respectively, for placebo + azacitidine are above the y-axis upper limit and were not presented. 2 outlier 2-HG percent
inhibition at C1D15 for placebo + azacitidine data are below the y-axis lower limit and were not presented.

It is concluded that azacitidine did not affect the PK or pharmacodynamics of ivosidenib.

Secondary pharmacology (CCA and AML)
Ivosidenib has the potential to prolong the QTc interval.

In previous modelling compared with the original dataset, the number of patients who experienced
QTCF>500 ms varied from 8.9% and 1.2% to 4.6% and 0% and the augmentation from baseline >60ms
from 14.3% and 5.4% to 3.5% and 0.9% respectively in the modelled conditions. The dose-exposure
relation was also very variable, so that Cmax values ranged from 2390 - 22500 ng/ml (9-fold range) in
study AG120-C-001 and from 1900 - 9860 ng/ml (5-fold range) in study AG120-C-002. Therefore, it is
concluded that a large proportion of patients will be exposed to potentially critical concentrations with
respect to QT-interval prolongation and a close clinical ECG monitoring was considered necessary.

Further cardiac safety data with regards to the chosen dose suggested that both, efficacy and cardiac
safety considerations/findings triggered the selection of the 500 mg QD dose.

Additional data from a concentration-QTc analysis report assessing ivosidenib monotherapy in solid
tumours (AG120-C-002-005-CQT dated 20 September 2019) as well as additional data from clinical
studies AG120-C-009 (ivosidenib in combination with azacitidine in newly diagnosed AML) were provided.

In clinical studies provided in newly diagnosed AML and cholangiocarcinoma indication, events of QT
prolongation were also reported as frequent (19.7% in AML indication and 9.2 % in cholangiocarcinoma
pool (N=228) with respectively 9.9 % and 2.2% of grade > 3).

Ivosidenib has the potential to inhibit wt IDH1.

Previously submitted non- clinical data suggest that wt IDH could be partially inhibited by ivosidenib,
thus contributing to the observed safety profile of ivosidenib.
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Relationship between plasma concentration and response

For both indications no evidence of a clear relationship between a PK exposure parameter (presently
AUC) and any of the investigated efficacy/safety endpoints was found.

2.10.3. Discussion on clinical pharmacology

Pharmacokinetics

Generally, the used methods for the determination of ivosidenib in plasma or urine appear to be
adequate and comply with acceptance criteria of the bioanalytical method validation EMA Guideline.
Description and validation reports were provided with satisfactory results regarding specificity,
sensitivity, precision, accuracy, dilution factor linearity, matrix effect. Short and long-term stability of
the analytes in biological matrix were tested and shown to be satisfactory. ISR for each clinical study
were provided with satisfactory results.

Absorption

Formal clinical investigation (mass balance study AG120-C-003) does not support a fairly high degree
(=285%) of absorption of ivosidenib in humans. The overall mean recovery of radioactivity was high
(94.3% over 360 h post dose), with 77.4% and 16.9% of the dose recovered in feces and in urine,
respectively. However, approximately 67.4% of [14C] Ivosidenib was recovered unchanged in feces and
according to the applicant this amount was unabsorbed and is explained by the used formulation (oral
suspension) and the solubility limited absorption. The fact that an increase in ivosidenib rate and extent
of absorption (Cmax and AUC) was observed in the fed state does not necessarily imply that ivosidenib
is a high permeable drug (> 85%).

The drug substance is practically insoluble (solubility of 38 to 66 pg/mL) in aqueous solutions between
pH 1.1 and 7.5. At the highest solubility (66 pg/mL), 16.5 mg of ivosidenib drug substance can dissolve
in 250 mL of aqueous solution, which is less than the proposed commercial dose (500 mg). Therefore
given the doubt on the claimed high fraction absorbed (only an in vitro high permeability comparable to
propranolol at a supratherapeutic level was observed in Study AG120-N-100), ivosidenib can be classified
as a BCS class IV compound.

Food effect

There is a significant increase on Cmax level (almost doubling) after single 500 mg ivosidenib taken with
high-fat meal food and there are remaining uncertainty about the extent of increase in Cmax after a low
fat meal on ivosidenib PK. As well, a clear concentration-dependent QTc prolongation is established:
results of both C-QTc analyses in AML and CCA patients (despite their limitations with regards to the
available data) clearly show that the upper limit of the 90% CI of the geometric mean steady state Cmax
predicted a mean AQTCcF largely above the clinically relevant threshold of 10 msec. Taking into account
the above and considering that a relationship between ivosidenib Cmax and efficacy has not been
identified a recommendation, that food should not be ingested 2 hours before and for 1 hour after taking
ivosidenib FCT, has been included in the product information.

Population PK modelling

The clinical pharmacology properties of ivosidenib in patients with advanced hematological malignancies
have been characterized through a population PK model including experimental evidence gathered from
Study AG120-C-0001 (Phase 1) in 253 subjects and 4656 samples. The strategy of conducting a
population PK model only including patients from one indication can be questioned, since the amount of
PK evidence limits the evaluation of covariate effects and it is not expected based on the non-
compartmental analysis that major differences between patients with advanced hematological
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malignancies, acute myeloid leukemia, and cholangiocarcinoma could affect the PK parameters of
ivosidenib. The use of a parallel strategy for each indication selection was justified when developing the
population PK model in order to accurately identify the PK parameters and covariate effects for each
separate indication. Although it seems that less power and more bias can be incorporated in parameter
estimation, it is also agreed that sufficient experimental evidence was collected in terms of number of
patients, dose levels, dosing regimens that allow the identification of the main PK mechanisms of
ivosidenib on each indication.

The final population PK model (addendum report) developed in patients with advanced hematological
malignancies includes different structural PK parameters (CL/F, Vc/F, Q/F, and Vp/F) between first dose
and steady-state conditions, which is unexpected because time-dependent factors should be explained
using structural functions able to address and explain the behavior observed. A time-varying function to
describe the change over time of CL/F was statistically significant (a reduction of the OFV value of 65
units). A rate of change to steady-state conditions was estimated with a half-life of 18 hours, which is in
line with the step-change set at 96-h. Therefore, the continuous function of time-varying and the step-
change model at 96h provide similar conclusions. The selection of the step-change model over the time-
varying CL was justified by the lack of sufficient experimental evidence during the induction phase, which
is accepted. Even though further clinical evidence during the induction phase would be needed to be
incorporated to the model to finally update the time-varying function of CL, based on the current
limitations and the lack of appropriate experimental evidence to mechanistically describe the observed
effects, the current population PK model is considered purely descriptive and no extrapolation analysis
should be conducted.

Regarding the impact of covariates on ivosidenib exposure in AML patients as well, the model seems
quite empirical, and no relevant implications can be derived based on the limited structural mechanisms
included that allow to understand the clinical relevance on special populations or drug-drug interaction
studies.

The strategy to evaluate the PK properties of ivosidenib in combination with azacitidine in subjects with
previously untreated acute myeloid leukemia with an IDH1 mutation (study AG120-C-009) includes the
estimation of individual parameters through a Bayesian approach using the previously developed
population PK model in patients with advanced hematological malignancies.

A population PK model has been developed in 229 subjects and 2939 samples from Study AG120-C-002
and Study AG120-C-005, which includes similar structural elements as described for patients with
advanced hematological malignancies. An updated version of the population PK model has been
presented including 424 new samples from 10 new individuals.

The clinical evaluation of the impact of covariates on ivosidenib exposure in CCA patients was not
adequately established due to the lack of sufficient evidence collected and overall, minor effects were
predicted due to coadministration of ranitidine, predinosone, other CYP3A4 inhibitors and baseline body
weight. The current analysis, although not fully confirmatory, did not suggest any clinically relevant
change on ivosidenib exposure in CCA patients.

Special Populations
Hepatic impairment

Given the claimed major role for the hepatic metabolism of ivosidenib, hepatic impairment (HI) is
expected to result on significant systemic overexposure (associated with decreased CL/F) with increasing
severity of HI.

PK data in healthy volunteers - Study AG120-C-012
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Overall, PK results from the dedicated HI study in healthy volunteers appear inconclusive and should be
regarded with caution. Thus, dosing recommendations (if any) in hepatic impaired group should rely on
available PK data observed in patients with hepatic impairment.

PK results in patients with hepatic impairment

The requested steady state C2D1 PK parameters (AUCs, Cmax and Cmin) in patients with mild and
moderate HI for either advanced hematologic malignancies or cholangiocarcinoma was provided.
However, the hepatic function was graded using the National Cancer Institute (NCI) classification. The
conversion from NCI-ODWG scores to the recommended Child-Pugh classification was not possible since
all clinical measures required for grouping subjects based on the Child-Pugh (CP) score were not
available. For both the claimed patient populations: newly diagnosed AML patients (AG120-C-009) and
with cholangiocarcinoma (AG120-C-002 and AG120-C-005), a representative PK data were available in
the mild hepatic impairment group. Besides, no data were available in the moderate and severe HI
subgroups of patients.

Overall, in patients (both ND AML and CCA) with mild hepatic impairment, a modest increase (up to 17%
at maximum) in the ivosidenib systemic exposure was observed compared to reference normo-hepatic
subjects. Thus, it is agreed that no major difference in PK between normal and mild hepatic function
population are seen. Hence, no dose adjustment for ivosidenib in subjects with mild hepatic impairment
is recommended.

Very few data (n=2) were available in the moderate HI group in patients with R/R AML (AG120-C-001).
No reliable conclusion could be drawn from such limited data. Moreover, patients with R/R AML are not
in the scope of the claimed / target populations. The lack of PK data in these patients has been reflected
in the SmpC. As the two hepatic function classifications (NCI versus CP) are discordant and as PK data
are only available with the NCI classification, the text in the SmpC indicates clearly the classification
used together with the information on the lack of PK data using the recommended Child Pugh
classification. No PK data are available in patients with severe HI and this is reflected in the SmpC (see
SmPC section 4.2). An organ impairment substudy of AG120-C-001 will evaluate the pharmacokinetics,
safety and tolerability of ivosidenib in patients with haematologic malignancies with an IDH1 mutation
with moderate hepatic impairment, severe hepatic impairment or severe renal impairment as a category
3 post authorisation study (see RMP).

Race

In patients with newly diagnosed AML (Phase 3 Study AG120-C-009), exploratory assessment of steady
state ivosidenib PK C2D1 after oral administration of ivosidenib 500 mg QD in Asian (Japanese,
Taiwanese and Korean) vs Caucasian indicated a tendency of an increase on the systemic exposure in
Asian compared to Caucasian patients. However, such comparison should be regarded with caution given
the very few data (n=4) available in Asian patients.

In patients with cholangiocarcinoma (Phase 3 Study AG120-C-005), exploratory assessment of steady
state ivosidenib PK C2D1 after oral administration of ivosidenib 500 mg QD in Asian vs Caucasian
indicated a tendency of a lower systemic exposure (Cmax and AUC24h) in Asian compared to Caucasian
patients was observed. Even, more rich data in Asian patients were available (n= 13) for the comparison,
this result should be interpreted with caution.

To summarize, PK data in AML patients appear inconsistent / conflicting with those in patients with
cholangiocarcinoma and in healthy volunteers. In fact, even a decrease on the systemic exposure was
observed in healthy volunteers and in patients with cholangiocarcinoma, a tendency of overexposure is
observed in NL AML patients. This preclude drawing a formal conclusion regarding the impact of race on
the PKs of ivosidenib. However, it is important to note that in both patient populations, ivosidenib
systemic exposure (Cmax and AUCo-24) in Asians largely overlapped those observed in non-Asians. Overall,
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taken all data together, the tendency of lower systemic exposure in Asian (PK data in patients with AML
are very immature), the flat exposure- efficacy relationships, this do not suggest a clinically significant
impact on ivosidenib PK between Asian and Caucasian patients. Thus, no dose adjustment for ivosidenib
based on race is needed.

Weight

Baseline body weight (BW) was included as a continuous covariate in the different Pop-PK analyses. BW
was found to be a statistically significant covariate on the Vc/F of ivosidenib in both claimed patients
with cholangiocarcinoma and patients with newly AML with similar exponents of 0.81. Therefore, an
impact on Cmax is expected, especially in the obese and underweighted patients. In AML patients,
approximately a 30% higher mean steady state AUCtau, Cmax and Cmin were observed for underweight
AML patients (n=8) when compared to AML patients with BMI in the healthy weight range. Based on the
results from the C-QTc analysis and the mean Cmax of 6780 ng/mL or median Cmax (min max) of 6520
(4090-11100) ng/mL, a QTc prolongation of 17.8 msec (for mean Cmax) and 28.9 msec (max Cmax)
was predicted.

In CCA subjects, a 8.8% increase in mean steady state Cmax was observed for underweight patients
(n=12) compared to healthy weight range. Based on the results from the C-QTc analysis and the mean
Cmax of 5440 ng/mL or median Cmax (min max) of 4830 (3390-8690) ng/mL, a QTc prolongation of
19.8 msec (for mean Cmax) and 31.3 msec (max Cmax) was predicted.

All together in underweight patients there is a high risk of QT prolongation whatever the indications,
therefore cautions should be taken in this subpopulation and this is reflected in the SmPC.

Elderly

Sufficient and representative sample size of patients in age groups [65-74 y] and [75-84 y] are available.
However, no PK data in patients > 85 years old are available for the claimed patient populations (patients
newly diagnosed AML and with cholangiocarcinoma). Limited data exist for this subgroup in R/R AML
patients but this population is not in the scope of claimed indications.

As per the provided data, the mean steady state PK parameters in age groups [65-74 years] and [75-
84 years] appear to be overall comparable to those observed in patients <65 years old. Hence, the
recommendation for a flat dosing scheme in these two specific subgroups of age is supported. For
patients, >85 years old, the lack of PK data is clearly implemented in the SmpC.

Exposure-Response (ER)

For both indications no evidence of a clear relationship between a PK exposure parameter and any of
the investigated efficacy/safety endpoints was found.

The exposure-efficacy evaluation did not identify any relevant relationship between AUCss and the
efficacy endpoints selected in patients with advanced hematological malignancies, acute myeloid
leukemia and cholangiocarcinoma. Model-predicted AUCss were simulated based on the final population
PK model for each indication considering nominal dose (scenario 1). This simplification (nominal dose)
attenuates changes in AUCss due to dose modifications or time-varying covariates, which could increase
the AUCss range in order to identify any likely exposure-efficacy relationship. Additional logistic
regressions were conducted using observed and model predicted probability of response versus AUC at
cycle 1, suggesting no significant and positive trend of higher probability of response with higher AUC.
A minor deviation (14.1% in cycle 1) from the actual dose was observed for newly diagnosed AML,
suggesting no relevant differences between the actual and predicted AUC at cycle 1, which reinforces
the conclusions gathered from the current analysis. Based on the results available, no clinically relevant
exposure-efficacy relationship was established in patients with advanced hematological malignancies,
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acute myeloid leukemia and cholangiocarcinoma, which may impact the identification of an optimal dose
selection.

Regarding exposure-safety relationship, exposure metric (AUCss) was selected based on exposure
correlation plots that suggest direct and linear relationship between AUC,ss and Cmax,ss.

Regarding exposure-safety analysis in CCA patients, the analyses did not identify any positive
relationship across the 13 safety endpoints considered (p-values>0.05).

Regarding the exposure-safety analysis in newly diagnosed AML patients who received ivosidenib in
combination with azacitidine did not identify any positive relationship across the adverse events selected.
A relevant increase AST probability with increasing Cmax exposure was detected (probability of T1
around 20% and probability at T3 around 55%).

The exposure-safety analysis for hematological endpoints in AML patients who received ivosidenib
monotherapy, patients with newly diagnosed AML who received ivosidenib in combination with
azacitidine, and patients with CCA who received ivosidenib monotherapy revealed no statistically
significant relationship between AUC or Cmax and the 4 selected heamotological AE (anaemia, cytopenia,
leukopenia/neutropenia and thrombocytopenia). Therefore, based on the evidence provided, no
exposure-safety relationship was identified between ivosidenib exposure and the AE’s selected.

PK interactions

The use of new boundaries for model evaluation of PBPK predictions, which are derived from Guest et
al. 2011 was clarified and considered acceptable. Prediction accuracy of PBPK modelling with respect to
the induction of CYP3A4-mediated DDIs in the Simcyp Simulator (V15) was assessed considering twenty
clinical studies. In these studies, the inducers of CYP3A4 were rifampicin, carbamazepine, phenobarbital,
efavirenz and rifabutin and the substrates of CYP3A4 were midazolam, nifedipine, triazolam, and
alfentanil. In 100% and 75% of the cases, the predicted mean AUC and Cmax ratios were within the
criteria described by Guest et al. (2011). This result suggests that the PBPK platform is unable to
accurately address Cmax ratios in 25% of the cases of the Drug-Drug-Interaction mediated by CYP3A4
induction. The adequate prediction of Cmax is highly relevant based on its clinical impact in terms of QTc
prolongation and prospective assessment of clinical relevance for dose selection in special sub-groups of
population. In addition, concerns regarding the prediction ability of Cmax have been highlighted in the
population PK analysis that would suggest that several factors may be responsible of Cmax
misspecification.

Additional evidence demonstrates the ability of the PBPK model to capture the proposed dosing regimen
of ivosidenib (500 mg QD) after multiple dosing regimens and the model misspecification identified in
AUC prediction in healthy volunteers with itraconazole (1.26-fold change) was justified by the fact that
metabolism of ivosidenib was entirely assigned to CYP3A4 and no other metabolic routes were imputed.
However, differences were observed between healthy volunteers and patients that could not be
scientifically justified by any intrinsic or extrinsic factor, since the population PK model did not conclude
any relevant impact of disease status nor age. Although the fm and fe between healthy volunteers and
patients were very similar, differences in oral clearance are present, which represents a major limitation
of the PBPK framework due to its inconsistency with the population PK model. The applicant provided an
explanation of the differences in oral clearance between PBPK and PPK model as well as the limitations
in terms of bioavailability and oral absorption of ivosidenib. Therefore, with the evidence provided, the
PBPK framework is considered valid for DDI prediction of CYP3A4 substrates in AML patients, but further
improvement in terms of bioavailability and oral absorption of ivosidenib are required before conducting
any extrapolation in special sub-groups of patients for dose selection.

Pharmacodynamics
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CCA

Pharmacodynamic data for ivosidenib 500 mg QD were consistent between studies AG120-C-002 and
AG120-C-005. Mean plasma 2-HG percent inhibition (%BAUEC) for the 500 mg QD dose level on C2D1
was 77.5% (range up to 98.4%) and 75% (range up to 97.3%) for subjects with cholangiocarcinoma in
AG120-C-002 and AG120-C-005, respectively. Mean plasma 2-HG concentrations in subjects with
cholangiocarcinoma decreased from baseline to levels observed in healthy subjects (72.6 £21.8 ng/mL)
after treatment for one cycle. This decrease generally persisted through the treatment period with
continued dosing of ivosidenib.

Although limited, data suggested that no additional 2-HG inhibition was observed at doses >500 mg QD
compared with 500 mg QD, while doses <500 mg QD are associated with lower levels of inhibition.

Based on limited sample sizes from tumour biopsies, multiple administration of AG-120 at 500 mg QD
up to C3D1 resulted in 82% inhibition of 2-HG concentration in tumour biopsy.

Pharmacodynamic data for 500 mg QD ivosidenib appeared consistent by IDH1 mutation type. Median
values of percent inhibition 2-HG based on AUECO0-8 at C2D1 were comparable between the different
IDH1 mutation type (R132C, R132G, R132L, R132S). These results are however limited by the small
number of subjects in some subtypes.

AML

The pharmacodynamics parameters of ivosidenib in patients with hematologic malignancies, mainly
based on 2-HG Concentrations, were evaluated using serial blood sampling in two studies.

Based on PD results from study AG120-C-001, ivosidenib was shown to decrease the levels of the 2-HG
in plasma in patients. The mean plasma 2-HG inhibition were comparable between C1D15 and C2D1.
The maximum effect was observed at 500mg QD (more than 90% inhibition) with no additional 2-HG
decrease was observed at higher doses.

Based on PD results from study AG120-C-009, the observed plasma 2-HG concentrations for subjects in
the placebo + azacitidine arm remained unchanged after multiple doses of placebo + azacitidine on
C1D15, raising no impact of azacitidine on ivosidenib PD parameters. In ivosidenib + azacitidine arm,
plasma 2-HG concentrations at baseline was comparable to the placebo + azacitidine arm, and then
sharply decreased after multiple doses of ivosidenib + azacitidine treatment, raising more than 80% of
inhibition at C1D15.

Overall, the PD results from both studies confirmed the inhibitory effect of ivosidenib on IDH1 mutation
and subsequent decrease in 2-HG concentrations in AML patients, after multiple dosing of 500 mg QD,
with or without concomitant treatment with azacitidine.

Secondary PD

Overall, the risk of QT prolongation with ivosidenib was supported by non-clinical findings and were
further observed in clinical studies. The concentration-QTc relationship has been evaluated in healthy
volunteers, patients with advanced hematological malignancies, acute myeloid leukemia and
cholangiocarcinoma. The results suggest a moderate relationship (10-20 msec) of ivosidenib exposure
after 500 mg QD dose on QTc prolongation based on the mean Cmax concentration at the proposed
schedule. The upper limit of the 90% prediction interval on QTc prolongation for a typical patient (mean
Cmax) with hematological malignancies, acute myeloid leukemia and cholangiocarcinoma were 19.7,
18.9, and 20.6 msec. Therefore, roughly half of the patients with higher concentrations that the typical
(mean) patient are in a high risk of QTc prolongation greater than 20 msec, suggesting the proposed
schedule could lead to QTc prolongation in a relevant proportion of patients of the overall population.
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Therefore, based on all available data, ivosidenib significantly prolongs the QTc interval duration. In
clinical studies, in a selected population (QT <450ms, no cardiac disease) no sudden deaths were
retrieved and only one case of ventricular fibrillation was reported. However, in real life conditions, it is
more than likely that events will be more frequent and potentially more serious. This is also reinforced
by the fact that dose-exposure relationship is highly variable, with a large proportion of patients exposed
to potentially critical concentration with respect to QT interval prolongation.

Overall, relevant information has been reflected in sections 4.2, 4.3, 4.4, 4.5, 4.8, 5.1 and 5.2 of the
SmPC along with relevant measures to mitigate the risk associated with QT prolongation (See also Clinical
Safety discussion and RMP).

Considering that ivosidenib at concentration reached in patients has the potential to inhibit wt IDH1
and that the clinical relevance of potential wt IDH1 inhibition is unknown at the present time, however
although a high variability of Cmax values were observed in clinical studies those values remains below
the concentration determined to maintained 50% inhibition of WT IDH1.

2.10.4. Conclusions on clinical pharmacology

The PK of ivosidenib was thoroughly investigated using the non-compartmental and nonlinear-mixed
effects modelling approaches. Data from 7 Phase 1 studies in healthy volunteers and patients, one Phase
1b/2 and 2 Phase 3 studies in the claimed patients with newly diagnosed AML and Cholangiocarcinoma
were used for analyses. Overall, the PK properties of ivosidenib product to be administered by oral route
are considered as sufficiently characterized.

Ivosidenib is a small molecule inhibitor of the mutant IDH1 enzyme. In PD studies, the suppression of
production of 2-HG was the explored PD biomarker for ivosidenib activity. Ivosidenib suppresses
production of 2-HG, restoring differentiation and reducing proliferation of the cancerous cells. For
ivosidenib doses of 500 mg, plasma 2-HG inhibition was observed in subjects with hematologic
malignancies such as AML and subjects with cholangiocarcinoma as early as following single dose
administration. This level of 2-HG inhibition was maintained throughout with continued dosing of
ivosidenib. Nevertheless, the correlation of antitumour activity (tumour shrinkage) with 2-HG
concentrations has not been established. So the relevance of this result as a biomarker is unclear so
far.

The applicant will submit the results of an Organ impairment substudy of AG120-C-001 with the aim to
evaluate the PK, safety and tolerability, PD, and clinical activity of ivosidenib in subjects with moderate
hepatic impairment, severe hepatic impairment, or severe renal impairment with haematologic
malignancies with an IDH1 mutation.

Cholangiocarcinoma

2.10.5. Clinical efficacy
2.10.5.1. Dose response study

Study AG120-C-002 is an ongoing phase 1, multicenter, open-label, dose escalation and expansion,
safety, PK, pharmacodynamic, and clinical activity study of orally administered AG-120 in subjects with
advanced solid tumors, including glioma, with an IDH1 mutation.

The primary objectives of this study were to assess the safety and tolerability of treatment with ivosidenib
administered continuously as a single agent dosed orally on days 1 to 28 of 28-day cycles and to
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determine the MTDs and/or the RP2Ds in subjects with advanced solid tumors, including glioma. The
initial dosing regimen was BID (approximately every 12 hours). The study design followed a standard 3
+ 3 design to assess ascending, multiple doses of ivosidenib.

For dose escalation, the initial starting dose was 100 mg administered orally twice daily (BID; 200
mg/daily) in continuous 28-day cycles. Based on the observed PK profile, a QD dosing schedule was
initiated after Cohort 1. Eight dosing cohorts (100 mg BID, and 300 mg, 400 mg, 500 mg, 600 mg, 800
mg, 900 mg, and 1,200 mg QD) were enrolled and the MTD was not reached.

The starting dose recommended for the expansion portion of the study was 500 mg QD. This was based
on the PK/PD, safety, and clinical activity associated with ivosidenib from the dose escalation portion of
this study. Plasma exposure increased as dose levels increased from 100 mg BID to 1,200 mg QD dose
in a less than proportional manner. PK data generated above 800 mg QD suggested ivosidenib exposure
likely reached a plateau after 500 mg QD. Evaluation of the 2-HG response demonstrated sustained 2-
HG reduction in tumor and plasma after multiple administrations and up to 98% inhibition at all doses
by C2D1. Maximal inhibition of 2-HG was observed at 500 mg QD. No further significant increases in 2-
HG inhibition were observed at doses >500 mg QD.

The selection of the 500 mg QD dose of ivosidenib was also supported by data from patients with
hematologic malignancies. DLTs of Grade 3 rash and Grade 3 QT prolongation were observed in the 1200
mg QD and 800 mg QD cohorts respectively in patients with advanced hematologic malignancies (Study
AG120-C-001); however, expansion of these dose cohorts did not result in identification of the MTD.

The study AG120-C-002 allowed as well to assess the efficacy of ivosidenib based upon ORR and PFS.
2.10.5.2. Main study

AG120-C-005: A phase 3 multicenter, randomized double blind placebo controlled study of AG-120 in
previously treated subjects with nonresectable or metastatic cholangiocarcinoma with an IDH1
mutation.

Methods

Subjects were randomized in a 2:1 ratio to receive ivosidenib orally at a dose of 500 mg QD or ivosidenib-
matched oral placebo QD, respectively. Randomization was stratified by number of prior therapies (1 vs.
2). All subjects continued to receive best supportive care according to institutional practice throughout
the study, regardless of treatment arm. Subjects randomized to the placebo arm could cross over to the
active treatment arm upon disease progression (as assessed by the Investigator).

e Study Participants
Inclusion Criteria
1. =218 years of age.

2. Had a histopathological diagnosis (fresh or banked tumor biopsy sample, preferably collected within
the last 3 years) consistent with nonresectable or metastatic cholangiocarcinoma and were not eligible
for curative resection, transplantation, or ablative therapies.

3. Had documented IDH1 gene-mutated disease (from a fresh tumor biopsy or the most recent banked
tumor tissue available) based on central laboratory testing (R132C/L/G/H/S mutation variants tested).

4. Had an ECOG PS score of 0 or 1

5. Had an expected survival of =3 months.
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6. Had at least one evaluable and measurable lesion as defined by RECIST v1.1. Subjects who had
received prior local therapy (including but not limited to embolization, chemoembolization,
radiofrequency ablation, or radiation therapy) were eligible provided measurable disease fell outside of
the treatment field or within the field and had shown >20% growth in size since post-treatment
assessment.

7. Had documented disease progression following at least 1 and no more than 2 prior systemic regimens
for advanced disease (nonresectable or metastatic). Subjects had to receive at least 1 gemcitabine- or
5-FU-containing regimen for advanced cholangiocarcinoma. Systemic adjuvant chemotherapy was
considered a line of treatment if there was documented disease progression during or within 6 months
of completing the therapy.

8. Had recovered from toxicities associated with prior anticancer therapy to baseline unless stabilized
under medical management.

9. Had adequate bone marrow function as evidenced by:

a. Absolute neutrophil count 21,500/mm3 or 1.5 x109/L

b. Hemoglobin =8 g/dL

c. Platelets 2100,000/mm3 or 100 x 109/L

10. Had adequate hepatic function as evidenced by:

a. Serum total bilirubin <2 x upper limit of normal (ULN), unless considered due to Gilbert’s disease
b. Aspartate aminotransferase (AST) and alanine aminotransferase (ALT) <5 x ULN

11. Had adequate renal function as evidenced by:

a. Serum creatinine <1.5 x ULN

OR

b. Creatinine clearance =50 mL/min based on the Cockcroft-Gault glomerular filtration rate estimation
Exclusion Criteria

1. Received a prior IDH inhibitor.

2. Received systemic anticancer therapy or investigational agent <2 weeks prior to Day 1 (washout from
prior based anticancer therapy was 4 weeks). In addition, the first dose of study treatment should not
have occurred before a period =5 half-lives of the investigational agent has elapsed.

3. Received radiotherapy to metastatic sites of disease <2 weeks prior to Day 1.

4. Underwent hepatic radiation, chemoembolization, and radiofrequency ablation <4 weeks prior to Day
1.

5. Had known symptomatic brain metastases requiring steroids. Subjects with previously diagnosed brain
metastases were eligible if they had completed their treatment and had recovered from the acute effects
of radiation therapy or surgery prior to study entry, had discontinued corticosteroid treatment for these
metastases for at least 4 weeks and had radiographically stable disease for at least 3 months prior to
study entry. Note: up to 10 mg per day of prednisone equivalent was allowed.

6. Had a history of another primary cancer, with the exception of: a) curatively resected non-melanoma
skin cancer; b) curatively treated cervical carcinoma in situ; or c) other primary solid or liquid tumor
with no known active disease present that, in the opinion of the Investigator, did not affect subject
outcome in the setting of current cholangiocarcinoma diagnosis.
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7. Underwent major surgery within 4 weeks of Day 1 or had not recovered from post-surgery toxicities.
8. Were pregnant or breastfeeding.

9. Were taking known strong CYP3A4 inducers or sensitive CYP3A4 substrate medications with a narrow
therapeutic window, unless they could have been transferred to other medications within =5 half-lives
prior to dosing.

10. Had an active infection requiring systemic anti-infective therapy or with an unexplained fever
>38.5°C within 7 days of Day 1 (at the discretion of the Investigator, subjects with tumor fever may
have been enrolled).

13. Had significant active cardiac disease within 6 months prior to the start of study treatment, including
New York Heart Association Class III or IV congestive heart failure; myocardial infarction; unstable
angina; and/or stroke.

14. Had LVEF <40% by echocardiography (ECHO) scan (or by other methods according to institutional
practice) obtained within 28 days prior to the start of study treatment.

15. Had a heart-rate corrected QT interval (using Fridericia’s formula) (QTcF) 2450 msec or other factors
that increased the risk of QT prolongation or arrhythmic events (eg, heart failure, hypokalemia, family
history of long QT interval syndrome). Bundle branch block and prolonged QTcF interval were permitted
with approval of the Medical Monitor.

16. Were taking medications that were known to prolong the QT interval, unless they could have been
transferred to other medications within =5 half-lives prior to dosing or unless the medications could have
been properly monitored during the study. (If equivalent medication was not available, QTcF was to be
closely monitored.)

17. Had known active hepatitis B (HBV) or hepatitis C (HCV) infections, known positive human
immunodeficiency virus antibody results, or acquired immunodeficiency syndrome related illness.
Subjects with a sustained viral response to HCV or immunity to prior HBV infection were permitted.
Subjects with chronic HBV that was adequately suppressed per institutional practice were permitted.

18. Had any other acute or chronic medical or psychiatric condition, including recent (within 12 months
of Day 1) or active suicidal ideation or behavior, or a laboratory abnormality that could increase the risk
associated with study participation or investigational product administration or could interfere with the
interpretation of study results and, in the judgment of the Investigator, made the subject inappropriate
for entry into this study.

19. Had known active inflammatory gastrointestinal disease, chronic diarrhea, previous gastric resection
or lap band dysphagia, short-gut syndrome, gastroparesis, or other conditions that limit the ingestion or
gastrointestinal absorption of drugs administered orally. Gastroesophageal reflux disease under medical
treatment was allowed (assuming no drug interaction potential).

® Treatments

Ivosidenib was administered orally once daily continuously at a dose of 500 mg. Placebo was supplied
as matched tablets to be administered orally (250 mg strength tablets). Dosing was continuous; there
were no planned inter-cycle rest periods. Subjects were instructed to take their QD dose at approximately
the same time each day. In the event of radiographic progression per RECIST v1.1 but in the absence
of clinical deterioration, worsening ECOG performance status, or disease progression that may have
compromised organ function, the subject could have continued to receive study treatment with ivosidenib
at the discretion of the treating physician in consultation with the Medical Monitor.

® Objectives
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The primary objective of the study was to demonstrate the efficacy of ivosidenib based on PFS per
Independent RadiologyCenter (IRC) assessment compared to placebo in subjects with nonresectable or
metastatic cholangiocarcinoma with an IDH1 mutation.

The secondary objectives of the study were mainly to compare the efficacy of ivosidenib with placebo
based on overall survival (0S), objective response rate (ORR), duration of response (DOR), and time to
response (TTR), with response assessed per Investigator and by the IRC.

e Outcomes/endpoints
Primary Endpoint

e The primary endpoint was PFS, defined as the time from date of randomization to date of first
documented disease progression (as assessed by the IRC per RECIST v1.1), or date of death due to any
cause.

e Secondary efficacy endpoints included:
-0S, defined as the time from date of randomization to date of death.

-ORR, defined as the proportion of subjects with a best overall response defined as complete response
(CR) or PR, as assessed by the Investigator and by the IRC per RECIST v1.1.

-DOR, defined as the time from date of first documented CR or PR to date of first documented disease
progression or death due to any cause, as assessed by the Investigator and by the IRC per RECIST v1.1.

-TTR, defined as the time from date of randomization to date of first documented CR or PR for responders,
as assessed by the Investigator and by the IRC per RECIST v1.1.

-PFS as determined by the Investigator.
* HRQOL as assessed by validated instruments (EORTC QLQ-C30, EORTC QLQBIL21, PGI-C, and PGI-S).

Radiographic assessments (CT or MRI) were conducted at screening, every 6 weeks for the first 8
assessments (ie, through week 48), and every 8 weeks thereafter (£5 days). A central review of collected
images and response assessment per RECIST v1.1 was conducted by the IRC. No interim analysis was
conducted. Scans after crossover were not read by the IRC.

e Sample size

A total of approximately 186 subjects (124 ivosidenib, 62 placebo) were planned for enrolment in the
study.

Assuming a HR of 0.5 for PFS (equivalent to a median PFS of 3 months in the placebo arm versus 6
months in the ivosidenib arm, assuming an exponential distribution), a total of 131 PFS events were
required to provide 96% power at a 1-sided alpha of 0.025 level of significance to reject the null
hypothesis using a stratified log-rank test. Based on this, a total of approximately 186 subjects were
required to be randomized in a 2:1 ratio to the ivosidenib and placebo arms, respectively, assuming
approximately a 22% dropout rate, an approximate 26-month randomization period, and an additional
6-month follow-up for PFS after the last subject was randomized. Therefore, the primary analysis of PFS
was to occur at approximately 6 months after the last subject was randomized.

Overall survival was to be analysed twice, once at the time of the final analysis for PFS and once at the
occurrence of 150 OS events (final analysis for OS). Assuming an HR of 0.67 for OS (median OS of 8
months in the placebo arm vs. 12 months in the ivosidenib arm, assuming an exponential distribution),
a total of 150 OS events would provide 64% power at a 1-sided alpha of 0.025.

Interim analysis
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The study report states that there was no formal analysis of the data. However, it is also described that
two analyses were planned for OS: 1) an interim analysis at the projected time of the final analysis for
PFS (provided PFS was significant); 2) a final analysis for OS when 150 deaths were observed. Overall
survival at the interim was tested with the alpha being determined using the gamma spending function
(gamma=-8), and the overall type I error rate was controlled at the 1-sided 0.025 level.

¢ Randomisation and Blinding (masking)

Subjects who met all study eligibility criteria were randomly assigned in a 2:1 ratio, stratified by number
of prior systemic treatment regimens for advanced disease (1 or 2), to receive ivosidenib orally QD or
ivosidenib-matched placebo orally QD.

The randomization schedule was generated by an independent statistical group. The randomization
assignment was implemented by an IWRS.

The subjects, Investigators, the clinical research unit staff who dealt directly with subjects, and the
Sponsor were blinded to study treatment assignment until documented disease progression. The IWRS
assigned each subject specific Medication ID-labelled study drug containers. Ivosidenib and placebo were
packaged and labelled identically so that the study pharmacist remained blinded to treatment
assignment.

The subjects, clinical research unit staff, and Sponsor remained blinded for the duration of the study
unless emergency unblinding was required. Upon request by the Investigator, subjects and staff were
unblinded at the time of disease progression as confirmed by study sponsor.

An IDMC reviewed unblinded safety and other clinical data at scheduled meetings; the unblinded
summaries were prepared by an independent statistical centre.

e Statistical methods

Analysis populations

The following analysis populations were used.

e Intent-To-Treat Set (ITT): All subjects who were randomized, with the treatment group
designated according to the randomization. The ITT was the primary analysis set for all analyses
except for safety.

e Safety Analysis Set (SAS): All subjects who received at least one dose of study drug (ivosidenib
or placebo). Subjects were analysed according to the actual treatment received. The SAS was
the primary analysis set for all safety analyses.

e Per-Protocol Set (PPS): All subjects in ITT who did not violate the terms of the protocol in a way
that would significantly affect the study outcome, with treatment group designated according to
the randomization. In general, subjects who met the following criteria were excluded from this
analysis set:

o Did not have histopathologically diagnosed nonresectable or metastatic
cholangiocarcinoma

o Did not have documented IDH1 gene-mutated disease based on central laboratory
testing

o Did not have any measurable lesion as defined by RECIST v1.1 as determined by IRC

o 3 or more prior systemic therapy in an advanced setting (nonresectable or metastatic)
as defined in the protocol
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o Had received a prior IDH inhibitor

e Crossover Set (COS): A subset of placebo subjects who crossed over and receive ivosidenib upon
the radiographic progressive disease (PD). The COS was the analysis set for analyzing post-
crossover data.

Multiplicity adjustment

Of the secondary endpoints, OS and ORR were designated as key secondary efficacy endpoints. The
primary and key secondary endpoints were tested at an overall one-sided Type I error rate at 2.5% level
based on the fixed sequence testing procedure (Westfall and Krishen, 2001) at the time of primary
analysis. These endpoints were tested in the following order:

e PFS based on IRC
e OS
e ORR based on IRC

In addition, a hierarchical testing procedure was adopted for OS analyses only if the primary efficacy
endpoint PFS was statistically significant. Two analyses were planned for OS: 1) an interim analysis at
the projected time of the final analysis for PFS (provided PFS was significant); 2) a final analysis for OS
when 150 deaths were observed. Overall survival at the interim was tested with the alpha being
determined using the gamma spending function (gamma=-8), and the overall type I error rate was
controlled at the 1-sided 0.025 level. The log-rank test stratified by randomization stratification factor
was used to compare OS between the 2 treatment arms.

Primary endpoint

The primary analysis of PFS was based on IRC assessment for the ITT set. PFS was defined as the time
in months from the randomization date to the date of the first documentation of disease progression as
determined by the IRC per RECIST v1.1 or death due to any cause, whichever occurred first.

PFS = (Earliest Date of Disease Progression or Death — Randomization Date + 1) / 30.4375.

As suspected in the review of PFS results, it was confirmed that the primary definition of PFS included in
the SAP was incomplete. The full censoring scheme was provided during the procedure and is presented
below.
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Table 24. Handling of Missing Response Assessment and Censoring for the Primary Analysis of PFS per

Independent Radiology Center (IRC)

Simation®

Date of Censoring

No baszeline assessment and no death.

Date of the randomization

Crossover started before documented PD per IRC
or death.

Date of last adeguate IRC assessment prior to the
start of crossover?

Investigator assessed PD before documented PD per
IRC

Date of last adequate TRC assessment prior to or
on investigator assessed PD?

Alternate anticancer systemic treatment started before

Date of last adequate TR.C assessment prior to the start

documented progression (PD) per [RC or death. of anticancer treatment!

No adequate post-baseline assessment and no death. Date of the randomization

Documented PD or death following a long gap from the
previous adecuate assessment (eg, 2 or more
consecutive missed scheduled disease status
assessments). If no adequate assessment prior to
mininmun of (PD, death), the long gap i caleulated
from the randomization date.

No documented PD or death before data cutoff date.

! The censorng rules are presented i a ierarchical order

* Adequate disease assessment Is defined as a response assessment other than“not assessed ornot evaluable ™ If there is no
adeqtmre Tesponse assessment prior to the start of antcancer treatment, 1t will be censored at the randonzation date The long
gp 15 defined as =95 days (ie, 12 weeks + 10 days per the protocol defined visit window).

¥ Per study design, after imblinding at PD per Investizator assessment, subjects on ivosidenib are allowed to stay on ivosidenib
if the treating Investigator deems they are c].l.mu:allj. benefiting. The IRC will read all scans up to the disconfinuation of
vosidenib. Subjects on placebo will no longer stay on placebo after mdiographic disease progression and unblinding, hence no
further scans will be read by IRC beyond the mital locally assessed disease progression imaging time pomt Because of that,

there is a potential systematic bias that subjects on the ivosidenib arm could have FD called b\ IEC later than the locally

assessed PD) date; however, subjects om the placebo anm would systematically be censored by IR.C analysis at the time of local
PD if not concordant with local PD. To alleviate the potential imbalance between two amms, [R.C assessments after the local
PD from both anms will be excluded from the pnimary analysis of scan-related endpoimts per IRC read.

Date of last adequate IRC assessment prior to the first
occurrence of 2 or more consecufive nmssing
scheduled assessments

Date of last adequate IRC assessment!

A stratified log-rank test (1-sided) was used to compare PFS of the ivosidenib arm against the placebo
arm at the time when 131 investigator-assessed events had occurred, with the one-sided significance
level controlled at 0.025. The HR (ivosidenib/placebo) and the corresponding 2-sided 95% confidence
interval were estimated using a stratified Cox regression model. For both the stratified log-rank test and
stratified Cox regression model, the strata were to be those used for stratified randomization.

Number of subjects with events, types of events (progression or death), and number of subjects
censored, number of subjects for each reason of censoring, Kaplan-Meier estimates and 95% confidence
intervals for the 25th percentile, median, and the 75th percentile for PFS were presented by treatment
group. Probabilities of event free at selected time points, such as 3-month, 6-month, 9-month and 12-
month, were presented by treatment arms. Kaplan-Meier curves of PFS were provided for each treatment
arm, with the number of subjects at risk over time included.

Secondary endpoints

Overall Survival

The OS analysis was based on ITT set and included all OS data, including data after crossover. Overall
survival was defined as the time in months from the randomization date to the date of death due to any
cause. Subjects without documentation of death at the time of the data cutoff for analysis were censored
at the date the subject was last known to be alive, or the data cutoff date, whichever was earlier. The
last known alive date was the last record in the study database. For example, this date may have been
the maximum of the last visit date or last contact date, including telephone follow-up where the subject
was known to be alive.
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A stratified one-sided log-rank test was used to compare OS between the 2 treatment groups, with the
one-sided significance level controlled at 0.025. The HR along with the 95% CI was estimated using a
stratified Cox model. For both the stratified log-rank test and the stratified Cox model, the strata were
those at randomization. A Kaplan-Meier plot for OS was presented by treatment arm. Estimates and
95% confidence intervals for the 25th percentile, median, and 75t percentile for OS were presented by
treatment arm (if estimable). Probabilities of survival at selected time points (3 months, 6 months, 9
months, and 12 months) may have also been presented.

Overall Response Rate

ORR was derived from BOR. BOR was defined as the best time point response that a subject achieved
during the course of the study, with the response ranked according to the following order (from best to
worst): CR>PR> stable disease (SD)>PD>UNK> Other (including Not Estimable and Not Assessed). The
number and proportion of ITT subjects with each category of BOR were presented by treatment arms.

Per RECIST v1.1, SD that occurred within <38 days from the randomization date was assigned as
unknown (6 weeks minus 5 days per protocol allowed visit window). In addition, the BOR of CR or PR
required a confirmation scan. The estimated ORR (percent of subjects with a BOR of CR or PR) and a 2-
sided 95% CI (via exact binomial) were provided by treatment arms. All subjects in the analysis set were
included in the denominator in the calculation of the percentage for each response category or ORR. The
subject without any response assessment was treated as a non-responder in the analyses.

ORR was analyzed using a Fisher's exact test to compare the 2 treatment arms. The odds ratio and its
95% CI were estimated.

In addition, the ORR (and BOR) without confirmation per IRC as well as per Investigator assessments
was analyzed similarly.

Time to Response

TTR was defined as the time (in months) from the randomization date to the date of first occurrence of
confirmed/unconfirmed response per RECIST v1.1.

Duration of Response

Among responders (subjects who had a best response of confirmed PR or CR), DOR in months was
calculated as the date of the first confirmed PR or CR to the date of the first PD or death, whichever was
earlier. The censoring rule was the same as that for the PFS analysis.

Health-Related Quality of Life

For the prespecified key subscale scores of EORTC QLQ-C30 (Physical Functioning, Pain, and Appetite
Loss) and QLQ-BIL21 (Eating and Pain) as well as other subscales, change from baseline across visits
were analyzed using a mixed-effect model with repeated measurements (MMRM) assuming missing data
occur at random. The model includes baseline score, treatment arms, visit, visit by treatment interaction
as fixed effects, and subject as random effects.

Sensitivity analyses

Sensitivity analyses were performed to assess the robustness of the primary analysis results for PFS
based on IRC as follows:

e Stratified analysis based on all available scans read by IRC prior to crossover (including the scans
after investigator-assessed progressive disease [PD] for subjects randomized to ivosidenib who
continued treatment after investigator-assessed PD).

e Stratified analysis based on PPS.
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e Unstratified analysis.
PFS per Investigator Assessment was analyzed similarly as the primary analysis based on PFS per IRC.

Per the protocol, subjects randomized to placebo were allowed to cross over to ivosidenib upon
radiographic disease progression provided the eligibility criteria continue being met. To adjust for the
crossover effect, sensitivity analysis was also performed for OS based on the Rank Preserving Structural
Failure Time (RPSFT) method (Robins and Tsiatis, 1991; White et al, 1997 & 1999).

Subgroup analyses

Subgroup analyses were performed for both PFS and OS. The subgroups included:
e The actual number of prior line of therapies in advanced setting (1 vs. =2)
e Gender (female vs. male)
e Extent of disease at screening (locally advanced vs. metastatic)
e Intrahepatic vs. extrahepatic
e ECOG at baseline (0 vs. =1)

e Regions (North America vs. Europe vs. Asia)

Changes to planned analyses

Several clarifications were made regarding the primary / secondary endpoints, the statistical
assumptions and the sample size as part of protocol amendment 1 (05 October 2016), however no
subjects were enrolled under the original protocol.

The PGI-C and PGI-S were added as additional HRQOL measures with protocol amendment 3 (01
September 2017).

Physical examination data were not listed, as any abnormal findings were to be reported as AEs and
therefore data collection on the eCRF was limited to whether the assessment was performed. An
exploratory analysis of TEAEs adjusted by treatment duration per person years was conducted to assess
the frequency of TEAEs in relation to treatment exposure. Exploratory analyses were also performed for
the EORTC QLQ-C30 Emotional Functioning subscale, the EORTC QLQ-BIL21 Anxiety symptom subscale,
and the EQ-5D-5L Anxiety/Depression dimension. Extent of exposure was to be summarized in a
separate table for placebo subjects who crossed over and received ivosidenib based; however, this
information was added as a column in the table of exposure for all other treatment arms. Number of
subjects with at least 1 prior local or regional therapy was added among the baseline characteristics to
be summarized.

No other changes occurred between the final SAP (version 1.0 dated 01 April 2019) and the clinical study
report (CSR).

Results

e Participant flow
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Table 25. Summary of Subject Disposition (Intent-To-Treat Set) (DCO 31 May 2020)

Placebo AG-120 Tuotal
N=61 N=116 N=187
n (%a) n (%a) n (%a)
Randomized subjects
Treated 30(96.7) 123 (97.6) 182 (97.3)
Not treated 2{3.3) 3(2.4) 327
Treatment status
O treatment 1] 8 (6.5) 244
Dizcontinmed treatment 30 (100.0) 115 (93.5) 174 (95.6)
Adverse event 4(6.8) 8 (6.5) 12 (6.6)
Death 1] 5 (4.1) 527
Progressive disease 31 (86.4) 92 (74.8) 143 (78.6)
Withdrawal by subject 2{34) 6 (4.9) 844
Withdrawal of consent 1{1.0 2({1.6) 3(1.6)
Other 1{1L.7) 2 (1.6) 3(l.6)
Crossed over to receive AG-120
On AG-120 5(11.6) 0 5(11.6)
Dhscontinmed AG-120 3B (28.4) 0 3B (384
Adversze event 2{4.N 0 204N
Physician decision 2{4.N 0 204N
Progressive disease 32{74.4) 0 32(74.4)
Withdrawal of consent 2{4.N 0 204N
Study status
On study 0(14.8) 24 (19.00 33(17.6)
Dizcontined study 52(852) 102 (81.0) 154 (82.4)
Death 43 (70.5) 93 (73.8) 136 (72.7)
Lost to follow-up 0 1{0.8) 1(0.3)
Withdrawal of consent 0(14.8) 8 (6.3) 17(9.1)

Source: Table 14.1.2. Data cutoff date: 31 May 2020

Percentages under treatment stafus are based on Safety Analysis Set in each colunm (dencmanater). Percentages
under crossed over status are based on COS in each columm (denominator). All the other percentages are based on
ITT Set m each column (denominator). Progressive Disease’ includes both radiegraphic and chmical PD.

e Recruitment

A total of 49 study sites participated in this study, with 26 sites in the United States (US), 6 sites in
South Korea, 5 sites in the United Kingdom (UK), 5 sites in Spain, 4 sites in France, and 3 sites in Italy.

First subject enrolled: 20 February 2017

Last subject completed: As of the final database lock date (21 June 2021), all subjects had discontinued
study treatment and all subjects had discontinued the study.

Data cutoff date: 31 January 2019 for the final analysis of PFS and other tumour response endpoints.

31 May 2020 for the final analysis of OS;
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e Conduct of the study
The original protocol (08 August 2016) was amended 5 times.

No subjects were enrolled under the original protocol. One subject was enrolled under Amendment 1, 65
subjects were enrolled under Amendment 2, 55 subjects were enrolled under Amendment 3, and 64
subjects were enrolled under Amendment 4.

Table 26. Changes to the Study Protocol
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Amendment

Diate Amendment

Change

that: “Fatents shoald be routinely monitored for rash during
climical trials.™

Amendment 4,
Versionm 5.0

04 April 2018

® Pallistive radictherapy to treat symptomatic non-target
lesions that conld not otherwise be medically managed was
permitted after diseaze progression had been verified and
mnblinding had occurred, and in the seming of continuation
of ivesidenib beyond disease progression, with Medical
Mionitor approval.

& Information on dmg-dmg interactions was reviced,
consistent with the ivosidenib IB, Version 7.0

& The exclusion criterion 10, excluding subjects who ars
mking P-gp ransporter-sensigve substrate medicanons with
a parmrow therapewtic window, unless they can be transfermed
o other medications within =5 half-lives prior to
adminismraton of stedy reatment, was remowved.

# Hematologzy, serum chemvistry, circulating topyor DA and
exploratory biomarker assessments were reguired at both the
end of reatment (EOT) visit and at the cross owver Cycle 1
Dray 1 (C1D1) wisit. ClariSed thart if the cooss over C1D1
visit eccurred within 3 days of the EQOT wisit, thess
laboratory AssSSssments Were not required 1o be repeared.

& The list of medications known o prolong the QT interval
was expanded and npdasted.

A mendrvent 4,
Version 5.1
(South FKores omly)

20 JTune 2018

& Added the Patent Global Impression of Change (PGI-C) and
the Patient Global Impression of Severity (PHEI-5) as
additionsl HEOQOL measures throughout the protocol, per
Food sand Doz Admimistration’s {(FDAs) reguest to inchade
anchor-based guestions in additon to the European
Orzamisation fior Fesearch and Treatment of Cancer -
Cruality of Life Jmuestionnaires — Core Cmestionnaire
(EQORTC-QLQ-C30) and the Europsan Organisation for
Fesearch and Treamoent of Cancer - Cruality of Life
Crrestionnaire - Cholangsiocarcinoma and Gallbladder Cancer
Miodule (EOBRTC-QLO-BIL21).

# Bemoved abstinence as a form of contraception; remowed
“highly™ fiom the phrase, “nse a highly effective fornm of
contracepdon:™ and clarified what forms of conoacepton ft
the definidon of “effective forms of contraception,™ per TIED
rEquests.

o Added the following cavear to Exclusion Criterion 17 per the
Agios Clinical Science Deparmment: “Subjects with chronic
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Amendument Drate Amendosent Changs

HEY sl is sdegumialy suppovssed par anslatuisonal pracbcos
will b pesrmatted. ™

& Addsd Dxclunion Crtesrnion 20 per Oesrmany s regqusst: “Ths
rrcinstan af perouens wha haves heen cammimmed o am
imsrvinanion by virnee of an order Bsued cifbher by the judbcinl
oT the admimiciratve suthontes iz moesme, of. § 40 par. 1 cl

3 meo. 4 of the ARG ™
= Added Exclusion Criterion 21 per Germany s reguest The

sl L binin il prafsdoins depredanl ooy e peddical, Ltk D galor
ar wmudy vite is maisving, of § 40 par. 1 €1 3 no. 3 Bl and o) of
the ANMS in coniunciion with secton 161 of tae ICHAGOT
Euidaline topie Ed6.7

& Updsted text abowt iaking the tablets with food per Agios
updared, approved feod Tnmgange.

= Changed “Consider holding™ v “Hold™ per Fronoe s Dequetl:
“Plasse aossod Tolsle 1 (Mdasagusmant of Advesss Events) o
ths protocol for this tmial o Sectwon BB 1 {Shady Trestmsot
Doain i Bl A0 C i tioie did Sropgring Criterioa) Thoda
MModifzacations and LDslays, 1o ths svent of grads & sdvsrss
sventy linksd o ths rmial treatmeans, o allow for ths wroppome
of the bial trestosessl (AT 20 placwloe) weil relors e
basshins or grads 1. Ths indicafion, 'conuidsr holdmy doss
af AG-120Vplacests . ” doss Lot wesm specifls smoneh. ™

= Palliarive radiarharapy 1o mear 3 IMEnSmIATS ndam-TaArEer
lssaocos that canmot othsrwises bs mmedacally managpwsd will be
parmimed after divsace progrecvsion bhas beso verifisd and
nnblinding has aconrred, with RMadical Monissr appraval

= Informndon on drug-dnag inreracrions (DI has heen
revinsd, conwvietsnt vrith ths 1w b I, W T.0.

& IHsmartology . vemmm chemicoy, circulanog mmmor DDA, and
exploratory hiomarker assessmenm are required ar hoth rhe
@i of Weatiseikl (ECT) visil akd of the ook over £ycla 1
Tray 1 (C1T21) wivdt. IF the crass aver CITFT wist assars
within 3 days of the EQT visin, these Inboraiory assessmenis
mvawadl vl e rupaaiaed,

& Eimphasceed shin sccaaminmizons for aesessing rash o be
conmsisrent with the reconumendarion in rhe hrasidenth TH
thar. “Podents shoald e powrinely peoniiered Doy rech dorisg
clhagcal moals.

& T'hs Lhat of msdicatrons koown o proloox thes Ul matsrval
wran sxpanded and apdared

Amsndmsnt LDrate Acrsoddoosnt L hoam

Aummendirent 4, 18 Augusr 2018 » Added & mew exclusion criterion me sxchade subjects with &

w2 known medicol history of progressive mualrifocal

(Francs oolby) Isukosocsphalopathy.

& Sdded 3 maw Section B 1.2 (Dows Suspeamaion Criteris).

& Sddsd x mew Dection PLL1D (Dthsr Potsomal sk

The protocol was amended twice (1 global version, 1 country-specific version) between the primary CSR
data cutoff date and the CSR addendum data cutoff date of 31 May 2020; substantial changes are
summarized below. No subjects were enrolled under this amendment.
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Table 27. Changes to the Study Protocol (Amendment 5)

Amendment Date Amendment | Change

Amendment 5, version 6.0% | 01 Mar 2019 Added lanpuage to outline the management of
A wron s lloveg ol blodogie et
(South Korea only) =y The post- £P £

study teams.

Added an exclusion criterion to exclunde subyjects
with a known medical history of progressive
multifoeal lenkoencephalopathy per health anthority
request.

Added a new Section. 11.3 (Other Potential Risks),
deseribing lenkoencephalopathy and sensorimotor
newropathy/polyneuropathy as other potential risks
associated with ivosidenib for consistency with the
safety language in other ivosidenib clinical study
protocols.

*Mote that coumtry-specific protocol version for France (was version 3.2 inder Amendment 4) was unified with the

global protocol version in Amendment 5 (version 6.0).

Protocol deviations

A total of 27 of 187 (14.4%) subjects had at least 1 major protocol deviation during the study. No subject
had more than 1 major protocol deviation. The most common deviations were informed consent
deviations (5.3% subjects) and SAE-related deviations (4.8% subjects).

Table 28. Summary of subject-level Major Protocol Deviations (ITT)

Placab:s AG-1Z0 Totbal
K=gl HmlZ& Ku=l1B7
n (N n (%] n (N
Eubjects with at Least 1 Major Protocol Daviation B 1 13 L] la.a
Bubjects by Number of Major Protocol Daviations
1 B 13 16 | 12.7] 4 12.4)
2 o 1.8] 1.1}
o 0.8] 1 a.
Major Protocol
FROTOON 4 14 1] 18 3.6}
ERE o 3 B 4.E] 5 4.3}
Related to o a b
STUDY TREATHEN ATION o & 3.z 4
Relatad to L a o
OTHER DEVL 1 1.E 1 0.e 2
Related to o a b
GCP-RELATED o 1 0.e 1 a.
Relatad to L a o
SELECTION CR o 1 0.g 1 a
Relatad to O o a b
FROTODOL DEVIATION (Conti
VISIT OR ASSEEEMEN RHMED OIT OF WINDOW o 1 o.e 1 a
Relataed to COVID-19 o a L
ICH/GCF DEVIATION 4 [ T 2.5 11 5. 9
INFORHED CONSENT 4 [ B 4.8 1o .3}
Related to O —19 o a o
REGULATORY OR ETEICE OR IRE o 1 o.e 1 a
Belated to COVID-19 o a o
IT: All aubjscta wha ase randamized, with the Lreatmest group deslgnated ace

ages ace calcalated h the nosbar of aubjecta i

Daviaticona arae scrted in descending freaguancy

Pratasal

Majax

e Baseline data

Table 29. Demographics (ITT)

ITT Zat is
En

the dancmisatos.

Teral enlumn.
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Placebo AG120 Total
=61 N=124 WN=18%
Age (vears)
N a1 124 185
MMean (Std Dey) 52.9(10.38) 60.3 (1095 61.2 (10.81)
MMedian 63.0 G1.0 62.0
Min, Max 40, B3 33,80 33, 83
Age Category (yvears), m (%)
=45 ENC Y] 11 (2.9) 14 (7.6)
45--63 33 (54.1) 67 (34.00 100 (34.1)
=G5 25 (41.00 46 (37.1) 71 (384
Flacebao A1 Total
N=41 N=114 N=185
Sex, m (%)
Iviale 14 {39.3) 24 [(35.5) 58 (36.8)
Femals 3IT{60.T) BO [54.5) 117 (63.2)
Ethnicity, m (%)
Hispanic or Latino 2 (3.3} T(5.6) 9489
Mot Hispanic or Latioe 40 (65.4) B3 (55.9) 123 (66.5)
Mot Feported 2 (3.3} o (1.1}
Miissing 17(27.50 34274 51 [(27.4)
Face m (&)
American Indian or Alazka Native a 1(0.8) 1 (0.5}
Asian B ({13.1) 15 (12.1) 23 (12.4)
Black ar African American 1 (1.5} 1 (0.8) (1.1}
Mative Hawaiian or Other Pacific Islander a 1 ({0.8) 1 (0.5}
White 35574 70 [(35.5) 105 (56.8)
Orther L] 1 (0.B) 1(0.5)
Mot Feported L] 1 (0.B) 1(0.5)
Miiszing 17 {27.90 34274 51 (27.4)
Fegions
Asia 5({8.2) T(5.6) 12 (8.5)
Ewrope L6 {25.2) 33 (25.5) 40 [25.5)
North America 40 (65.4) B4 (§7.7) 124 (67.0)
Height {cm)
N 58 118 176
Mipan (Sod Dew) 1679 (2.21) 1653 (8.71) 1662 (8610
Mipdian 1682 154.0 1651
Miin, Max 148.0, 18E0 145.0, 193.0 1450, 1930
Weight (kg)
i) Gl 112 180
Mean [Std Des) 74.6 (1B.03) 3.9 (1837 742 (18.BE)
Median 730 I 715
Miin, Mfax 240, 113.0 39.0, 135.5 30.0, 1355
Flacebo AG-1TH Total
MN=61 N=124 N=185
BAST {kg/'m™)
N 58 118 178
Mean (Std Dev) 25.3 (5.3E) 25.9 (5.4 26.7 (8.10)
Mpdian 25.0 255 5.6
Miin, Max 15.2, 41.5 152, 51.0 152, 510

Source: Table 14.1.5. Dat cotodf date: 31 Tammary 2015

Abbreviations: BMI = boedy mass indea; EUJ = Emropsan Undon; ITT = insoticn-to-teat; Sl Dev = standard deviation
Hote: ITT was defined as all mbjscts who are mndomired, with the treatment group designated acoording to the mndomniration
Porcentagas are calonlated writh the member of sobjects o the ITT Sot = cach colees (V) a5 the denomdinasnr. Bace Fthadcity ars

mirt parmmitisd to collect o the ELT.
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Table 30. Baseline Characteristics (Intent-to-Treat Set)

Placebo | AG-120 Total
N=6l N=124 MN=185
n {%4a) n (%) n (%)

Randomization Strata

1 Prior Line of Therapy 33 (54.1) | 66(33.2) | 99 (53.5)
2 Prior Lines of Therapy 28(459)| 38(46.8) | 86(46.3)
IDH Allele Tipes!
R132C 45 (73.8) | B4(67.7) | 129 (69.T)
R132G 698 | 170137 | 23 (12.4)
Flacebo | AG-120 Tuotal
MN=a1 MN=124 N=185
o [%u) m (%) m (%)
R131H 233 L1 2(1.1)
E131L TEILE) | 21 {158) | 2B (15.1)
R1325 1 {18 2 {1.4) 3 (1.6)
[ECO at Baseline
L] 19 (3.1} | 49 (39.5) | 68 (34.8)
1 41 (§7.2) | T2 {59.7) | 115 (522)
a7 1{1.&) L] 1 (0.5)
33 L] 1 (DB} 1 (@.5)
iCholangiocarcinoma Type at Dingmosis
Intrahepatic 5B (@513 | 111 (B9.5) | 169 (91 <)
Extrabepatic 1{1& | 1008 2011}
Peribilar L] 4{3.2) 4 (2.2)
Unkoown 233 B {§.5) 10 (540
T (Tomaor) Stage at Initial Diagnass
TO 1 (0.5)
T I1(11.:
T2 ToMELT
T3 24013
T4 12 (.72
T= IZATE
Mlizsing 8 (4.3)
[N (Lymph node) Stage af Imitial Diagnosis
o] 63 (34.1)
M1 64 (34.48)
] 2(1.1)
Hx 47 (25.49)
Mlizsing &8
W (Al etastasis) Stage at Initial Diagnosis
i 1] 3305410 | 47 (378) | B (432
M1 A3 (37.7) | 63 (50.8) | B6(H5.5)
Mxn 2 (5.3 9{7.3) 13 (7.00
Mlizsing 1 {18 5 {4.0) 6(3.2)
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Flacebo | AG-120 Total
MN=i1 MN=124 MN=185
o (%) o (%) B (%)
jGrade at Initial Diaenosis
Well Differentiated 2(5.4) B {(5.5) 12 (5.5)
Mloderately Dhifferentianed JB (4500 | 45 (36.3) | T3 (39.5)
Poorly Differentated 18262y | 39 (30.5) | 35 (297
Undifferantiated 1 (DB} 1 (0.5)
Unknown 13 (20.3)| 31 (2500 | 44 (23.8)
[Extent of DHzease at Screening
LocalPegional 5 (8.2 2 (7.3} 14 (7.8)
Mhetasmitic 58 (20.8) | 115 (B2.7) | 171 (22.5)
[Liver Cirrhosis at Screening
Tes ENGAY 5 (4.8) o4ey
Hepatits B a 1 {0.E} 1(0.5)
Hepatitis C 1{1l.@ L] 1 (0.5)
Alcohol L] 1 (DB} 1 (0.5)
Oither 233 4({332) 6(3.2)
] SE(231) | 108 (B5.2) | 176 (25.1)
[Fresence of Biliary Steat at Screening
Tes TEI1S) | 141050 | 21 (114
Ha 54 (BE.5) | 110 (BE.7) | 154 (BB.5)
[Fresemce of Ascites at Screening
Tes 13203 | 34 274) | 47 (254
Ha 48 (TE.7) | 0O (72.6) | 138 (74 .4)
| A scites Belated to Cholangiocarcinoma Within the Past 3 AMonths
Tes 13 (21.3) | 37 (29.8) | 3027
Mo 48 (78.7) | 87 (70.2) | 135 [73.)
Paraceniesis Within the Past 5 Months 5(8.2) 11 (B.%) 16 (5.a)
[Flearal Effosion Related to Cholansiocarcimoma Within the Past 3 Months
Tes TSy | 13 {105y | 20 (10.8)
-] 54 (B8.5) | 111 (B9.5) | 145 (B0 2)
Thoracentesis Within the Past 3 Momoths 1{1.@ 2{1.4) 3 (1.6)
Subjects With at Least 1 Frior Lo<al or Regional Therapy 20 (32.8) | 43 (34.7) | 63 (34.1)

Source: Table 14.1.¢. Dat cutedf dats: 31 Taonary 2015

¢ Numbers analysed

The following data sets were analysed at the DCO of 31 January 2019.

- 185 (100%) subjects were included in the ITT population.

- 184 (99.5%) subjects were included in the PPS.
- 180 (97.3%) subjects were included in the SAS.

- 35 (18.9%) subjects were included in the COS.
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Table 31. Summary of Analysis Datasets at the DCO of 31 May 2020 and 21 June 2021

Flacebo AG-120 Total

N=G1 N=12G N=187

n (%0} n (%) n (%0)
Intent-To-Treat Set (ITT)* G1 (100.07) 126 (100.0) 187 (100.0)
Safety Analysis Set (SAS)? 59 (96.7) 123 (97.6) 182 (97.3)
Crossover Set (COS)® 43 (70.5) o} 43 (23.0)

Source: Table 14.1.1. Database lock date: 21 June 2021.
Abbreviations: COS = crossover set; PD = progressive disease.

Refer to the pimary AG120-C-005 CSE. for a complete description of the analysis populations.

L All subjects who were randonuzed, with the freatment arm designated according to the randomization.
2 All subjects who received at least one dose of study dmg (Ivosidenab or placebo). Subjects were analyzed

according to the actoal reatment received.

3 A subset of placebo subjects who crossed over and received ivosidenib upon Investigator assessment of
radiographic PD. The COS was the analysis set for analyzing post-crossover data.

® Outcomes and estimation
Progression-Free Survival (DCO: 31 January 2019)
PFS by Independent Review Committee Assessment

Primary Analysis

Table 32. Summary of Progression-Free Survival per Independent Review Committee - Before

Crossover (Intent-To-Treat Set)

[Placebo AG-120
N=61 N=114
HNumber of Subjects, n (%)
Event 50 (82.0) 76 (61.3)
Progressive [Dhseasze 4 (7210 64 (51.6)
Dieath 6 (9.8) 12(9.7)
Censored’ 11 (15.0% 48 (38.7)
No documented progression or death before data cutoff date 6 (9.8 32 (25.8)
Diocumented progression or death following a long gap between 1{1.6) 5(4.00
adequate dizease status assessments
New anticancer therapy started before documented progression or i 3{4.0)
death
Mo post-baselme assessment and no death 3 (4.9% 540
Mo documented progression or death before permanently discontnued |1 {1.6) 1 (0.8}
from the study
Progression-Free Survival (months)?

25th Percentils (95% CI)? 1.1 (0.8 14) 1.4(1.3,1.5)

Median (95% CT) 1.4(1.4 18} 2.7(1.6,42)

75th Parcentila (95% CT) 1.6(1.5 3.0) 8.4 (5.6, NE)
Hazard Ratio (93% CI)4 0.37(0.25,0.54)
Pvalue® =0.001
Eaplan-Meier Survival Rate (%)®

3 months 125 443

£ months MNE 32.0

9 months MNE 21.9
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[Placebao AG-120
N=61 N=114
12 months= NE 219
Source: Table 14.2.1.1.
Abbreviations: CI = confidence mterval; IF.C = independent review committes; ITT = intent to treat; WE = not estimable; PD =
progressive disease.
Scans after local PD per Investigator assessment are excluded from this analysis.
ITT: All subjects who are randomized, with the treatment group designated according to the randomization.
Percentages are based on the nomber of subjects in ITT et in each column {denominator).
Subjects with no baseline are censored at randomization date; new anticancer therapy started before progression/death are
cenzored at the last adeguate assessment prioT to the new antcancer therapy; no post-baseline assessment and no death are
censored at randomization date; no progression/death by data coteff date are censored at the last adequate assessment date;
progression/desth following a long gap (=2 consecntive scheduled assessments missing) are censored at date of last adequate
assessment prioT to the zap.
Progression free sumvival (PFS) = (Earliest Date of PD) or Death — Fandomization Drate + 1) / 30.4375.
¥ (uartile estimates from produoct-limit (Faplan-Meier) mathod. Confidence intervals from Brookmeyer and Crowley method
with log-log ransformation
* Hazard ratio is calculated from stratified Cox repression model with placeboe as the denominator, with two-sided 25% CL
Smratfication factor is the nomber of prier line of therapies at randomization

(¥}

Figure 25. Kaplan-Meier Plot of Progression-Free Survival per Independent Review Committee -
Before Crossover (Intent-To-Treat Set)
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Source: Fipure 142 33

Abbreviatons: PFS = progression-free survrval

ITT: All subjects whe are randomuzed, wath the treatment group designated according to the randomization. Scans
after local PD) per Investigator assessment are excluded from this amalysis.

Progreszion free suvival (PFS) = (Earlest Date of PD or Death — Fandomization Diate + 1)/ 30,4375,

Overall Response Rate (DCO 31 January 2019)

- Overall Response Rate by IRC Assessment

Table 33. Summary of Best Overall Response per Independent Review Committee — Before Crossover
(Intent-To-Treat Set)
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Placebo AG-110
N=61 N=114
Confirmed Best Overall Response, n (%)
Partial Response (FE) 0 324
Stable Dusease (3D) 17 (27.9) 63 (50.8)
Progreszive Dhsease (PD) 35(574) 41 (33.1)
Unknown (UNE) 4] 2(1.6)
Not Eshimable (MNE}) 1 (1.6} 1 {0.8)
Confirmed Objective Response Rate (CE or FR), n (%) 0 324
95% CI of Response Rate! (0.0, 5.9) (0.5,6%)
Odds Ratie (93% CI)* NE (0.29, NE)
P-value® 0.25%
Confirmed + Unconfirmed PE. n (%) 0 6 (4.8)

Source: Table 14221,

Abbreviations: CI = confidence interval; CE. = complete response; [RC = independent review comumittes; ITT = infent to Teat;
HE = not estimable; PD} = progressive disease; PE. = partial response; BECIST = Response Evaluation Criteria m Solid Tumaors;
5D = stable disease; UNE = unknown.

Table 34. Characteristics of Subjects Achieving a Confirmed Partial Response by Independent Review
Committee Assessment with Ivosidenib Treatment - Blefore Crossover (Intent-To-Treat Set)

Duration of
Laszt Prior |Sum of Alaximum
Line of Target Change in
Systemmic Lezions at [Sum of Target|Duradon of
Azsizomed  (Prior Systemic [Therapy Baseline |[Lesions from |Treatment [TTE [DOR |[PES
Subject|Treatment |Therapies (ma) () Baszeline (%) [(mo) (mo) [(mo) [(mo)
101-  |AG-120 Capecitabine, 141 33.38 -37.8 11.04 528 279+ |11.04-
1049 cisplatin,
zemcitabine
105- |AG-120 Floxuridme, 10.81 26.20 -44 4 5.98 279 273+ |5.459+
1030 zemeitabine,
oxabplatin
flomuridine,
innotecan
113-  |AG-120 Gemeitabme, 0.95 63.59 -81.6 17.05+ 5.52 [11.07+|16.56+
1042 oxabplatin

Source: Table 14.2.4

Abbreviations: DOR = duration of response; PFS = progression-free survival; TTE = time to response

+ Indicates that PFS was censored at the fime of data cut; + 1n Duration of Treatment indicates that subjects were
still on treatment.

A sensitivity analysis based on all scans before crossover read by IRC, including the ones after local PD
from subjects who were assigned to ivosidenib, was conducted. Results of this sensitivity analysis were
similar to the results observed in the primary analysis of BOR in the ITT population.
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Table 35. Sensitivity analysis of best overall response per IRC - before crossover

Placeho

AG-120

H=&1 H=124
Confirmed Bast Owarall Rasponse, o (W)
Partial Responsa |FE] =]
la Dis 7.9)
: ssive Disaase (FPD] 35 | 57.4)
Dnkmeowm  (THE) o
Hot Evaluable ([NE] 11 1.8)
Confirmed Objactive Response Rate (CR or FRl, m (%) =]
1] oo 2]
P-valua [3]
Confirmed + nconfirmed PR, n (§) =] (-3 4.8}

Prad, with damizatlan.

lyaia iscludes all ac

Bll aukjecta wha are zas

La sssaivivity a 13 affar crosmaaver ae Sob conaldesed.

= aa tha dencalsatas.

intarval.

wxact Laak._

At the time of the primary analysis, the maximum treatment duration for subjects randomized to
ivosidenib was approximately 22.5 months, with the majority of subjects experiencing a durable SD. The
maximum treatment duration on placebo before crossover was only 6.9 months, with the majority of
subjects experiencing only PD per RECIST v1.1.

Overall Response Rate by Investigator Assessment

Table 36. Summary of best overall response per investigator - before crossover (ITT)

Flaceals AG-12D
H=&1 H=114
Confirmed RBeat Cvarall Raaponas, n (&)
ial Responsa [(FR] 1 ( 1.8) 41 3,2)
Bt la Disaasa (3D] 23 { 37.1M 55 ( 47.,8)
P sease |(PFO] 27 44 35.5)
2 1.3) 3 «4)
Confirmed Objactive Rasponsae Rata (CR or FRI, n (%) 1.8) 4 1
958 Of of Rasponsa Rata (1) (0.0, B.0) b.0: B
Rakis (954 1) (2] 2,00 (0,19, 100.11)
P=yalus [3 0,4
Confirmad + Unconfirmad FR, n (§) 1 { 1,8) 5 4.0)

ITT: All aubjects who are randomized, with the treatmest group designatad a ding to the randomizatiaon.

Ch and PR nesd cosf irsailion rule la deternined par RECI Ll

Parosntages ars oaloulatsd wiith the nusbss A [P #at in sach oolusn as the deansalnator.
| Lelwsl B84 ulated vis sxaat
i with placsbo as the {denomisatar) , Cl: weact cosfldest interval,

lated from l-alded Flaher exect beat.
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Table 37. Characteristics of subjects achieving a confirmed partial response per INV - before
crossover (ITT)

Table 38. Summary of best overall response per investigator - after crossover (COS)

20%: A aubast of placaba subjects who crossed over asd eacalved AG-120 upoen the sadlographl ro.

Time to Response

The time to response (TTR) by IRC for each of these 3 subjects in the ivosidenib arm was 8.28, 2.79,
and 5.52 months, respectively.

The TTR per investigator for each of these 4 subjects in the ivosidenib arm (before crossover) was 13.47,
6.80, 8.51, and 4.17 months, respectively, and 1.25 months for the responder in the placebo arm.

No subjects had a confirmed response after crossover per investigator assessment.
Duration of Response

The duration of response (DOR) by IRC assessment for each of these 3 subjects in the ivosidenib arm
was 2.79, 2.73, and 11.07 months, respectively.

The DOR per investigator for each of these 4 subjects in the ivosidenib arm (before crossover) was 7.69,
4.27, 8.08, and 8.77 months, respectively, and 4.30 months for the responder in the placebo arm.

No subjects had a confirmed response after crossover per investigator assessment.

Overall Survival (Interim Analysis DCO 31 January 2019)
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Table 39. Summary of Overall Survival (Intent-To-Treat Set)

Placebo AG-120
N=61 MN=124
Number of Subjects, n (¥a)
Event 29 (47.5) 49 (39.5)
Censored! 32 (52.5) 75 (60.5)
Orverall Survival (months)?
25th Percentile (95% CI@® 28(14 48 4.5(29,658)
Median (25%: CT) 9.7 (4.8, 12.1) 10.8 (7.7, 17.6)
T5th Percentile (95% CT) NE (11.4, INE) NE (17.3, NE)
Hazard Ratio (95% CID* 0.69 (044, 1.100
Povalue’ 0.060
Kaplan-Meier Survival Eate (%6)5
3 months 739 831
6 months 587 666
9 months 529 573
12 meonths 37.5 47.6

Source: Table 14.2.6.1.
Abbreviations: CI = confidence interval; INE = not estimable; OS5 = overall survival.

ITT: All subjects who are randomized. with the treattent group designated according to the randomization.
Percentages are based on the number of subjects in ITT Set in each column (denominator).
I Subjects without documentation of death at the time of the data cutoff date will be censored at the date the subject

was last known to be alive, or the data cutoff date, whichewer is earlier.
2 Owerall survival (0OS) = (Date of Death — Randommization Date + 1) / 304375,

3 Quartile estimates from product-limit (Kaplan-Meier) method. Confidence intervals from Brookmeyer and

Crowley method with log-log tramsformation.

% Hazard ratio is calculated from the stratified Cox regression model with placebo as the denominator. with 2 -sided

95% CL Stratification factor is the mumber of prior line of therapies at randonmzation

* P-walue is calculated from the one-sided stratified log-rank test. Stratification factor is the number of prior line of

therapies at randomization.

To adjust for the impact of crossover from placebo to ivosidenib, the Rank Preserving Structural Failure
Time (RPSFT) model was explored to reconstruct the survival curve for the placebo subjects as if they
had never crossed over to ivosidenib. When applying this model, the median OS for the placebo arm was
6.0 months (95% CI: 3.6-6.3). The 6-month OS rate was 46.2% and the 12-month OS rate was not
estimable (ie, no subjects in the placebo arm had OS of 12 months or greater as of the data cutoff date).

Figure 26. Kaplan-Meir Plot of overall survival (ITT)
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Abbreviations: EPSFT = Rank Preserving Structural Failure Time.
Los = (Dhate of Death — Randomization Date + 13/ 30, 4375
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* All subjects who are randomuized, with the treatment group desiznated according to the randomization.
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Final analysis of OS (DCO 31 May 2020)

Table 40. Summary of Overall Survival (Intent-to-Treat Set)

Placebo Ivosidendh
(IN=61) (IN=126)
Number of subjects. n (3=}
Events. n {¥a) 50 (32.0) 100 (79.4)
Censored’, n (%) 11 (18.0) 26 (20.6)
Orverall survival (months)®
25th percentile (95% CI) 29(14.48) 5.0(03.1,6.0)
Median (95% CI¥® T5(4.8.11.1) 103 (7.8, 12.4)
75th percentile (95% CIP 18.6(11.4, 251) 20,1 (173,272)

Hazard ratio® (95% CT)}

0.79 (0.56, 1.12)

P-value® 0.093
Kaplan-Meier survival rate® (22)
3 months 738 833
6 months 374 688
9 months 459 542
12 months 358 429
18 months 256 209
24 months 15.0 20.7
Source: Table 14.2.6.1. Data cutoff date: 31 May 2020.

Abbreviations: CI = confidence interval; ITT = Intent-to-treat set; NE = not estimable; OS = overall survival.

Note: Percentages are based on the number of subjects in ITT Set in each column (denominator).

! Subjects without documentation of death at the time of the data cutoff date were censored at the date the subject
was last known fo be alive, or the data cutoff date, whichever was earbier.

2 Owerall survival (0S) = (Date of Death — Randomization Date + 1) / 30,4375

3 Quartile estimates from product-limit (Kaplan-Meier) method. CIs from Breokmeyer and Crowley method with

log-log transformation.

# Hazard ratio is calculated from the stratified Cox-regression model with placebe as the comparator, with 2-sided
95% CI. Statification factor is the mumber of prior line of therapies at randomization.
? P-value is calculated from the 1-sided stratified log-rank test. Stratification factor is the number of prior lines of

therapy at randomization.

¢ Based on Survival Distribution Function estimates from product-limit method.

Figure 27. Kaplan-Meier plot of OS (ITT)
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Final analysis of OS (DCO 21 June 2021)
Table 41. Summary of Overall Survival in Study AG120-C-005 (Intent-To-Treat Set as of 21 June

2021)
Placebo Placebo (RPSFT) Ivosidenib
(N=01) (N=61) (N=116)
Number of Subjects, n (%4)
Event 51 (B3.6) 51 (B3.8) 102 (B1.00
Censored! 10 (16.4) 10 (16.4) 24 (19.0)
Study Endpoint Met T(11.5) 20(15.9)
Withdrawal of Consent 349 2(1.6)
Lost to Follow-Up 0 1(0.8)
Other* 4] 1{0.8)
Overall Survival® (months)
25th Percentile® (95% CI) 20(14.48 28(14.38) 5003.1,6.0)
Median® (95% CT) 7.5(4.8 11.1) 5.1(3.8,7.D 10.3(7.8,124)
75th Percentile® (95%. CT) 126114 252 114 (78 16T 204 (173,272

Hazard Ratio* (95% CT)

Ivosidenib vs. placebo (ITT):
082 (0.58,1.14)

Hazard Ratio*(95% CT)

Ivosidenib vs. placebo (RPSFT)

0.52(0.36, 0.74)

0.0001

p-value® Ivosidemab vs. placebo (TITT):
0.118
p-value® Ivosidenib vs. placebo (BEPSFT)

Eaplan-Meier Survival Eatef (%)

3 months 73.8 (60.8, 83.0) 73.8 (60.8, 83.0) 833 (755, BR.8)
6 months 574440, 68.6) | 47.5(34.6. 3040 68.8 (39.8, 76.1)
9 months 439331, 57.8) 32.6(21.3 . 445) 542 (45.1, 62.5)
12 months 338240477 22.1(12.5, 33.3) 429341, 51.4)
18 months 23.6(154,37.1) 10,2 (2.8, 23.4) 304 (225 38.7)
24 months 183 (9.6, 29.1) NE 22.0¢15.0, 20.9)

Source: AGL120-C-005, Table §6.5.3 and Table §6.5.4. Database lock date: 21 June 2021

Abbreviafons: Cl = confidence interval; ITT = intent-to-treat; NE = not estirnable; 05

FPSFT = Fank Preserving Structural Failhare Time.
* The patient on the ivosidenib anm was censored due to '"Other: ocourrence of 150 0% events.

L Subjects without documentation of death at the time of the data cotoff date will be censored at the date the subject was last
known to be alive, or the data cutoff date, whichever is earlier.

? Owerall survival (25) = (Date of Death — Fandomization Diate + 1)/ 304375,

3 Qoartile estimates from product-imir (Faplan-MAMeier) method. Confidence intervals from Brookmeyer and Crowley
method with log-log transformation.

= pwerall sarvival;
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Figure 28. Kaplan-Meier Plot of Overall Survival (Intent-To-Treat Set as of 21 June 2021)
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Source: AGL120-C-005 Figure §6.5.3. Database lock date: 21 June 2021

Abbreviations: ITT = Intent-to-Treat; OS5 = overall survival

Notes: ITT 5et is defined as all subjects who are randomized, with the treatment group desigmated according to the
randomization. 05 was calculated as (Drate of Death — Randomization Date + 1) / 30.4375. Subjects without documentation of
death at the tme of the data cutoff date will be censored at the date the subject was last known to be alive, or the data cutoff
date, whichever is earlier.

The final prespecified analysis of OS (data cutoff date 31 May 2020) favoured the ivosidenib arm despite
the large proportion (70.5%) of subjects in the placebo arm who crossed over early in the study to
receive ivosidenib following radiographic: HR= 0.79; 95% CI: 0.56-1.12, 1-sided p-value = 0.093 with
a median OS of 10.3 months for ivosidenib and 7.5 months for placebo; The 12 months survival estimate
was 43% in the ivosidenib arm and 36% in the placebo arm.

The prespecified adjusted OS analysis, rank preserving structural failure time (RPSFT), was used to
account for 70.5% crossover, suggests a clinically meaningful improvement in OS: -HR= 0.49; 95% CI:
0.34-0.70, 1-sided p-value <0.0001.

An updated OS analysis was provided during the procedure, with OS data updated through the final
database lock date of 21 June 2021. The updated analysis of OS is consistent with the final analysis of
OS (data cutoff date: 31 May 2020): HR= 0.82; 95% CI: 0.58, 1.14; a 1-sided p-value = 0.093.

The median OS of 10.3 for ivosidenib and 7.5 months for placebo were unchanged. The survival rates at
6 and 12 months were also unchanged.

The Rank Preserving Structural Failure Time (RPSFT) model was implemented, as prespecified in the
statistical analysis plan, to adjust for the effect of crossover from the placebo arm to ivosidenib arm,
suggesting an improvement in OS for ivosidenib compared to placebo with an HR=0.52 (95% CI: 0.36,
0.77) and a 1-sided p-value <0.0001. The median OS for placebo after adjusting for the effect of
crossover was 5.1 months.
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Table 42. Summary of Overall Survival by Adjusting Crossover for Placebo via Rank Preserving
Structural Failure Time in Study AG120-C-005 (Intent-to-Treat)

Placebo Fé'}f;l_tfh Ivosidenib
(N=61) (N=61) (IN=116)
Number of subjects, n (%2}
Events, n (%) 50 (82.00 49 (80.3) 100 (79.4)
Censzored’, n (%a) 11 (18.0% 12 (19.7) 26 (20.6)
Orverall survival (months)?
25th percentile (25%: CT)? 29(14.48) 28(14,38) 5.0(3.1,6.0)
Median (95% CT)* 7504.8.111) 31(3.8,7.6) 10.3(7.8,124)
T3th percentile” (95%; CI)? 126(11.4.25.1) 11.2(7.7,14T) | 201 (173,275

Hazard Ratio (95% CIy*

0.49 (0.34. 0.70)

p-value’ =20.0001
Kaplan-Meier survival rate® (%a)

3 months 738 738 833
6 months 374 475 68.8
9 months 459 326 342
12 months 358 171 429
18 momnths 256 9.5 209
24 momnths 130 NE 20.7

Source: Table 14.2.6.9.1. Data cutoff date: 31 May 2020

Abbreviations: CI = confidence interval; ITT = mtent-to-treat; INE = not estimable; OS = overall sunaval; EPSFT =
rank preserving structural failure time.

MNote: Percentages are based on the mumber of subjects in ITT Set in each column (denomumator).

! Subjects without documentation of death at the time of the data cutoff date were censored at the date the subject
was last known to be alive, or the data cuteff date, whichever was earlier.

2 Dwerall survival (0S) = (Date of Death — Randommzation Date + 1)/ 30.4375.

3 Quartile estimates from product-limit (Faplan-Meier) method. CIs from Brookmeyer and Crowley method with

log-log transformation.

Figure 29. Kaplan-Meier Plot of Overall Survival by Adjusting Crossover for Placebo via RPSFT (Study

AG120-C-005 - ITT)
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Source: Figare 14.2.10.1. Data cutoff date: 31 May 2020
Abbreviations: BPSFT = Fank Preserving Stuctural Failure Time.
1 OS = (Date of Death — Fandomuzation Date + 13/ 3004375

* All subjects who were randomized, with the weatment arm designated according to the randomization

Subjects without documentation of death at the time of the data cutoff date were censored at the date the subject was
last koo to e alive, or the data cutoff date, whichever was earlisr.
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Health-Related Quality of Life (database lock date of 21 June 2021)

Tables and figures below present the MMRM analysis results, as of the final database lock date of 21
June 2021, from 3 subscales of the EORTC QLQ-C30 (Physical Functioning, Pain, and Appetite Loss) and
2 subscales of the QLQ-BIL21 (Eating and Pain).

Table 43. EORTC QLQ-C30: Change from Baseline for Prespecified Subscale Scores from Mixed Effect
Modelingl in Study AG120-C-005 (Intent-To-Treat Set as of 21 June 2021)

Tisit Placebo Ivosidenib
M=61 MN=1214
Sobscale: Physical Foncticning (higher scores denote better fund fioning)
Cycle 2 Day 1
n 21 67
Least Square Mean (SE) -13.4 (2.95) -24 (1.75)
Drifference of Least Squnare Mean 11.0¢4.23 17.71)
(95% CT), ivosidenib vs. placsbo
p-valusat 0.001
Cycle 3 Day 1
i1 o 50
Least Square Mesn (5E) -12.05 (3.86) -3 (1.8

Drifference of Least Squoare Mean
(25% CT)

123 (3.88, 20.76)

p-valus? 0004
Subscale: Pain (higher scores demote worse symptoms)
Cycle 2 Day 1
o 21 a7
Least Square MMean (5E) 12.5(4.37) 2.1 (2.49)
Drifference of Least Squoare Mean 1.4 (-2027, -0.53)
(95%% CT)
p-valee’ 0.030
Cycle 3 Day 1
i ] 9 50
Least Square MMean (5E) -5.3 (5.95 -13 274

Drifference of Least Squnare Mean
(95% CT), ivosidentb vs. placebo

4.0 (-5.92, 16.86)

p-valuee’ 0.542
Sobscale: Appetite Loss (higher scores denote worse symptoms)
Cycle 2 Day 1
M 21 67
Laast Square bdeam (SE) 4.3 (4.58) TO2.561)

Dnfference of Least Square
Mean (953% CI), mvosidemb vs.
placebo

3.6 (-6.76, 13.93)

p-value’

0294

Assessment report
EMA/173654/2023

Page 111/251



Visit Flacebo Ivosidenib
MN=61 MN=1216
Cycle 3 Day 1
o o 50
Least Square Mean (SE) 3.2 (6.45) -0.5 (201
Dhnfference of Least Square Mean -3.7 (-17.55, 1022
(95% CT)
p-valus’ 0504

Source: C5E AG120-C-005 Addendum 2. Table 14.2.7.8.1.

Abbreviations: TI = confidence interval, EQF.T C= Emopean Crgamization for Fesearch and Treament of Cancer;, QLQ-C30 =
Croality of Life (roestionnaire Core 30 SE = standard ermor.

! A mixed effect modsl with repeared measurement= on the change from bassline scale score for sach key domam was applied,
with baseline soore, weatment, visit, reamment-by-visit as ficed effeds, and subject as random effect WVisit was treated as a
carepnrical varmable. Compound symmeiry Covananoe matrs was nsed.

? l-sided p-vabse is reportad.

Table 44. EORTC QLQ-BIL21: Change from Baseline for Prespecified Subscale Scores from Mixed
Effect Modelingl Categorized by Visit in Study AG120-C-005 (Intent-To-Treat Set as of 21 June 2021)
Visit Flacebo Ivosidenib
MN=G1 N=126
Suobszcale: Eating (higher scores denmote worse symptoms)
Cycle 2 Day 1

| 20 65

Laast Square Mean {SE) 3.5{3.18) 4.3 {1.834)

Drifference of Least Square Mesn 0.7 {-6.57, T.BT)
{05%% CI), ivosidenib ws. placebo

p-valhae” 0.859
Cycle 3 Day 1

o @ 45

Laast Square Mean {SE) 4.1 {4.23) =20 (2.02)

Drifference of Least Square Mesn -6.1(-1533 3.10)
{D5%a CI)

p-valhae” 0.193

Suobscale: Fain (higher scores demote worse symptoms)
Cycle 2 Day 1

o 20 63

Laast Sqmuare Mean {SE) 101 (3.50) 5.0 (1.95)

Drifference of Least Square Mesn -5.1 (-12.99_ 2 80}
(D525 CI), ivesidenib vz placebo

p-vahae” 0205

Tisit Placebo Ivosidenib

M=1 N=116

Cycle 3 Day 1

n o 45

Laast Squars Mean {SE) -2.1(4.71) 23217

Diifference of Least Square Mean 43 (-5.89, 14.546)
(D5%e CI)

p-vahae” 0404

Seource: CEFR.AG]120-C-005 Addendum 2, Table 14.2.7.9.2,

Abbreviations: CI = confidence mterval; EQR.TC = Eurmnpean Orgamization for Fessarch and Treatment of Cancer, QLO-BIL21
= Chuality of Life Cluestsormame Cholansiocarcinoma and Gallbladder Cancer; SE = standard ermror.

! A mixed effec model with repeated measurements on the change from baseline scale score for each key domam was applied,
with baseline score, weatment, visit, reaiment-bny-wisit as fixed effects, and subject as random effect Visit was reated as a
carzeorical vanable. Compound symimeiry Covarianos matres was nsed.

+ Z-sided p-vabse is reparted.
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Figure 30. EORTC QLQ-C30: Least Square Means of Change from Baseline for Physical Functioning
Subscale Scores Over Time Before Crossover in Study AG120-C-005 (Subjects with Assessments from
Intent-To-Treat Set as of 21 June 2021)
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Figure 31. EORTC QLQ-C30: Least Square Means of Change from Baseline for Pain Subscale Scores
Over Time Before Crossover in Study AG120-C-005 (Subjects with Assessments from Intent-To-Treat
Set as of 21 June 2021)
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Figure 32. EORTC QLQ-C30: Least Square Means of Change from Baseline for Appetite Loss Subscale
Scores Over Time Before Crossover in Study AG120-C-005 (Subjects with Assessments from Intent-
To-Treat Set as of 21 June 2021)
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Figure 33. EORTC QLQ-BIL21: Least Square Means of Change from Baseline for Pain Subscale Scores
Over Time Before Crossover in Study AG120-C-005 (Subjects with Assessments from Intent-To-Treat
Set as of 21 June 2021)
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Source SR AGI20-C-005 Addendnm 2, Figure 142 8.
Abbreviations: T = cycle; D = day. EORTC = Exropean Crpanization for Fesearch and Treatment of Cancer;
QLO-BIL21 = Crualiry of Life Croestionnaire-Cholansiorancinoma and Gallibvladder Cancer.

e Ancillary analyses
Progression-Free Survival (DCO: 31 January 2019)
PFS by Independent Review Committee Assessment
Sensitivity Analyses

A sensitivity analysis using a stratified log-rank test and Cox regression based on all scans before
crossover read by IRC, including the ones after local PD from subjects who were assigned to ivosidenib,
was conducted.
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Table 45. Summary of sensitivity analysis of PFS per IRC - before crossover (ITT)
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An unstratified log-rank test (1-sided) was used to compare PFS in the 2 treatment arms.

Table 46. Summary of sensitivity analysis of PFS per IRC from unstratified test - before crossover

(ITT)

Flaceba
Hmil
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A stratified log-rank test and Cox regression analysis of PFS were conducted based on the PPS set.
Results of this analysis provided further support for the PFS improvement observed in the primary
analysis on the ITT population (HR: 0.37 [95% CI: 0.25-0.54]; P<0.001).

A subgroup analysis of PFS was conducted with unstratified log-rank test and unstratified Cox regression
model.

Figure 34: Forest Plot of Progression-Free Survival by Subgroup per Independent Review Committee
- Before Crossover (Intent-To-Treat Set)
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Source: Figure 14.2 4.

Abbreviations: CI = confidence interval; ECOG = Eastern Cooperative Oncology Group.

ITT: All subjects who are randomized, with the treatment group designated according to the randomization
Scans after local PD per Investigator assessment are excluded from this analysis.

Hazard ratio for 'Owerall’ is calculated from the stratified Cox regression model with placeboe as the denominator.
Hazard ratio for each subgroup is calculated from the wnstratified Cox regression model. Two-sided 95%: CI 15

displayed.

Exploratory Sensitivity Analysis of Progression-Free Survival without Early Progressors
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Table 47. Sensitivity Analysis of Progression-Free Survival (PFS) without Early Progressors - Before

Crossover (ITT)

Placebo AG-120
N=27 N=81
MNumber of Subjects, n (%)

Event 16 (59.3) 33 (40.7)
Progressive Disease 14 (51.9) 26 (32.1)
Death 200748 T(8.6)

Censored [1] 11 (40.7) 48 (359.3)

No documented progression or death before data cutoff date 6225 32 (39.5)
Diocumented progression or death following a long gap between adequate 1371 54(6.2)
dizeaze status assessments
New anticancer therapy started before documented progression or death 0 5(6.2)
Mo post-baseline assessment and no death 3(11.1) 5(62)
Mo documented progression or death before permanently discontinned from 1371 1({1.2)
the study

Progression-Fres Survival (momnths) [2]

25th Percentile (93% CI) [3] 16(1.6,21) 282643

Median (95% CT) 27(1.6,31) 6942 129)

75th Percentile (95% CT) 4.1 (2.7, NE) 13.5 (8.4, NE)

Hazard Ratio (95% CI) [4] 0.20 (0.10,

0.41)

P-value [3] =10.001

Faplan-Meier Survival Rate (%) [6]

3 months 333 73.6

6 months NE 52.5

0 menths NE 359

12 months NE 359

Seowrce: Table 142113,
Note: Early progressors are defined as those subjects who have progressed within 47 days of the randomization date.
This is the first post-baseline scan scheduled at 6 weeks + 5-day visit window. Scans after local PD per Investigator

Progression-Free Survival by Investigator Assessment

Table 48. Summary of sensitivity analysis of PFS per Investigator - before crossover (ITT)
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Figure 35. Kaplan-Meier plot of PFS per investigator - Before Crossover (ITT)
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Figure 36. Kaplan-Meier plot of PFS per investigator - After Crossover (ITT)
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Concordance between IRC and Investigator Assessments

An analysis of the number of PFS events (progressive disease or death) by IRC assessment and by
investigator assessment showed a concordance for PFS of 77.3%.

Table 49. Summary of concordance of PFS between IRC and investigator - before crossover (ITT)

Toral — IRC
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Subgroup Analyses of OS (DCO 31 May 2020)
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Figure 37. Forest Plot of Overall Survival by Subgroup (Intent-To-Treat Set)
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Source: Figure 14.2.6. Data cutoff date: 31 May 2020.

Abbreviations: CI = confidence interval; ECOG = Eastem Cooperative Oncolegy Group: ITT = intent-to-treat.
ITT: All subjects who were randomized. with the treatment arm designated according to the randomization.
Hazard ratio for 'Overall’ was calculated from the stratified Cox-regression model with placebo as the demominator.
Hazard ratio for each subgroup was caleulated from the unstratified Cox-regression model. Two-sided 95% Clis
displayed.

Pnor line of therapies was based on the actual prior lines that subjects recerved per elimbility. reviewed by the
Sponsor medical monitor.

If subjects had both local and metastatic status, 1t was considered as metastatic.

Perihilar was considered as extrahepatic.

Baseline was defined as the most recent measurement prior to the first dose of study dnig. In case subjects were not
dosed, the latest assessment was considered as baseline.
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Table 50. Summary of Overall Survival by Age Subgroups (ITT)

Age =65 vears Age =65 years
Placebo Ivosidenib Placebo Ivosidenilk
(N=36) N=T9) N=15) (N=4T)
Number of subjects, n (%3)
Event 27(75.0) 65 (82.3) 23 (92.0) 35(74.5)
Censored', n (%) 2(25.0) 14(17.7) 2(80) 12(23.5)
Eeason for censoring
Omgoing 7(19.4) 13(16.5) 2(80) 11(23.4)
Withdrawal of Consent 2038 1(1.3) 0 1(21)
Owerall Survival (months)®
25th Percentile (95% CT)° ER| 3.0 29 43
(14,53) (29,64) (0.6,4.8) (18,82
Median (95% CT) 10.6 08 6.4 104
(48,137 (7.1,143) (3.8, 128) (6.8 16.9)
75th Percentile (95% CT) 19.7 20.1 15.1 189
(11.4, NE) (16.3,27.4) (6.6,25.1) (14.8, NE)
Hazard Ratio (95% CI)* 0930039, 147 0.64 (0.38, 1.08)
p-value’ 0.384 0.046
Kaplan-Meier Survival Rate (24)°
3 months T5.0(57.5,86.1) | B48(74.8,911) [72.0(501,855)| 20.7(662,89.5)
6 months SR3(407, 724y | 68.2(56.7.773) [360(348,727)| 69.8(344.809)
9 months 32.8 (355, 328(412,631) |360(182 342)| 36.7(413,69.3)
67.4)
12 momths 382 (226, 425(314,531) |320(132.502) | 436(291,57.2)
53T
18 months 324 (178, 00(193,304) | 160(5.0,32.5) | 31.7(187, 45.6)
478)
24 months 164(43,356) | 193(011.0,204) | 107222700 | 227(11.2,36.7)

Source: AGL120-C-005, Table 14.2.6.9. Data cutoff date: 31 May 2020.
Abbreviations: CI = confidence interval; ITT = intent-to-treat; 05 = overall sarvival.

e Summary of main efficacy results

The following tables summarise the efficacy results from the main studies supporting the present
application. These summaries should be read in conjunction with the discussion on clinical efficacy as
well as the benefit risk assessment (see later sections).

Table 51. Summary of efficacy for trial AG120-C-005

Title: A phase 3 multicenter, randomized double blind placebo controlled study of AG-120 in

previously treated subjects with nonresectable or metastatic cholangiocarcinoma with an IDH1
mutation.

Study identifier Study AG120-C-005

Design randomized double blind placebo controlled
Duration of main phase: 20 February 2017 to 31 May 2020 (ongoing)

Hypothesis Superiority
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Title: A phase 3 multicenter, randomized double blind placebo controlled study of AG-120 in
previously treated subjects with nonresectable or metastatic cholangiocarcinoma with an IDH1

mutation.

Study identifier

Study AG120-C-005

Treatments groups Placebo N=61
500 mg QD
Until unacceptable toxicity or
documented disease progression.
Ivosidenib N=124
500 mg QD
Until  unacceptable  toxicity or
documented disease progression.
Endpoints and Primary PFS by IRC First dose to progressive disease or death
definitions endpoint
Key secondary| OS First dose to death due to any cause
endpoint
Secondary DOR Time from the date of CR or PR until disease
endpoint progression or death.
Secondary ORR complete response (CR) or PR.
endpoint

Database lock

DCO for PFS: 31 January 2019
DCO for OS: 31 May 2020

Results and Analysis

Analysis description

Primary Analysis

Analysis Intent to treat
population and
time point
description
Descriptive Treatment group Ivosidenib Placebo
statistics and Number of 124 61
estimate variability subjects
Median PFS months 2.7 months 1.4 months
(95% CI) (95% CI: 1.6, 4.2) (95% CI: 1.4, 1.6)
midnltahns oS 10.3 months 7.5 months
(95% CI) (95% CI: 7.8, 12.4) (95% CI: 4.8, 11.1)
o)
ORR (%) 2.4% 0%
(95% CI) (0.5, 6.9) (0.0,5.9)
Effect  estimate Primary Comparison groups Ivosidenib/placebo
per comparison endpoint
PFS HR 0.37
95% CI 0.25, 0.54
P-value 1-sided <0.0001
Secondary Comparison groups Ivosidenib/placebo
endpoint HR 0.79
oS 95% CI 0.56, 1.12
1 sided P-value 0.093

Notes

Clinical studies in special populations

Table 52. Elderly patients (=65 years) included in study AG120-C-005, Full analysis set
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Age 65-T4 Age 75-84 Age 85+
{Older subjects number | (Older subjects number | (Older subjects number
ftotal number) /total number) [total number)
Controlled Trial - AGL20-C-05 Study
Placebo (N=61)
n ()N 15 (24.6)/61 10 (16.4)'61 0 (061
Ivosidenib (N=126)
n (%N 33(26.2)126 14 (11.1¥126 0 (0126
After Crossover to
Ivosidenib (N=43)
n (%)/N 11 (25.6)/43 8(18.6v/43 0 (0)/43
Total (N=187)
n (%N 48 (25.7)187 24 (12 8)/187 (0187
Non Controlled Trial - AG120-C-002 Smdy (Cholangiocarcinoma N=73)
<500mg QD (IN=6) 5(83.3)6 0 (0ye 0 (6
n (%) N
S00mg QD (N=62) 14 (22.6)/62 4(6.5)/62 0 (062
n (%)/N
=500mg QD (N=5) 2 (40.00/5 0 (0Ws 0 (/5
n (%)™
Total (N=T3) 21(28.8)/73 4(5.5)73 0073
n (%)™
Total all Studies
Total (N=260) 62 (26.5)/260 28 (10.8)/260 0 (09260
n (%)/N

Source: Table §6.1.11, Listing 162.6.3. (AG120-C-003). Listing 16.2.6.3. (AG120-C-002)

Abbreviations: (D = once daily

*115 parients in AG120-C-005 (79 and 35 patients mndomized to the ivesidenib and placebe amms, respectively) and 48 cholangiocarcinoma
patients in AG120-C-002 were < §3-year-old.

2.10.5.3. In vitro biomarker test for patient selection for efficacy

Enrolment in study AG120-C-005 was restricted to subjects with documented IDH1 gene-mutated
disease (from a fresh tumor biopsy or the most recent banked tumor tissue available) based on central
laboratory testing (R132C/L/G/H/S mutation variants tested). The applicant submitted a bridging report
for the investigational test used in the study with the validated test (Oncomine DxTM Target Test) to
provide reassurance that the test used in the pivotal phase 3 was validated, and to provide proof that
the patients had their IDH1m status correctly confirmed with the test.

This clinical validation study was conducted to determine concordance between the ODXT Test and both
Orthogonal Assay and CTA using retrospective clinical samples provided from trial AG120-C-005 enrolled
with the CTA.

The Oncomine Dx Target Test demonstrated agreement to the CTA method used to enrol subjects in the
clinical trial and the clinical efficacy assessed as the improvement in PFS by IRC assessment was similar
for patients determined by the Oncomine Dx Target Test compared to the CTA method.

Table 53. Percentage of agreement of the Oncomine Dx Target Test compared to the CTA method

ODxT vs. CTA
Performance Agreed N Total N Percent 95% Exact Cls
PPA 174 175 99.4% 06.9%, 100.0%
NPA 166 166 100.0% a7.8%, 100.0%
OPA 0 341 99.7% 08.4%, 100.0%

PFS determined in the ODxT+ population (N=115 treatment vs. 57 placebo) showed a HR=0.37 with
95% CI of (0.25, 0.55), and is similar to the ODxT+ plus unevaluable population (N=123 treatment vs.
61 placebo; HR=0.38; 95% CI: 0.26, 0.55) and the overall CTA+ population (primary endpoint of the
AG120-C-005 study) (N=124 treatment vs. 61 placebo; HR = 0.37; 95% CI: 0.25, 0.54). These results
suggest that no efficacy bias was introduced into the ODxT+ population.
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2.10.5.4. Analysis performed across trials (pooled analyses and meta-analysis)

Due to differences in the study design, primarily since only Study AG120-C-005 is placebo-controlled,
pooling of efficacy data from Studies AG120-C-002 and AG120-C-005 was not considered appropriate
for statistical analysis. Thus, efficacy data are presented separately for each study (refer to sections
3.3.4.2 and 3.3.4.7).

The demographics and baseline disease characteristics for subjects in AG120-C-005 were generally
similar to those of subjects in AG120-C-002 who had cholangiocarcinoma and were treated with
ivosidenib 500 mg.

An overview of the efficacy results from the 2 studies is presented in Table 58.

Table 54. Comparison of Efficacy of Ivosidenib: Study AG120-C-005 and Study AG120-C-002

Efficacy Analysis AGLIN-C-005 AGLI-C-002 (500 mg QD)
mPFS by Investizator Assessment 2.7 months (Table 10) 3.7 months (Table 11)
mOS5 10.3 months (Table 12) 11.9 months (Table 13)
OFF. by Investigator Assessment PR: 3.2% (n=4) PE: 4 8% (n=3)

5D 47 6% (n=59) 5D: 58.1% (n=36)

PD: 35.5% (n=44) FD: 33.9% (n=21)

({Table 18) (Table 18)

TTE by Investigator Assessment 417-13.47 (Section 3.24.1.2) 3 7-7.4 months (Section 3242 1)
{min, max)
DOE. by Investigator Assessment 4.27-8.77 months 7.3-27.6 months (Section 3.2.5.2.1)
(min, max) (Section 3.2.5.1.2)

Abbrewviations: TR = duraton of response; max = maxmmm; pun = mimnmm; o5 = median overall swvaval;
mPFS = median progression-free surmiaval; (ORE. = objective response rate; PD} = progressive disease; PR = partial response;
QD = onee daiby; S0 = stable diseasze; TTR = hme to response.

2.10.5.5. Supportive study

AG120-C-002: A phase 1 multicenter, open-label dose escalation and expansion, safety,
pharmacokinetic, pharmacodynamics, and clinical activity study of orally administered AG-120 in
subjects with advanced solid tumors including glioma with an IDH1 mutation.

A total of 168 subjects received at least 1 dose of AG-120 across 8 dose cohorts. A total of 22 (13.1%)
subjects remain on treatment and 146 (86.9%) subjects have discontinued treatment. Median treatment
duration for these 168 subjects was 3.7 months (range: 0.4-50.5 months).
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Table 55. Subject Enrollment and Disposition by Dose Level and Overall for All Disease Types
Combined (FAS)

100 mz BIDY | 300 mg QD | 400 mg QD | 500 mg QD |60 mg QD 300 mg QD | 200 mg QD (1,200 mg QD [ Overall
isposition, n (%) =) (=0 {H=F) =1300 =) =t =) (=5) (=165)
[Treatment Statuns

Om Treatment 0 0 ] 17{13.1) 1] 1(16.7) 2 (500 240 22{13.1)
Discondmed Treatment 4 (100) & (1000 5 {100) 113 (B6.9) 5 (100 5(83.3) 2 (500 3 (50 146 (B6.9
[Frimary Eeason for Treatment Discontinnation, n {#4)
Progression of Dissase 3(75) B{EBEM 3 (&) o7 {74.6) (100 3 (30 2 (500 2 (40 123 (73.3)
Climical Progression® a0 ] o B{6D) 1] 2(33.3) 1] 1 (20 11 (6.5)
Adverze Event 0 1{1L.1) 1 (20) 1 {0.E) 0 i 0 0 3(1LE)
Dieath 0 o o 323 0 0 0 0 EDVE:]
Withdrawal by Subject 1(25) ] 120) 1 {0.8) 0 0 0 0 3(1LE)
Crthar 0 0 0 323 0 0 0 0 3(1LE)

Source: Table 14.1.1.1. Data cuted date: 16 Jazmary 2019,

Abbrgviations: BID = twics daily. FAS = Full Analyiz Sat PD = prosessive diseass: Q0 = oance daily

Note: Parcentzges ware based on the munsber of sobjects in the FAS in sach column {denominator])

! Climically deteriorating, but no radiographic D

A total of 73 cholangiocarcinoma subjects were treated (24 in escalation and 49 in expansion phases),
of which 62 received the 500 mg dose level (13 in escalation and 49 in expansion phases). Three (4.8%)
cholangiocarcinoma subjects at the 500 mg dose level remain on treatment as of 16 January 2019. The
most common reason for discontinuation of study treatment across the 59 (95.2%) cholangiocarcinoma
subjects at the 500 mg dose level were progression of disease in 50 (80.6%) subjects, clinical
progression (defined as clinically deteriorating without evidence of radiographic PD) in 7 (11.3%)
subjects, and withdrawal by subject and death in 1 (1.6%) subject each. The median treatment duration
was 3.70 months (range: 0.6-36.9 months) for cholangiocarcinoma subjects at the 500 mg QD level,
37.1% of whom received ivosidenib for = 6 months.

Table 56. Subject Enrollment and Disposition by 500 mg Dose Level and Overall for
Cholangiocarcinoma - Study AG120-C-002 (Full Analysis Set)

500 mg QD Orverall

Disposition, n (%) . :
(IN=62) (N=73)
Treatment Status
Om Treatment EXCX:4] EXCHY]
Dizcontinned Treatment 39(95.2) 70 (9380
Primary Reason for Treatment Discontinuation, n (%)
Progression of Disease 30 (B0.6) 3TTE.LD)
Clinical Progression! 7(11.3) Q123
Withdrawal by Subject 1{1.8 202D
Adverse Event Q 1({1.48
Death 1{1.8) 1{14
Source: CSE AGL20-C-002 Addendum Table 14.1.1.1. Diata cuteff date: 16 January 2015

Abbreviations: PD = progressive disease.

! Clinical progression is defined as clinically detericrating, without evidence of radiographic PD.

The analysis sets used for describing the efficacy and safety of AG-120 are presented in the table below.

Table 57. Analysis Datasets by Dose Level and Overall for All Disease Types Combined

A nalvsis 10 m= | 30 m= |400m=| 500 me | 600 m= | 800 mz | 900 ms | L200 me
Datasets, m EID QD QD QD QD QD QD QD Overall
j&a) (MN=4) (=5) N=5) | (N=1M0) | (N=5) (N=4) (=) (N=5) MN=1438)
FAS 3 (100) | ©(100) | 5 (L00) | 130 (1000 | 5 (100} | 641007 | =(1000 | 54100} | 168 (100
545" 3100y | © (100 |5 (L00) | 130 (1000 | 5 (100} | &6(100) | =(l000 | 5100} | 168 (100)
DDSs 100y | © (100 |5 (Lo0) | 22 (169} | 5 (100} | &(lom) | =(l00) | 51003 | 60 (357
o 3(75) | o(io0) |5 (100)[133 (s4E)[ 5 (100) | 5(833) | = (100) 3 (am 158 (02)

Sommoe: Table 14.1.1.1. Daida cutedt daie: 15 Jazmary
Abbresiations: BID = tadce daily, OFT = CExnical 5 5 :h Tsam: DDS = Doss Determmning Set; DLT = dose-limiting toxicity,
FAS = Full Anahysiz Sat; PP = Par Protooo] Sat QD = oncs dathy; SAS = Safoty Anabyuic Sat

MNaoim: Pm;ﬂ wars baced om tho oueshor of sojects in the FAS in sach colemm idnn.um:.r.n:r]

! FAE: all subjects who were sarcllied and recaived at least 1| dosa of shudy treatmans, classified to doss assignedl

¥ 245 o] subjects who were sorcllisd and received at least | dose of sdy reatmaent, clessified o the dose recaived.

¥ DDS: all sobjects who aither had a DLT in Cyclae 1, or complieted =75% of thair plasmed Cycle 1 doses (21 of 28 daga), and
wars comsidarsd by CS5T to have had sefficiont wafory data avadlable to conchids that a DT &d met oocur during Cwclo 1.

“ PP: sulbest of FAS subjects who were compliant with requirsosents of the stady protocel and kad me major protecal viclations
and for whom the baseling wcan and ot least L post basaline scan were mailabls and evalusblas.
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Best Overall Response

A summary of disease response by dose group and overall for subjects with cholangiocarcinoma (dose
escalation and expansion combined) in the FAS is presented below.

Table 58. Summary of Disease Response by Dose Group and Overall for Subjects with

Cholangiocarcinoma (FAS)

<500 mg 200 mz =500 mg Owerall

Parameter (N=05) (N=61) (N=F) {N=T73)
Best Overall Eesponse, n (%9)'

Complete Response 0 0 0 0

Parhial Response 1{16.T) 3 (4.8) 0 4(5.5)

Stable Disease 3 (5 36 (38.1) 2 (400 41 (56.2)

Progrezsive Dsease 1{16.7) 21 (339 240 24(329)

Unknown 0 0 0 0

Ohther (NE or NA) 1{16.7) 2(3.2) 1 (200} 4(3.5)
Overall Response Rate (CR or PE) 1{16.7) 3 {4.8) L] 455
[95% CT] [0.4, 64.1] [1.0,13.5] [NE, NE] [1.5,134]

Source: Table 14.2.1.1A. Data cutoff date: 16 Tamary 2019.
Abbreviations: CT= confidence interval; CF. = complete response; FAS =Full Analyzis Sat; NA = not assessed; NE = not

evaluable; PE. = partial response; BEECIST = Response Evalustion Criteria in Solid Tumors; 5D = stable disease

Mote: FAS was defined as all subjects who were enrolled and recerved at least 1 dose of sudy treatment, classified to dose
assigned. Percentazes were based on the mumber of subjects in the FAS in each colomn (denonmunator). CR. and PR required

confirmation by a subsequent scan.

! Bast overall response was determined using BECTST (version 1.1). As per EECIST, 5D ocourred within 42 days of the st

dose was assigned as ‘unknown”

Progression-Free Survival

Table 59. Kaplan-Meier Analysis of Progression-Free Survival by Dose Group and Overall for Subjects

with Cholangiocarcinoma (FAS)

=500 mg SO0 me S00 meE Orverall
Parameter N=>6] (IN=62) (IN=5) (IN=T3)
Progrezsion-Free Survival (monthsz)!
MNumber of Exents (%a 4 ([(66.7) 56 (50.3) 3 ({802 63 (B6.3)
Mumber of Censored (26 2 (33.3) 6 {57 2 (400 10 {1372
25% Parcentile (median) [95%% CI]° S 419 11.9] 19[18, 1%9] 2 [19 5.4] 1.9 [1.8 2]
50 Percentile (median) [95% CI]° 11.9[1.9 18.6] 3.7 [28, 5.6] 5.7 [1.9, NE] 3 E[36, 73]
75% Percentile (median) [95% CI]® 18.6 [1.9 18.6] 9.2 [5.6,14.7] MNE [1.9, NE] 9.4 [7.3.14.8]
Min_ Miax (0.0, 18.6) (0.5, 33 1) (0.0, 14 8) (0.0, 33_1)
Eaplan-AMeier Survival Fate (%&)4
3 Months 80 628 S0 63.1
6 Months 80 36.9 S0 40.2
9 Months 80 25 8 S0 30.6
12 Months 267 203 25 208
Source: Table 14.2 2 1A Data cutoff date 16 Tammsry 20019
Abbreviations: CI = confidence interval; FAS = Full Analysis Set; Max = masximonam: MMin = minionam; ME = ot evalabls;

PF5 = progression-free survival.

Tote: FAS was defined as all subjects who were enrolled and received at lesst 1| dose of stedy tmeatment. claszified to dosa
assigmed. Percentages were based on the mamber of subjects in the FAS in each colurmm (denominator)

I PFS = (earliest date of progressive disease or death  whichever waras earlier — first dose start dare +1 0304375,

* Subjects with no post-baseline assessment were censored at first dose dare; no progression'dsath by data cuto ff date were

censored at the last adequate assessment date; alternative sntcancer therapy starmed before progression/death were censored ar the

last adeguate assessment prioT to the altermative sndcancer therapy: progressiond'desth following a longz gap (=2 conseacutve
schednled assessments missing) were censored at date of last adequeate assessrment prior to the gap
* Queartile estimates from product-limdt (Faplan-Meisr) method. Confidence intervals from Brookmeyer and Crowley method

with log-log transformation.

4 Based on Survival Distributfion Function estimates from prodoct-limdt methosd.
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Figure 38. Kaplan-Meier Curve of Progression-Free Survival in the 500 mg QD Dose Group and Overall
for Subjects with Cholangiocarcinoma (FAS)

1.0
0.9+
0.5
0.7
0.6
0.5
0.4

Pmhahiiy of PFS
e
e
1

7 LE] T¥ 19

| & Caisore-d

E

T (Dfombe)

[ Daze:

SO0 mg

Cverall |

Source: Fignre 14.2.2 1A Data cunodf daze: 16 Faonary 2018
Abbreviations, FAS = Full Aunalvais Set, PFS = progression-fee survival, QD = ong e daily
Hote: FAS was defined as all sabjects who were enrolled and recerved ot least 1 dose of study mestment, classified to dose
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Table 60. Kaplan-Meier Analysis of Overall Survival by Dose Group and Overall for Subjects with

Cholangiocarcinoma (FAS)

<500 mg 00 mg =200 mg Owverall
Parameter (N=6) (N=62) (¥=58) N=T3)
Overall Survival (monthz)"
Mumber of Events, n (%o} 4 (68.7) 43 (65.4) 4 (80) 51 (69.9)
Mumber of Censored®, n (%o} 2(333) 19 (30.86) 1 (200 22 (30.1)
25% Parcentile (median) [95% CIJF 2.5[5.3,13.8] 6.3[4.3,83] 73[3.3,143] 6.8 [43 83]
50 Percentile (median) [95% CIJ? 13.8[5.3,293] | 11.9[8.3,20.6] | 12.8[3.3,29.1] 122 [9.2, 20]
=500 mg S00 mg =50 mg Orverall
Parameter (N=6) (N=62) (MN=5) N=T3)
T5% Percentile (median) [95% CIJ? 21.6[5.3,293] 296 [20.6, NE] 21.7[3.3,29.1] 291 [20, 40.3]
Miz, Max (1.0, 29.3) (1.0, 4L.1) (1.5.29.1) (1.0.41.1)
Faplan-Meier Survival Eate (%2)*
3 Months 100 93.5 1040 944
6 Months 75 75 75 751
S Months 75 624 75 541
12 Month= 75 488 30 506

Source: Takle 14.2.3.1. Dats cutedf date: 1§ Janwary 2019,

Abbrevistions: CL= confdence imterval; FAS = Full Anslysis Set; Max = maximuam: Min = minimum;, ME = oot evaluakble; 05 =

overall survival

Mote: FAS was defined as all subjects who were entolled and received at least 1 dose of stedy trestment, classifed to dose
amsigned. Percentages were based on the mumber of subjects in the FAS in each column (denominator]).
105 = months from the date of the first dose start date 1o the date of death due to any cansa.

I Subjects withont documentation of death at the time of the data catoff for analysis were censored at the date the subjact was last

Eknown to be alive, or the data cutodf date, whichever was earlier.
3 Cmaartile estimates Fom produci-limit {(FKaplan-Meier) method. Confidence Intervals fom Brockmeyer and Crowley method

with log-log wansformation.

4 Based on Survival Distribution Function estimates from product-Hmit method.
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Table 61. Characteristics of Subjects
120 Treatment

with Cholangiocarcinoma Achieving a Partial Response with AG-

AG-120 Treatment Period
Duration of Sum of Maximum
Last Prior Longest Changze in
Systemic Target Lezion Target Lesion Diuration of
Subject Therapy® at Bazeline® from Bazeline® Treatment TIR* DOR® PE&*
Number Prior Systemic Therapies' (month) {mmm) (%) (month) (month) | (menth) | (month)
300 meg QD AG-120

W207-003 Cisplatin, gemcitabne

hydrochloride, gemeitabine , ,

Evdrochloride, oxaliplatin, 11 99 4335 9.4 39 56 94

cizplatin, and docetaxel

500 meg QD AG-120

N202-502 Gemcitabine, cisplatm,

fluorouracil, fluorouracil, folinic

acid, rinotecan, paclitaxel, and 21 161 -50.9 147 T4 73 147

investigational anfinecplastic

agents
WN204-503 Cyclophosphamide, docetaxel,

doxorubicin, tamoxifen, letrozole, 27 136 897 369 37 129 166

cizplating gemeitabine

carboplatin, and gemertabine®
M212-506" | Gemcitabine and cisplatin 14 117 -58 357 56 276 33.1

Source: Listing 16.2.6.9_ Data ontoff date: 16 Tanmary 2019.

Abbrevistions: BOF. =best overall response; CF. = complete responss; DOR = duratdon of response; mF. = minor response; PD = progressive disesse; PFS = progression-free
survival; PR = partial response; QD = once daily; TTE = time to response.

* Note: Subject M204-503 received lerozole, tamoxifen, cyclophosphamide, and docetaxel as systemic reatment for breast cancer {from 2003 to 2009) pricr to being disgnosed
with cholsngiocarcinoma in February 2014.

! Medications were coded using the World Health Organization Dug Dictionary, March 2018,

* Daration of last prier systemic therapy was calculated based on Latest End Date-Earliest Start Date)+1/30.4375 in the last prior systemic therapy.

* Response Evalation Criteria in Solid Tumors (version 1.1) was used.

+ TTE. = days from the first dose to the first dooumentation of response (PR or CF. or mE).

* DOR. (month) = {earliest date of death/PD — date of first mB/PRICE+1)/30.4375 for subjects who had 2 BOR of mE, PR or CE).

£ PFS {month) = (earliest date of PD or death — first dose start date +1)/30.4375.

7 Ac of the dam cuteff date, Subject N212-506 was continuing to receive trestment with AG-120.

As of the data cutoff date, the maximum treatment duration was approximately 37 months. Subjects

tended to continue to receive treatment with AG-120 even if they did not achieve PR or CR.

Figure 39. Swim Lane Plot of Treatment Duration for Subjects with Cholangiocarcinoma (FAS)
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Source: Fimare 14.1.7.1. Dats cumoff date 16 Tanuary 2015,
Abbrevistions: FAS = Fuall Analysis Set; HA = oot avsswed; B0 = progressive dissass; PR = partial repone; S0 = vakls

disease
Mote: FAS was defined as all subjects who were enrolled and recetved ot least 1 dose of srudy meatment, classifled to dose

AnuiFmed
Symbol (o) andicates diseans progresson dats of the subject had radiological propression bassd on the mdicanon-specific

Tesponse CTIMEma.
Symbol (o) indicares subjects who did not have disesse progression or the date of on-oreannent death.

2.10.6. Discussion on clinical efficacy

In this procedure, ivosidenib applies for a marketing authorisation in the following revised indication: for
the treatment of adult patients with locally advanced or metastatic cholangiocarcinoma with an IDH1

R132 mutation, who were previously treated by at least one prior line of systemic therapy.

The basis of evidence for use of ivosidenib monotherapy in the cholangiocarcinoma indication comprises
the efficacy and safety results from the pivotal phase 3 Study AG120-C-005 (ClarIDHy study) and the

phase 1 Study AG120-C-002 (supporting study).
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Design and conduct of clinical studies

Study AG120-C-005 was a phase 3, multicenter, randomized, double-blind, placebo-controlled efficacy
and safety study of orally administered ivosidenib in subjects with advanced cholangiocarcinoma (non-
resectable or metastatic).

Subjects were randomized in a 2:1 ratio to receive ivosidenib orally at a dose of 500 mg QD or placebo
QD, respectively. Dosing evaluation and selection in the cholangiocarcinoma population were based on
the phase 1 AG120-C-002 data. Randomization was stratified by number of prior therapies (1 vs. 2).
Radiographic assessments (CT or MRI) were conducted at screening, every 6 weeks for the first 8
assessments (ie, through week 48), and every 8 weeks thereafter. A central review of collected images
and response assessment per RECIST v1.1 was conducted by the IRC. No interim analysis was
conducted. Scans after crossover were not read by the IRC. Upon progression, patients in the placebo
arm were able to crossover to receive ivosidenib. OS analysis is thus diluted by cross-over and multiple
subsequent lines of therapy. Patients in the ivosidenib arm may continue treatment with ivosidenib upon
progression, provided the subject was clinically benefitting and there was no contraindication to
continuing treatment beyond progression. All subjects continued to receive best supportive care
according to institutional practice throughout the study, regardless of treatment arm.

In general, inclusion/exclusion criteria are acceptable to reflect the target population. The population
enrolled in the study included pre-treated patients >18 years with an histopathological diagnosis of non-
resectable or metastatic cholangiocarcinoma not eligible for curative resection, transplantation, or
ablative therapies, harbouring documented IDH1 gene-mutated disease based on central laboratory
testing and measurable disease as per RECIST v1.1. Mutations in IDH1 most commonly lead to
alterations affecting arginine-132 (R132H or R132C/L/G/S), and this results in a gain-of-function, and
catalyzing the reduction of a-KG to 2-HG. The final indication reflects the population studied in the pivotal
trial which is the population with R132 IDH1 mutation given the lack of confirming data on the potential
efficacy of ivosidenib in patients with non-R132 mutations.

The number of lines of prior chemotherapy was restricted to 1 or 2 to maintain a relatively homogeneous
population. Taking into account the rare disease setting and the current lack of standard treatment
beyond first and second line, mutated patients could potentially benefit from a targeted agent after more
than 2 systemic treatments. Patients with brain metastasis were excluded from the pivotal trial because
of the low survival expectancy. Survival expectancy of > 3 months was an inclusion criteria in the study.
Additionally, the available non-clinical data at the time of the pivotal study 005 suggested low brain
penetrance. Nevertheless, recent preliminary clinical data suggested a potential activity in patients with
low grade gliomas, implying that CCA patients with brain metastases could derive benefit from treatment,
however there is no clinical evidence.

PFS by IRC was the primary endpoint supported by OS (key secondary endpoint), TTR, DOR, ORR and
PROs as secondary endpoints. The choice of the design “placebo-controlled” and the primary endpoint
“PFS” is not in line with the CHMP Scientific Advice (EMA/CHMP/SAWP/646225/2016). During the SA
procedure the CHMP was of the opinion to “carefully consider an actively controlled design without cross-
over and with OS as the primary endpoint. If, nevertheless, PFS is maintained as the preferred primary
outcome, an active comparator, e.g. investigator’s choice, is still recommended in order to avoid cross-
over and enable robust data on OS”. Even considering PFS as a primary endpoint accepted, the choice
of placebo instead of active arm is not fully supported, more particularly in the second line setting.

Overall, survival would have been the preferred primary endpoint in this setting given the lack of effective
treatment options, the poor prognosis of the condition, and the uncertainties on the actual toxicity of
ivosidenib, as it is a first in class medicinal product, however, measures have been put in place in order
to increase the reliability of the primary endpoint. The assessment is based on the IRC criteria in order
to reduce bias, time between scheduled evaluations is relatively short (every 15 days during the first 3
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cycles, and every month thereafter) in consideration of the high rate of disease progression of this
condition to increase the accuracy of the evaluation of disease progression.

EORTC-QLQ-C30 and EORTC-QLQ-BIL21 for cholangiocarcinoma are validated QoL instruments and are
considered appropriate. However, as no hypotheses are pre-specified, results were not reflected in the
PL.

The sample size calculations can be accepted based on the information provided.

The randomisation process is deemed appropriate. The blinding procedures are considered adequate in
the context of a trial allowing for crossover.

The primary set for efficacy analyses includes all randomised subjects, which is agreed.

The multiplicity adjustment procedure, as described by the applicant for PFS, OS and ORR, should ensure
an adequate control of the study type I error. The boundaries for OS testing, based on gamma spending
function (gamma=-8) have been provided during the procedure and confirmed, as expected, the non-
significance of OS results at both timepoints.

The primary definition of PFS in the SAP was incomplete. Indeed, the full censoring scheme provided in
the applicant’s response included two additional situations leading to PFS censoring: 1) Crossover started
before documented PD per IRC or death (placebo group only): censored at date of last adequate IRC
assessment prior to the start of crossover, and 2) Investigator assessed PD before documented PD per
IRC: censored at date of last adequate IRC assessment prior to or on investigator assessed PD. A
rationale is provided for the censoring after local PD: subjects on ivosidenib were allowed to stay on
treatment after PD whereas subjects no longer stayed on placebo after PD/unblinding, and IRC
assessments were not continued after treatment discontinuation. Nevertheless, the sensitivity analyses
including all scans after local PD as well as in the requested additional analysis based on the ITT principle
both provided similar results in comparison with the primary PFS analysis, for this reason this issue was
not pursued further.

Moreover, the censoring rules for the primary PFS analysis do not appear in line with the Appendix 1 to
the guideline on the evaluation of anticancer medicinal products in man (EMA/CHMP/27994/2008/Rev.1),
as the censoring of PFS after the start of subsequent anticancer therapy, after a gap since the previous
disease assessment, after crossover or after local PD does not follow the ITT principle. As requested, the
applicant provided an additional analysis of PFS including all PFS events regardless of subsequent
anticancer therapy, gap since previous assessment, crossover or local PD. The results were consistent
with the primary PFS analysis results.

The statistical methods for tests that are part of the fixed sequence procedure (stratified log-rank tests
for PFS and OS, Fisher’s exact test for ORR) are deemed appropriate, as well as the primary set used for
efficacy analyses (all randomised subjects).

A supplemental analysis has been performed for OS based on the Rank Preserving Structural Failure
Time (RPSFT) method, in an effort to account for the confounding effect of crossover. It is a different
estimand than for the primary analysis, as it follows a hypothetical strategy for the intercurrent event of
crossover (the primary estimand had a treatment policy strategy) and could provide supportive
contextualisation of the treatment effect. However, as pointed out in the EMA Q&A on adjustment for
cross-over in oncology trials (EMA/845963/2018), it can be questioned whether this hypothetical
treatment effect is a relevant one. An RPSFT analysis does not account for subsequent anticancer
therapies that would have been started in the placebo group in the absence of crossover. Indeed, the
only period contributing to the placebo data is before the patient crossing over, which is not expected to
include much data (if any) after the start of subsequent anticancer therapies. In addition, despite the
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assumption validity checks provided, some degree of bias cannot be excluded. This analysis, which was
not part of the fixed sequence testing procedure, is described as a “sensitivity analysis”.

The supportive study AG120-C-002 was a phase 1 multicenter, open-label dose escalation and
expansion, safety, pharmacokinetic, pharmacodynamics, and clinical activity study of orally administered
AG-120 in subjects with advanced solid tumors including glioma with an IDH1 mutation.

Efficacy data and additional analyses

Study AG120-C-005 started recruitment in February 2017, and enrollment was completed on 01 March
2019. The DCO date for the final analysis of the primary endpoint (PFS by IRC) and all other tumor-
response endpoints was 31 January 2019 and the DCO date for the final analysis of the key secondary
endpoint (OS) was 21 June 2021.

As of the DCO date of 31 May 2020, of the 231 subjects who underwent screening, 44 (19.0%) failed
screening; the remaining 187 were enrolled: 126 subjects to ivosidenib and 61 subjects to placebo. 5
subjects did not receive treatment due to deterioration of their health status (2 subjects) and failure to
continue to meet eligibility criteria (3 subjects). At the DCO date, 174 (95.6%) subjects had discontinued
treatment, with 8 (4.4%) remaining on treatment. Among subjects who received ivosidenib or placebo,
the most common reason for treatment discontinuation was progression of disease in 74.8% and 86.4%,
respectively. Of the 61 subjects randomized to placebo, 43 (70.5%) subjects crossed over to receive
ivosidenib upon progression. At the DCO date, 5 of these subjects (11.6%) remained on treatment and
38 (88.4%) subjects had discontinued treatment (progression of disease in 74.4% of subjects). As of
the final database lock date, 21 June 2021, all subjects had discontinued study treatment and all subjects
had discontinued the study.

A total of 19 of 185 (10.3%) subjects had at least 1 major protocol deviation during the study. Major
deviations were overall equally distributed between both arms. These protocol deviations are not
considered likely to affect the study results.

The demographics and baseline characteristics were overall similar between ivosidenib and placebo arms.
Overall, most subjects were female (63.2%) and were 45 to <65 years old (54.1%), with a median age
of 62 years (range: 33-83 years). Most subjects were White (56.8%), not Hispanic or Latino (66.5%)
and had ECOG performance status of 0 (36.8%) or 1 (62.2%). Sixty-seven percent of the total subjects
were enrolled in centers in North America (the US), 27% in centers in Western Europe (the UK, Spain,
Italy, and France), and 6% in centers in Asia (South Korea). The high representation of non-Asiatic
subjects is well noted. Most patients had intrahepatic cholangiocarcinoma (91%) at diagnosis and 92%
had metastatic disease. 4.9% of subjects had evidence of underlying liver cirrhosis and 11.4% had a
biliary stent. Approximately one-quarter (27%) of subjects had a history of ascites related to
cholangiocarcinoma and 20 (10.8%) subjects had a history of pleural effusion related to
cholangiocarcinoma within the past 3 months prior to screening. IDH1 mutated alleles were IDH1 R132C
in 131 subjects (70.1%), R132L in 28 subjects (15.0%), R132G in 23 subjects (12.3%), R132S in 3
subjects (1.6%), and R132H in 2 subjects (1.1%)

Before entering the study, 52.9% of subjects had progressed after receiving 1 prior line of therapy and
47.1% of subjects had progressed after receiving 2 lines of therapy. Overall, the studied population is
considered representative of the intended target population. Both demographics and baseline disease
characteristics are evenly distributed among study groups, except for the ECOG PS, with a numerical
minor imbalance favouring ivosidenib (PS of 1 in placebo vs ivosidenib at baseline were 67.1% and
59.6%, respectively).

The efficacy analysis was by intention to treat. 99.5% of the subjects randomised were included in the
PPS for sensitivity analysis.
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Study AG120-C-005 met its primary endpoint demonstrating a statistically significant improvement in
PFS per IRC assessment for subjects randomized to ivosidenib versus subjects randomized to placebo
(HR = 0.37; 95% CI: 0.25, 0.54; 1-sided p-value <0.0001). At the time of DCO of 31 January 2019,
61.3% (76/124) of the patients in the ivosidenib arm had progressed compared to 82.0% (50/61) of the
patients in the placebo arm. The median of PFS showed a difference of 1.3 months favouring ivosidenib
arm (2.7 months (95% CI: 1.6, 4.2) vs 1.4 months (95% CI: 1.4, 1.6)). Nevertheless, median PFS in
both treatment arms were substantially lower than those anticipated for the sample size calculation
(median PFS of 3 months in the placebo arm versus 6 months in the ivosidenib arm). Indeed, it is
underlined that only 12.5% of patients in placebo had not progressed at 3 months follow up, and all
patients had progressed before 6 months. The inclusion of patients progressing to two prior treatment
lines of therapy might explain these results. Indeed, median PFS in placebo was 1.4 months (6 weeks),
reflecting a population with a progressive and poor prognosis condition, what makes it difficult conducting
any external comparisons given that most studies have tested patients in first- or second-line treatment,
and considering also the heterogeneity of the CC population.

From the KM curves it is noted that the curves do not separate until 2 months, suggesting little benefit
for rapidly progressing patients. Based on the available evidence, it is not possible to identify a population
of previously treated patients with IDH1m CCA for whom an alternative treatment should be considered
and that treatment decisions need to be individualised, mostly in patients with poor prognostic factors.

PFS results for sensitivity analyses (unstratified analysis, PPS set analysis and analysis based on all scans
before crossover, including the ones after local PD) were in line with PFS by IRC assessment. Sensitivity
analysis of PFS by investigator assessment showed similar results with a HR of 0.47 (95% CI: 0.33-
0.68; 1-sided P<0.001)). The median PFS were of 2.7 months (95% CI: 1.6-3.6) vs 1.4 months (95%
CI: 1.4-2.5) for ivosidenib vs placebo. The concordance rate between IRC and inv assessment was of
77.3%.

An exploratory analysis excluding early progressors (subjects who have had a PFS event within the first
47 days from randomization which corresponded to the first post-baseline imaging timepoint at 6 weeks
by IRC), was conducted. The median PFS was 6.9 months among subjects in the ivosidenib arm versus
2.7 months among subjects in the placebo arm (HR 0.20; 95%CI (0.10, 0.41)).

Among subjects who were randomized to placebo and who crossed over to receive ivosidenib following
initial progression (N= 43), the median PFS after crossover by inv was 1.6 months (95% CI: 1.4-3.8).

The ORR based on IRC was 2.4%, 95%CI (0.5, 6.9) in the ivosidenib arm (3 subjects with PR), compared
with 0% (95%CI (0.0, 5.9)) in the placebo arm (p-value= 0.299). The maximum treatment duration
was approximately 22.5 months in the ivosidenib arm and 6.9 months in the placebo arm. The TTR for
each of these 3 subjects in the ivosidenib arm was 8.28, 2.79, and 5.52 months, respectively. The DOR
was 2.79, 2.73, and 11.07 months, respectively.

Approximately half (50.8%) of subjects in the ivosidenib arm had a BOR of SD, while 17 (27.9%) subjects
in the placebo arm had a BOR of SD before crossover. Approximately 40% of subjects with SD
experienced a >10% reduction in the sum of target lesions that did not meet the criteria for a PR or CR.
The median duration of SD was 6.5 months in subjects randomized to ivosidenib, 6.4 months in subjects
after crossover to ivosidenib, and 3.0 months in the placebo arm before crossover.

The ORR as assessed by the inv was of 3.2% in the ivosidenib arm (4 subjects with PR), compared with
1.6% in the placebo arm (1 subject with PR). Approximately half (47.6%) of subjects in the ivosidenib
arm had a BOR of SD by inv, while 23 (37.7%) subjects in the placebo arm had a BOR of SD before
crossover. Furthermore, 15 of 35 (42.9%) subjects in the placebo arm who crossed over to receive
ivosidenib following initial progression achieved an investigator-assessed BOR of SD.
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As of the 21 June 2021 DCO date, the mOS was 10.3 months (95% CI: 7.8-12.4) for subjects randomized
to ivosidenib versus 7.5 months (95% CI: 4.8-11.1) for subjects randomized to placebo (HR=0.82; 95%
CI: 0.58-1.14; 1-sided p=0.093). These results were confounded by the crossover of placebo subjects
(70.5%) to ivosidenib arm following radiographic progression. The Rank Preserving Structural Failure
Time (RPSFT) analysis, adjusting for the effect of crossover, suggested an improvement in OS for
ivosidenib compared to placebo with an HR=0.52 (95% CI: 0.36, 0.77). The median OS for placebo after
adjusting for the effect of crossover was 5.1 months. These results are however of exploratory nature
and bias could not be excluded.

Treatment effect for PFS and OS seems consistent across the pre-specified subgroups. The effect on OS
appeared higher and significant in patients with ECOG PS score of 0 (HR=0.46, 95%CI: 0.25; 0.85)
compared to ECOG score of 1 (HR=1.11, 95%CI: 0.733; 1.68). PFS and OS subgroup analyses based
on age groups, race and mutation type were provided and overall, results were reassuring. When
analysed by age subgroup, OS benefit was statistically and clinically significant in subjects >65 years of
age, the HR was 0.64 (95% CI: 0.38-1.08; 1-sided p-value = 0.046) while the magnitude of OS gain is
much reduced or inexistent in patients<65 years of age (HR=0.93, 95% CI: (0.59, 1.47) p=0.384). OS
and PFS results by mutation type, are difficult to interpret given limited sample sizes within the subtypes
R132G, R132L, R132S and R132H.

The analyses of HRQOL data are exploratory. Because of missing data, results are limited on change
from baseline to Cycle 2, Day 1 and to Cycle 3, Day 1 for the EORTC QLQ-C30 and EORTC QLQ-BIL21
analyses.

As of the DCO date of 31 May 2020, the decline on the EORTC QLQ-C30 Physical Functioning and
Emotional Functioning subscales in the placebo arm was clinically meaningful, while the ivosidenib arm
showed no clinically meaningful worsening. At Cycle 2, Day 1 the difference of least square means for
ivosidenib vs. placebo change from baseline in EORTC QLQ-C30 PF and EORTC QLQ-C30 EF subscale was
of 11.0 (95% CI: 4.23, 17.73; 2-sided P=0.002) and of 13.8 (95% CI: 6.12, 21.40; 2-sided P<0.001),
respectively. For the EORTC QLQ-BIL21 Anxiety subscale, the least square mean change from baseline
at Cycle 2, Day 1 was -1.9 among ivosidenib subjects (SE: 2.23) compared with 9.8 for placebo subjects
(SE: 3.84) (2-sided P=0.009).

Subjects in the placebo arm experienced more worsening of pain symptoms at Cycle 2, Day 1 based on
the EORTC QLQ-C30 pain subscale with a difference of least square means for ivosidenib vs. placebo
change from baseline of -10.4 (95% CI: -20.18, -0.52; 2-sided P=0.039).

The applicant has provided a quantitative benefit-risk assessment (BRA) of ivosidenib versus placebo
using the pivotal phase 3 study as the source for efficacy and safety data. This quantitative BR
assessment is based on the multi-criteria decision analysis (MCDA) framework. The MCDA framework,
together with its elicitation process and analysis, can be helpful in transforming multiple aspects of the
data into a loss or utility score. Several models were investigated to assess the robustness of the main
analysis results, and the uncertainty in weight elicitation was explored by performing sensitivity analyses
with Dirichlet SLoS, linear or product models. Nevertheless, the results of this quantitative BRA heavily
relies on the choice of the analysis model as well as on the elicitation process. The elicited criteria and
corresponding weights and values are dependent on a panel of 7 KOLs, and different panels may have
provided different recommendations, leading to some natural variability in the selections and therefore
require some careful considerations, and need to be taken into account when interpreting the analysis
results.
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Supportive data:

Overall, of the 73 subjects with cholangiocarcinoma (dose escalation and expansion combined) in the
FAS of the study AG120-C-002, 3 (4.1%) subjects were continuing to receive treatment as of the cutoff
date of 16 January 2019, with a median treatment duration of 3.68 months (range: 0.6-36.9 months).
More than half (56.2%) of subjects experienced a BOR of SD. The ORR (CR or PR) was 5.5%, with 4
subjects achieved PR (1 subject who received 300 mg QD and 3 subjects who received 500 mg QD). The
median PFS was 3.8 months (95% CI: 3.6-7.3). The 6-month and 12-month PFS rates were 40.2% and
20.8%, respectively. The median OS was 12.2 months (95% CI: 9.2-20). The TTR for the 4 subjects
who achieved a PR were 3.9, 7.4, 3.7, and 5.6 months, respectively. The DOR for each of these subjects
were 5.6, 7.3, 12.9, and 27.6 months, respectively. These results are supportive of the pivotal study
results.

Indirect comparisons of available results (DCR, KM estimates of PFS and OS) with ivosidenib against
those reported with mFolfox (ABC-06 study) and regorafenib (REACHIN study) for all comer advanced
biliary tract cancers seem reassuring keeping in mind the limitations and uncertainties inherent to this
comparison.

In overall, the provided results from study AG120-C-005 have shown efficacy for Tibsovo monotherapy
in term of reduction in risk of disease progression or death and durability of stable disease in the
treatment of adult patients with locally advanced or metastatic cholangiocarcinoma with an IDH1 R132
mutation who were previously treated by at least one prior line of systemic therapy. Before taking
Tibsovo, patients must have confirmation of an IDH1 R132 mutation using an appropriate diagnostic
test.

The recommended dose is 500 mg ivosidenib (2 x 250 mg tablets) taken orally once daily. Treatment
should be continued until disease progression or until treatment is no longer tolerated by the patient.

Efficacy results are reflected in the product information (see SmPC section 5.1).

Additional expert consultation
N/A
Assessment of paediatric data on clinical efficacy

The European Medicines Agency has waived the obligation to submit the results of studies with Tibsovo
in all subsets of the paediatric population in the treatment of all conditions included in the category of
malignant neoplasms (except central nervous system tumours, haematopoietic and lymphoid tissue
neoplasms) and in the treatment of malignant neoplasms of the central nervous system (see SmPC
section 4.2 for information on paediatric use).

2.10.7. Conclusions on the clinical efficacy

The provided results from study AG120-C-005 support the efficacy of Tibsovo monotherapy in the
treatment of adult patients with locally advanced or metastatic cholangiocarcinoma with an IDH1 R132
mutation who were previously treated by at least one prior line of systemic therapy.
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2.10.8. Clinical safety

The applicant has considered that the safety profile of ivosidenib for the 2 requested indications (CCA
and AML) is different and presented safety data separately for each indication.

2.10.8.1. Patient exposure

The safety profile of ivosidenib as monotherapy in the cholangiocarcinoma indication is issued from the
pivotal study AG120-C-005, a phase 3 double-blind, placebo-controlled study in previously treated
subjects with nonresectable or metastatic cholangiocarcinoma with an IDH1 mutation. After documented
disease progression subjects randomized to the placebo arm were given the opportunity to cross over
to the active treatment arm and receive ivosidenib. This study’s data cutoff date for the original CSR was
31 January 2019 and for the CSR Addendum 1 was 31 May 2020. Subject enrollment was completed by
the 31 May 2020 data cut off. The database lock for the analyses of data from Study AG120-C-005
included in CSR Addendum 2 was 21 June 2021.

This study includes safety data from:

- 166 subjects treated with ivosidenib 500 mg QD including exposed to ivosidenib 500 mg QD: 123
subjects exposed in ivosidenib arm and 43 subjects randomized to placebo who received ivosidenib post
Cross over,

- 59 subjects who received placebo.

In addition to this pivotal study, supporting safety data are provided for ivosidenib monotherapy at the
same posology (500 mg QD) from the subpopulation of patients with cholangiocarcinoma (N=62 exposed
to ivosidenib) in the open label multicenter, dose-escalation and expansion, Phase 1 Study AG120-C-
002. This study also includes N=68 subjects with glioma, chondrosarcoma, or other solid tumors. The
study’s data cutoff date for the original CSR was 12 May 2017; for the CSR addendum and for this MAA
it was 16 January 2019. Enrollment was completed before the data cutoff date for the original CSR (12
May 2017). The expansion phase of the study was still ongoing at date of 16 January 2021.

Additional safety data following exposure to ivosidenib monotherapy at the 500 mg QD dosing regimen
are available from another ongoing Phase 1 Study AG120-881-C-001 (N=14) subjects with glioma. The
enrollment was completed in April 2019.

The presentation of safety data includes a comparative analysis of safety from ivosidenib arm (N=123)
versus placebo arm (N=59) from the pivotal study AG120-C-005 and analysis of safety from 2 Pooled
population exposed at the same dosing regimen (ivosidenib 500 mg QD):

- the pooled cholangiocarcinoma population (N=228) of subjects from the AG120-C-005 and AG120-C-
002 studies, to complete the safety profile seen in pivotal study AG120-C-005 alone and enable an
assessment of the overall safety profile of ivosidenib 500 mg QD as treatment for subjects with
cholangiocarcinoma

- the pooled population of subjects with solid tumors, including cholangiocarcinoma combining subjects
from Studies AG120-C-005, AG120-C-002, and AG120-881-C-001 integrated as a larger pool for
potential signal detection purposes (N=310)
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Table 62. Overall Extent of Exposure - Cholangiocarcinoma Population (Safety Analysis Set)

Ivosidenib 500 mg QD Placehao
AGI120-C-005 AGI120-C-005 AGI120-C-005
Without Crossover Post-Crossover AG120-C-002 Overall! Pre-Crossover

N=123 N=43 N=62 N=228 N=59
Treatment Duration (months)®
n 123 43 62 228 39
Mean (5D) 6.7(8.20) 560674 7.9(9.16) 6.8 (8.23) 2.2 (1.60)
Median 28 27 N 36 1.6
Min Max 01.451 03.322 06,369 01.451 0.0°.69
Relative Dose Intensity (%0)*
n 123 43 62 228 39
Mean (5D) 95.7(9.89) 96.1 (9.19) 96.2 (9.77) 95.9(9.69) 984 (831
Median 100.0 100.0 100.0 100.0 100.0
Min Max 46.1.100.5 47.2,100.0 51.9.100.0 46.1.100.5 37.5.1019
Subjects by Treatment Duration, n (%)
=1 month 107 (87.0) 35814 539(95.2) 201 (88.2) 48 (81.4)
=3 months 59 (48.0) 18 (41.9) 38(61.3) 115 (50.4) 10 (16.9)
=6 months 46 (374) 12 (27.9) 23(37.D) 81(35.5) 234
=9 months 29 (23.6) 9(20.9) 16 (25.8) 54(23.7) 0
=12 months 19 (15.4) 7(16.3) 13(21.0) 39(17.1) 0

Source: ISS Table 18.3.1.1. Data cutoff date: 16 January 2019 (AG120-C-002); ; Database lock date: 21 June 2021

{AG120-C-003).

Abbreviations: Max = maxinmm: Min = mininmm; QD = once daily; SD = standard deviation.

I Includes all cholangiocarcinoma subjects in Studies AG120-C-005 and AG120-C-002 who have been exposed to ivosidenib
500 mg QD.

! Treatment duration (months) = (date of last dose - date of first dose + 1) / 30.4375. For subjects who were still on treatment at
data cutoff. the date of the last dose was the last dosing date or a pre-specified data cutoff date, whichever was earlier.

3 Minimum treatment duration in Placebo AG120-C-005 Pre-Crossover arm is 0.03 months.

* Relative Dose Intensity (%) = [Actual Cunmlative Dose] / [Planned Cumulative Dose] = 100%.

In subjects with solid tumors including cholangiocarcinoma who received ivosidenib 500 mg QD (N=310),
subjects were exposed to ivosidenib up to 45.1 months (median 3.7 months), including 21.3% of
subjects with 212 months of exposure. Median relative dose intensity of ivosidenib was 100%.

In Study AG120-C-005, the median exposure in ivosidenib arm was 2.8 months. This exposure was
longer than the placebo arm (median exposure of 1.6 months). In ivosidenib arm, half of patients were
exposed for more than 3 months and only 15.4% of subjects were exposed for more than 12 months.

Median ivosidenib exposure in subjects who crossed over from placebo to active treatment was similar
to the randomized active treatment arm (2.7 months; N=43).

The overall cholangiocarcinoma population (N=228) allows to collect data from a slightly longer exposure
to ivosidenib (median duration of 3.6 months and exposure >12 months in 17.1% of subjects).

In Study AG120-C-005 the main reason for treatment discontinuations was disease progression in both
arms (79.7% in the ivosidenib arm and 86.4% in the placebo arm). This explains the short ivosidenib
exposure which do not allow to collect long-term safety data.
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The proportion of patients who discontinued treatment due to adverse events was small and similar in
both arms (6.5% and 6.8%).

Similar results were observed in the cholangiocarcinoma population treated with ivosidenib 500 mg QD
(N=228) with a proportion of treatment discontinuation of 98.7%, most of them related to progressive
disease (83.8% of the subjects). The proportion of treatment discontinuations due to "Adverse Event"
was almost similar (4.4% of the subjects).

2.10.8.2. Adverse events

In Study AG120-C-005, despite a slight difference of treatment duration between the arms of treatment
among subjects randomized and exposed to ivosidenib (N=123) and placebo (N=59), the incidences of
subjects with TEAEs were almost similar in both arms (97.6% vs 96.0%).

However, the incidence of Grade >3 TEAEs was higher in the ivosidenib arm when compared with the
placebo arm (51.2% vs 37.3%).

The incidence of SAEs was also higher in the ivosidenib arm when compared with placebo (35.0% and
23.7%, respectively).

About one-third (30.1%) of ivosidenib-treated subjects experienced TEAEs leading to study treatment
interruption, and the incidence was 18.6% in the placebo arm, with TEAEs leading to study treatment
interruption assessed by the Investigator as treatment related more frequent in ivosidenib arm (4.1%
vs 0%).

Frequencies of treatment discontinuations due to TEAEs were similar in the ivosidenib arm compared
with placebo (7.3% and 8.5%, respectively), but incidence of related TEAEs leading to study treatment
discontinuation was higher in the ivosidenib arm when compared with placebo (1.6% vs 0%).

Of note, there were 6 unrelated fatal TEAEs in subjects randomized and exposed to ivosidenib and 2
unrelated fatal TEAEs in subjects who crossed over to ivosidenib. None of the fatal TEAEs was assessed
as treatment-related by the Investigator.

A similar trend is observed in the overall cholangiocarcinoma population (N=228) treated with 500 mg
ivosidenib QD with 97.8% of subjects experienced a TEAE (any grade) and half (50.0%) of the subjects
with Grade =3 TEAEs.

About one-third (31.1%) of subjects treated with ivosidenib experienced SAEs, including 1.3% of
subjects with SAEs assessed by the investigator as related to study treatment.

Few subjects experienced TEAEs leading to death (4.4%), dose reduction (3.1%), or study treatment
discontinuation (4.8%). No TEAEs leading to death were assessed by the Investigator as related to study
treatment.

Treatment-emergent AEs leading to study treatment interruption were experienced by 28.5% of
subjects, including 6.1% of subjects with AEs leading to study treatment interruption assessed by the
Investigator as related to study treatment.
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Table 63.0verall Summary of Treatment-emergent Adverse Events - Cholangiocarcinoma Population

(Safety Analysis Set)

Ivezsidenib 00 mz QD), o (%) Placebo, n (%)
AGLIN-C-002
Witheout AGLI0-C-D0= AGLI0-C-00s
Crossover Post-Crossever | AGL20-C-002 Orverall’ Pre-Crossover
N=113} N=43 N=61 N=118 N=£%
Subjects with Any TEAE 120 (97.6) 41 (95.3) 62 (100.0) 223 (97.8) 57 (96.5)
Subjects with Grade =3 TEAE 63 (51.2) 26 (60.5) 25(40.3) 114 (50.0) 22 (37.3)
Subjects with Related TEAE 81 {65.9) 23 (33.5) 40 (64.5) 144 (63.2) 23 (39.0)
Subjects with Grade =3 -
} = 7
Related TEAE 3(6.5) 3 (7.0} 3 4.3 14 (6.1} 0
Subjects with SAE 43 (3500 12 (27.9) 16 (25.8) 71 (31.1} 14 (23.7)
Subjects with Related SAE iza 0 0 3(L.3) 0
Subjects with TEAE Leading - - S
to Study Treatment Reduchon 341 0 262 71 0
Subjects with Related TEAE
Leading to Study Treatment (4.1} 0 24(3.2) Ti{3.1) 0
Feduction
Subjects with TEAE Leading
to Study Treatment 37301 14 (32.6) 14 {22.6) 65 (28.5) 11 (18.6)
Interrupted
Subjects with Related TEAE
Leading to Sudy Treatment 5{4.1) 5(11.6) 4 (6.5) 14 (6.1) 0
Interrupted
Subjects with TEAE Leading
to Study Treatment 2(7.3) 24T 0 11 (4.8) 5(8.5)
Dizcontinuaton
Subjects with Related TEAE
Leading to Study Treatment 2({1.6) 0 0 2{0.%) 0
Dizcontinuaton
Subjects with TEAE Leading ’ 3 4T —_— ’
o Death 5 (4.9 24T 2(3.2) 10 4.4y 0
Subjects with Related TEAE
Leading to Death 0 0 0 0 0

Source: I55 Table 18.4.1. Data cutoff date: 16 JTanuary 2019 {(AG120-C-002); Datsbase lock date: 21 Tune 2021 {AG120-C-005).

Abbreviations: AE = adverze event; MedDFA = Medical Dictionary for Regulatory Activities; PT = Preferred Temm;
QD = once daily; SAE = serious adverse event; TEAE = meatment-Telated adverse event
Note: Death was defined as any death that oconrmed between first dose and 28 days after last dose of study treament.
Percentages were calculated based oo M in each column.

A subject with multiple coourrences of a TEAE (PT using MedDFEA version 23.1) was counted only once in the TEAE category.

Pelated refers to smdy geament-related. A TEAE with relationship missing (unknown) was counted as Felated.
Subject 114-1200 took only placebo after crossover, thms TEAEs after crossover wese not summarized in the *AG120-C-005

Post Crossover” cohumn and were not included in this table.
! Includes all cholangiocarcinoma subjects in Stdies AG120-C-005 and AG120-C-002 who had been exposed to ivosidenib

500 mg QD

Common Adverse Events
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Table 64. Summary of Treatment-Emergent Adverse Events that Occurred in 210% of Subjects by

Preferred Term - Cholangiocarcinoma Population (Safety Analysis Set)

Ivosidenib 200 mg QD). n (%)

Placebo, n (%)

AGLI0-C-Dos

Without AG120-C-005 AGI20-C-005
Crossover Pozt-Crossover |AGLI0-C-002 Overall! Pre-Crossover
Preferred Term N=123 N=43 N=62 N=128 N=59
Subjects with Any TEAE 120 (97.6) 41 (95.3) 62 (100.0) | 223 (97.5) 57 (96.6)
Mausea 52 (42.3) 12 (27.9) 22 (35.5) 86 (37.7) 17 (28.8)
Fatizue 38 (30.9) 10 (23.3) 29 (46.8) 77 (33.8) 10 (16.9)
Dianhoea 43 (35.0 12 (27.9) 20 (32.3) 75 (32.9) 10 (16.9)
Abdominal pain 30 (24.4) 7 (16.3) 19 (30.6) 56 (24.6) 9 (15.3)
Decreased appetite 30 (24.4) 6 (14.0) 20 (32.3) 56 (24.6) 11 (18.6)
Vomiting 28 (22.8) 6 (14.0) 15 (24.2) 49 (21.5) 11 (18.6)
Cough 31(25.2) 5 (11.6) 10 (16.1) 46 (20.2) 5(8.5)
Ascites 28 (22.8) 5 (11.6) 10 (16.1) 43 (18.9) 9 (15.3)
Anaemia 23 (18.7) B (18.6) 9 (14.5) 40 (17.5) 3(5.0)
Oedema peripheral 17 (13.8) 9 (20.9) 13 (21.0) 39 (17.1) 6 (10.2)
Constipation 20 (16.3) 5 (11.6) 8(12.9) 33 (14.5) 11 (18.6)
Back pain 16 (13.0) 3 (7.0 13 (21.0) 32 (14.0) 7 (11.9)
Arthralgiz 14(11.4) 5 (11.6) 12 (19.4) 31 (13.6) 6 (10.2)
Pyrexia 18 (14.6) 24T 11(17.7) 31 (13.6) 6 (10.2)
fﬂ;:i“: aminotransferase | 4 ) g 3(7.0) 8(129) 25 (11.0) 3(5.1)
Asthenia 17 (13.8) 5 (11.6) 3 (4.8) 25 (11.0) 8 (13.6)
Abdominal distension 14 (11.4) 24T 8(12.9) 24 (10.5) 5(8.5)
Dyspnoea 13 (10.6) 4(9.3) 6(9.7) 23 (10.1) 10 (16.9)
Insomnia 12 (9.8) 3 (7.0 8(12.9) 23 (10.1) 3(5.0)
Ez;::;ﬂd”mm at 12 (9.8) 1023) 8(12.9) 21 (9.2) 1(34)
Headache 16 (13.0) 24T 3 (4.8) 21 (9.2) 4(6.8)
Hypokalasmia 10 (8.1) 24T 9 (14.5) 21 (9.2) 4(6.8)
ilc"l:i;jam phosphatase 11 (5.9} 4(9.3) 5(8.1) 20 (8.5) 6(10.7)
Weight decreased 10 (8.1) 6 (14.0) 4(6.5) 20 (8.8) 3(5.0)
Blood biliubin increased 13 (10.6) 3 (7.0 3 (4.8) 19 (8.3) 4(6.8)
Hyponatraemia 14 (11.4) 123) 4 (6.5) 19 (8.3) 7(11.9)
Hypomagnesaemia 9(7.3) 1(2.3) T(11.3) 17(7.5) 350D
Myalgia 6(4.9) 0 7(11.3) 1357 0
Hypercalcaemia i2a 24T 3(8.1) 10044 T(11.9)

Source: I55 Tabls 18.18.1 and I55 Table 15.4.1. Data cuteff date: 16 January 2019 (AG120-C-002); Datzbase lock date:

21 Jupe 2021 (AG120-C-005)

Abbreviations: MedDFA = Medical Dictionary for Fegulatory Activities; PT = Preferred Term; QD = once daily;
TEAE = westment-2mergent adverse eveat.
Note: The summoary includes TEAEs that ecoumred in =10% of subjects in any colomn at the PT level; "Subjects with Any

TEAE" are summarized for all TEAEs. PTs are sored in descending frequency of the Orverall column. A subject with mmltple
occurrences of 8 TEAE under 1 meatment was connted only once in the PT for that treamment. FTs were coded from MedDEFLA
version 23.1. Percentages were calonlated based on I in each column.
! Includes all cholangiocarcinoma subjects in Smdies AG120-C-005 and AG120-C-002 who had been exposed to ivosidenib

500 mg QD.
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Among subjects randomized and exposed to ivosidenib (N=123) and placebo (N=59), AEs where there
was a >5% difference in incidence in the ivosidenib arm compared with the placebo arm included:
gastrointestinal TEAEs (Ascites, Nausea, Diarrhoea, Abdominal pain), Anaemia, Fatigue, Cough,
Hypertension (8.9% vs 3.4%), Decreased appetite, Headache, Electrocardiogram QT prolongation (9.8%
vs 3.4%), Hyperbilirubinaemia, Neuropathy peripheral (6.5% vs 0%), Rash (8.1% vs 0%),
Hyperglycaemia (7.3% vs 1.7%), and laboratory abnormalities (Aspartate aminotransferase increased,
Alanine aminotransferase increased, White blood cell count decreased).

Of note all the following TEAE were mild in severity (grade 1 or 2): cough, diarrhoea, neuropathy
peripheral and headache.

A similar trend was retrieved in the overall cholangiocarcinoma population treated with ivosidenib 500
mg QD (N=228) with the most frequent TEAEs (>20%) of Nausea, Fatigue, Diarrhoea, Decreased
appetite, Abdominal Pain, Vomiting, and Cough. Of note TEAE “Electrocardiogram QT prolonged™ which
is an adverse event of special interest was reported in 9.2% of the subjects.

Regarding hyperglycaemia, a higher incidence was reported in ivosidenib arm compared to placebo in
study AG120-C-005 (7.3% vs 1.7%), but Treatment-emergent AEs of Hyperglycaemia were confounded
by baseline laboratory data, medical history, and intercurrent illness. Converging data were retrieved
from literature data (Costa et al, 2006 and Pant et al, 2020) found a possible association of
cholangiocarcinoma and impaired glucose homeostasis. However, as indicated in the Study AG120-C-
002, it seems that Hyperglycemia TEAEs were also reported in patients with solid tumors others than
cholangiocarcinoma treated with ivosidenib 500 mg QD (7.7%).

Regarding hypertension all grade, a higher incidence was reported in ivosidenib arm compared to placebo
in study AG120-C-005 (8.9% vs 3.4%) while it appears that at screening the proportion of patients with
a medical history of hypertension was lower in the ivosidenib arm than in the placebo arm (39.7% vs
52.5%). An additional analysis of treatment-emergent adverse events (TEAEs) of hypertension in Study
AG120-C-005 was performed, which includes a comprehensive search of grouped terms including the
following preferred terms (PTs): Hypertension, Blood pressure increased, Blood pressure ambulatory
increased, Blood pressure diastolic increased, Blood pressure systolic increased, Diastolic hypertension,
Mean arterial pressure increased, and Systolic hypertension. Based on the additional analysis of TEAEs
of hypertension (grouped terms), the incidence of hypertension in the ivosidenib and placebo arms only
included 1 additional TEAE of the PT Blood pressure increased in the ivosidenib arm, which was classified
as Grade 2. Thus, the incidence of TEAEs of hypertension was 12 (9.8%) subjects in the ivosidenib arm
vs. 2 (3.4%) subjects in the placebo arm. In Study AG120-C-005, the incidence of the PT Hypertension
Grade =3 TEAEs was similar in subjects in the ivosidenib (N=123) and in the placebo (N=59) arms (2
[1.6%] vs. 1 [1.7%], respectively). There was no Grade 4 or Grade 5 TEAE or any SAE of the PT
Hypertension reported in either the ivosidenib or placebo arm. Based on the additional analysis of Grade
=3 TEAEs of hypertension (grouped terms) there was no change in the incidence of Grade =3 TEAEs as
compared to the incidence of the PT Hypertension.

A difference of incidence between ivisodenib and placebo arm was also reported for PT Myalgia (4.9%
versus 0%). The incidence in the pool of cholangiocarcinoma population treated with ivosidenib 500 mg
was 5.7%.. In Study AG120-C-005 (database lock 21June2021), a total of 8 TEAEs of PT Myalgia were
reported in 6 subjects (4.9%). All 8 TEAEs were considered nonserious and low-grade with all 8 events
reported as Grade 1. Three out of 8 events were considered as related to ivosidenib by the Investigator.
The review of PT Myalgia demonstrates all subjects had multiple confounding factors to otherwise explain
the events including underlying medical history and/or intercurrent iliness. Of note in Study AG120-C-
005, as clinical laboratory assessments did not include creatinine kinase, creatinine kinase levels are not
available for analysis for these subjects who presented myalgia.
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In Study AG120-C-005, TEAEs assessed by the Investigator as related to study treatment occurred at
65.9% in the ivosidenib arm vs 39.0% in the placebo arm.

Among subjects randomized and exposed to ivosidenib, the most common treatment-emergent AEs
assessed by the Investigator as related to study treatment (>5% of subjects) were: nausea (22.8%),
fatigue (17.1%), diarrhoea (9.8%), vomiting (9.8%), decreased appetite (9.8%), Electrocardiogram QT
prolonged (6.5%) and Headache (8.1%) and the TEAES with differences in incidence >5% between the
ivosidenib arm compared to the placebo arm included Nausea, Fatigue, Diarrhoea and Headache.

In the overall cholangiocarcinoma population treated with ivosidenib 500 mg QD (N=228), TEAEs
assessed by the Investigator as treatment-related that occurred in >10% of subjects included Nausea,
Fatigue, Diarrhoea and Vomiting.

Common Grade >3 Adverse Events

Table 65. Summary of Grade >3 Treatment-Emergent Adverse Events that Occurred in 25% of
Subjects by Preferred Term - Cholangiocarcinoma Population (Safety Analysis Set)

Ivosidenib 500 mg QD, n (%)

Placebo, n (%)

increased

AGLI-C-005
Without AGLID-C-DDs AGLI0-C-D0s
Crossover |Post-Crozsover | AGLI0-C-002 Overall' Pre-Crozsover
Preferred Term N=113 N=43 N=61 N=123 N=59
Subjects with Grade =3 =1 % . = e 3 = P
TEAE 63 (51.1) 16 (60.5) 15 (40.5) 114 (=0.0) 22 EY
Ascites 11{8.9) 4(9.3) 3(4.8) 18(7.9) 4 (6.8)
Anzemia 9(7.3) 4(9.3) 2{(32) 15 (6.6) 0
Blood bilirnbin increased T(5.T) 3(7.0) 1(1.6) 11 (4.8) 1(1.7)
Hyponatraemia T(5.T) 1(2.3) 2{32) 10 (4.4) 6 (10.2)
Hypophosphataemia 4(3.3) 2047 2(3.2) 2(3.5) 3(5.1)
Hypertension 2(1.6) 3(7.0) 0 5022 1(1.7)
Blood zlkaline phosphatase 3024 0 1016 4(18) 360

Source: I55 Table 18.19.1 and IS5 Table 18.4.1. Data cutodf date: 16 January 2019 (AG120-C-002); ; Database lock date:

21 June 2021 (AG120-C-005)

Abbreviations: MedDEA = Medical Dictionary for Regulatory Activities; PT = Preferred Term; QD = once daily;
TEAE = weatment-smergent adverse event.
Note: The table includes TEAEs that ocourred i =5% of subjects in any column at the PT level; "Subjects with Any Grade =3

TEAE" are summarized for all TEAE:. PTs are sorted in descending frequency of the Owverall column. A subject with multiple

occurrences of an TEAE under 1 treament was counted only once in the PT for that restment. PTs were coded from MedDEA
wersipn 23.1. Percentages were calculated based on M in each column.
! Includes all cholangiocarcinema subjects in Smdies AG120-C-005 and AG120-C-002 who have been exposed to ivosidenib

500 mg QD
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Table 66. Summary of Treatment-Related Grade >3 Adverse Events by Preferred Term -
Cholangiocarcinoma Population (Safety Analysis Set)

Ivesidenib 500 mz QD, n (%) Placebo, n (%)
AGLI0-C-005
Without AC120-C-00£ AGLIn-C-Dos
Croszover Pozt-Crozsover |AGL20-C-002( Owerall! |Pre-Crosover
[Preferred Term N=113 N=43 N=61 N=11§ N=£9
Subjects with Any Grade = 3T
3 Related TEAE 3 (6.5) 3 (7.0 3 (4.5) 14 (6.1) 0
Fatizue 2(1.8) 0 1(1.8) 1(13) 0
Anaemia 2(1.8) 1(2.3) 0 31(13) 0
Blood alkaline phosphatase 1(0.8) o 1(1.6) 1 (0.9) 0
mereased
Hypophosphataemia 2(1.6) 0 0 2{0.9) 0
Abdominal pain 0 0 1(1.6) 1 {047 0
Stomatitis 0 1(2.3) 0 1{0.4) 0
Bile duct stenosis 0 1(2.3) 0 1{0.4) 0
Cholestasis 0 1({2.3) 0 1 {04y 0
Hyperbilimubinaemia 1 {0.8) 0 0 1{0.4) 0
Jaundice cholestatic 1 {0.8) 0 a 1{0.4) a
fﬁ.:pznan.! aminotransferase 1(0.8) 0 0 1(04) 0
ncreased
Bloed biloubin increased 1 (0.8} 0 0 1(0.4) 0
Electrocardiogram QT )
prolonged 0 0 1(1.8) 1(0.4) 0
Lymphocyte count )
decreased 1 (0.8} 0 0 1(0.4) 0
Meutrophil count decreased 1{0.8) 0 0 1{0.4) 0
White blood cell count
decreased 1 (0.8} 0 0 1(0.4) 0
Hyponatraemia 1{0.8) 0 0 1{0.4) 0
Pleural effusion 1 (0.8} 0 0 1(0.4) 0
Rash pruntic 0 1(2.3) 0 1(0.4) 0

Source: I55 Table 15.9.1. Data cuteff date: 14 January 2019 (AG120-C-002); Database lock date: 21 June 2021 (AG120-C-005).

Abbreviations: MedDFA = Medical Dictionary for Fegulatory Activities; PT = Preferred Term; QD = once daily;

TEAE = meatment-smergent adverse event.

Note: PTs are sorted in descending frequency of the Owerall column A subject with multiple ocourrences of a8 TEAE under

1 reament was counted only once in the PT for that reament. PTs were coded from MedDFA version 23.1. Percentages were

calculated based on M in each column.

Felated refers to smdy Teamnent-related. A TEAE with relationship missing (unknown) was counted as related

! Includes all cholangiocarcinoma subjects in Stdies AG120-C-005 and AG1 20-C-002 who had been exposed o ivosidenib
500 mg QD.

In Study AG120-C-005, the commonly reported Grade >3 TEAEs in ivosidenib-treated subjects with an
incidence >2% greater than placebo were: Anaemia, Ascites, Vomiting, Hyperbilirubinaemia, Fall,

Jaundice cholestatic, Cholangitis, and laboratory abnormalities (Aspartate aminotransferase increased,
Platelet count decreased, and Blood bilirubin increased).

Treatment related Grade >3 TEAEs that occurred in >1.0% of subjects in ivosidenib arm included Fatigue,
Anaemia, and Hypophosphataemia.

In Study AG120-C-005, the incidence of TEAE anemia was higher in the ivosidisenib arm compared to
the placebo arm (18.7% vs 5.1%) with more frequent grade > 3 anemia in the ivosidenib arm (7.3% vs
0%) including 2 patients (1.6%) with related grade > 3 anemia.
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Moreover, it appears that despite almost similar incidence of platelet count decreased (5.7% vs 5.1%)
the incidence of Grade >3 Platelet count decreased or Grade >3 thrombopenia was slightly higher in the
ivosidenib arm compared with the placebo arm (2.4% [3 cases] vs 0% and 0.8% [1 case] vs 0%,
respectively) and that Platelet count decreased and thrombocytopenia leading to treatment interruption
occurred each in 1 subject (1.6%) in ivosidenib arm. Platelet count decreased has been listed as ADR in
the product information.

In addition, it was reported a greater difference in incidence (>10%) between the ivosidenib arm and
placebo arm for White blood cell count decreased with higher incidence of Grade >3 neutrophil decreased
in the ivosidenib arm with 2 cases (1.6% vs 0%) and that 1 subject in the ivosidenib arm presented with
an ivosidenib related Neutrophil count decreased leading to treatment interruption.

Finally, regarding hematology laboratory abnormalities in Study AG120-C-005, it appears that the
incidence of newly occurring or worsening hematology abnormalities was higher (between arm difference
>5% for all grades or >2% for Grade >3) in subjects randomized and exposed to ivosidenib than placebo
for the following parameters: lymphocytes (low), hemoglobin (low), platelets (low), and leukocytes
(low). Recommendations on frequency of monitoring (blood laboratory testing) given the manageability
of these ADRs was added to the SmPC Section 4.2: complete blood count should be assessed prior to
the initiation of Tibsovo, at least once weekly for the first month of treatment, once every other week
for the second month, and at each medical visit for the duration of therapy as clinically indicated.

In Study AG120-C-005, the incidence of rash is higher in the ivosidenib arm compared to the placebo
arm (8.1% vs 0%). Almost all rash cases were grade 1 or 2, however, a case of rash grade >3
(maculopapular rash) which did not resolve following topical treatment and a case of “dermatitis
exfoliative generalized” which resolved without corrective treatment were reported.

Regarding Treatment-Related Grade >3 Adverse Events in Study AG120-C-005 there were more
treatment related Grade >3 TEAEs in the ivosidenib arm (6.5%) than in the placebo arm (0%). In the
ivosidenib arm, each of the Grade >3 TEAEs assessed by the Investigator as related to ivosidenib occurred
in <1.6% of subjects.

Treatment related Grade >3 TEAEs that occurred in >1.0% of subjects in ivosidenib arm included Fatigue,
Anaemia, and Hypophosphataemia.

In Study AG120-C-005 the incidences of hypophosphatemia were similar in both arms (4.9% vs 5.1%)
but Treatment related Grade >3 Hypophosphataemia TEAEs occurred in >1.6% (2) of subjects in
ivosidenib arm. Hypophosphataemia in the 2 subjects was confounded by underlying index disease,
including underlying metastases, medical history irritable bowel syndrome (IBS), ALP increases,
hypercalcaemia, decreased appetite, and intercurrent illness including hypoalbuminemia,
gastrointestinal symptoms (diarrhoea, constipation), electrolyte imbalances (hypokalaemia,
hyperglycaemia), ascites, and sepsis.

In the overall population of subjects with cholangiocarcinoma each of the Grade >3 TEAEs assessed by
the Investigator as related to ivosidenib occurred in <1.5% of subjects and Grade >3 TEAEs assessed by
the Investigator as related to ivosidenib that occurred in >1.0% of subjects included Fatigue and
Anaemia. It should be noted that in study Study AG120-C-002 1 subject with cholangiocarcinoma
presented with a Treatment-Related Grade >3 Electrocardiogram QT prolonged.

2.10.8.3. Serious adverse event, deaths, other significant events

On-treatment death AE
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Table 67. Summary of Adverse Events Leading to On-Treatment Deaths by Preferred Term -
Cholangiocarcinoma Population (Safety Analysis Set)

Ivosidenib 500 mg QD n (%)

Placebo, n (%)

AGLIN-C-005

AGIIN-C-005

AGLID-C-005

Without Crossover| Post-Crossover | AG120-C-002 |Overall'| Pre-Crossover
Preferred Term MN=113 N=43 N=61 N=118% N=5%
Subjects: With Any TEAE
Leading to On-Treatment 6{4.9) 14T 1(3.1) 10 {4.4) 0
Death
Intestinal obstruchon 1{0.8) 0 0 1{0.4) 0
Intestinal psendo-obstruction 0 1(2.3) 0 1{04) 0
Hepatic eurhosis 0 1{23) 0 1404 0
Clostridinm difficile mfsction 0 0 1(1.6) 1{0.4) 0
Preumonia 1(0.8) 0 0 1{0.4) 0
Sepsis 2(1.6) 0 0 2{0.9) 0
Procedural haemorrhage 0 0 1 (1.6} 1{04) 0
Hepatic encephalopathy 1{0.8) 0 0 1404 0
Pulmonary embolism 1{0.8) 0 0 1{04) 0

Source: I55 Table 18.16.1. Data cutoff date: 16 Jammary 2019 (AG120-C-002); Database lock date: 21 Fone 2021

(AG120-C-005).

Abbreviations: MedDFA = Medical Dictionary for Fegulatory Activities; PT = Preferred Term; QD = once daily;
TEAE = weatment-smergent adverse event.
Note: A subject with mmltiple ocourrences of 3 TEAE under 1| reatment was counted enly once in the PT for that treatment.
PTs were coded from MedDF A version 23.1. Percentages were calculated based on N in each column.
! Inchides all cholangiocarcinoma subjects in Studies AGI20-C4005 and AGI120-C-002 who had been exposed 1o ivosidenib

500 mg QD.

In Study AG120-C-005, 6 subjects (4.9%) experienced a TEAE leading to on-treatment death in the
ivosidenib arm. None (0%) was reported in the placebo arm. Of note, the median time on treatment
with ivosidenib was 2.8 months compared with 1.6 months with placebo.

Among the overall cholangiocarcinoma population who received ivosidenib 500 mg, the same trend is
observed with on-treatment deaths in 32 (14.0%) subjects and progressive disease that was the most
common reason for on-treatment death (9.2%), followed by TEAE (4.4%).

None of the TEAEs leading to on-treatment deaths among the overall cholangiocarcinoma population was
assessed by the Investigator as treatment-related.

Serious adverse events
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Table 68. Serious Adverse Events that Occurred in 22 Subjects by Preferred Term -
Cholangiocarcinoma Population (Safety Analysis Set)

Tvosidenib 200 mg QD, u (%) Placebo, n (%0}
AGLI-CDD=
Without | AG120-C-008 AC120-C-005
Crossover Post-Crossover| AGLI0-C-00Z(  Owerall Pre-Crossover
Preferred Term N=113 N=43 N=H1 N=11% =50
Subjects with Any SAE 43 (35.0) 12(27.9) 16 (25.5) 71 (3L1) 14(23.7)
Ascites 3(24) 12.3) 130 6(26) 2(3.4)
Cholangitis 3(24) 123 2(32) 6(2.6) 0
Pyrexia 2(L6) 12.3) 3(48) 6(26) 0
Sepsis 4(3.3) 0 1{1.6) 5022 134
Pleural effusion 2(L6) 0 21(32) 4(L8) 0
Pneymonia 4(33) 0 0 4(18) 1(L7)
Hip fracture 2(L6) 12.3) 1(16) 1(18) 0
Blood bilirubin increased 2(L6) 12.3) 1(16) 1(18) 0
Vomiting 2(16) 123 0 3(13) 0
Jaundice cholestatic 3(24) 0 0 3(13) 0
Hyperbilirabinaemia 3(24) 0 0 3(1.3) 0
Escherichia bacteraemia 2(L6) 12.3) 0 3(13) 0
Anaemia 1(08) 12.3) 0 2(0.9) 0
Biliary obstruction 1(08) 12.3) 0 2(0.9) 0
Biliary tract infection 1(08) 0 1(16) 2(0.9) 0
Gastromtestinal -\ .
raemorciogs 1(0.8) 1(23) 0 2(09) 0
Intestinal obstuction 2{1.8) 0 0 2009 0
Nausea 1(08) 0 1(16) 2(0.9) 0
Upper gastrointeshnal -\ .
i 1(08) 123 0 2(0.9) 0
Clostridim difficile s ]
- 0 0 21(32) 2(0.9) 0
Hepatic encephalopathy 1{0.8) 0 1{1.6) 2009 0
Ivosidenib 500 mg QD, n (%) Placeha, n (%)
AGI120-C-005
Without AG120-C-005 AGI120-C-005
Craossover Post-Crossover| AG120-C-002 Overalll Pre-Crossover
Preferred Term N=123 N=43 N=62 N=228 N=39
Dehydration 1(0.8) 0 1(1.6) 2(0.9) 0
Dryspnoea 1(0.8) 0 1(1.6) 2(0.9) 1(1.7)
Hypercalcasmia 1(0.8) 1(2.3) 0 2(0.9) 2(3.4)
Back pain 0 1(2.3) 0 1(0.4) 2(3.4)
Hyperkalaemia 1(0.8) 0 0 1(0.4) 2(3.4)

Source: ISS Table 18.10.1. Data cutoff date: 16 January 2019 {AG120-C-002); Database lock date: 21 June 2021

(AG120-C-005).

Abbreviations: MedDEA = Medical Dictionary forI Regulatory Activities; PT = Preferred Term; QD = once daily

SAFE = serious adverse event;.

Note: The table includes SAFs that occurred in =2 subjects in any column PTs are sorfed in descending frequency of the Overall

columm. A subject with multiple occurrences of an SAE under 1 treatment was counted only once in the PT for that treatment.

PTs were coded from MedDRA version 23.1. Percentages were calculated based on N in each column.

! Includes all cholangiocarcinoma subjects in Studies AG120-C-005 and AG120-C-002 who had been exposed to ivosidenib
500 mg QD.
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Table 69. Treatment-Related Serious Adverse Events by Preferred Term - Cholangiocarcinoma
Population (Safety Analysis Set)

Ivosidentbh 500 mg QD, u (%3) Placebo, n (%)
AG1I-C-008 ACLI0-C-00= ACL20-C-00s
Without Crossever| Post-Crossover | AGLI0-C-002 | Overall' |Pre-Crossover
Preferred Term N=123 N=43 N=62 WN=118 N=20
Subject: With Any Eelated 3004 i 0 (L3 i
SAF
Hyperbiliubinzenma 1{0.8) 0 0 1{04) 0
Jaundice cholestatic 1 (0.8} i 1] 1 (0.4) i
Electrocardiogram QT 1(08) 0 0 1(0.4) 0
prolonged
Plewral effusion 1{0.8) 0 0 1{04 0
Source: I55 Table 18.11.1. Data outoff date: 16 Jamaary 2019 (AG12-C-002); Database lock date: 21 June 2021
(AGI20-C005)

Abbreviations: MedDPA = Medical Dictionary for Regulatory Actvities; FT = Preferred Term; QD = once daily;

SAF = serions advarss event;

Mote: A subject with mmltiple ocomrences of an SAE under 1 treatment was coumnted only once in the PT for that mestment.

PTs were coded from MedDEA version 23 1. Percentages were calonlated based on N in each cohmmn.

Felated refers to smdy oestment-related An SAFE with relafionship missing (unknoam) was counted as related

! Inchodes all cholsngiocarcinoms subjects im Smdies AG120-C-005 and AG] 20-C-002 who had been exposed to ivosidenib
500 mg QD

Among subjects randomized and exposed to ivosidenib, SAEs assessed by the Investigator as treatment-
related occurred in 2.4% of subjects and included Hyperbilirubinaemia, Jaundice cholestatic,
Electrocardiogram QT prolonged, and Pleural effusion (with each event in no more than 1 subject all in
<1.0%).

In the overall cholangiocarcinoma population treated with ivosidenib 500 mg QD, serious adverse events
assessed by the Investigator as treatment-related occurred in 1.3% of subjects and included
Hyperbilirubinaemia, Jaundice cholestatic, Electrocardiogram QT prolonged, and Pleural effusion (all in
<1.0%).

However, 4 SAE of Gastrointestinal haemorrhage or upper gastrointestinal haemorrhage were reported.

Among the non-GI haemorrhagic events with ivosidenib, the majority were low grade and subjects were
able to maintain study treatment without any dose modifications. The applicant will continue to monitor
events of haemorrhage as part of routine pharmacovigilance activities.

The infections reported in study AG120-C005 did not appear to be associated with other factor that could
increase their likelihood, such us haematological/lab disorders, with very few infections leading to
treatment discontinuations, which provides some reassurance.

Adverse Events of Special Interest

For the cholangiocarcinoma indication, Electrocardiogram QT prolonged was the only AESI;

Electrocardiogram QT prolonged is an important identified risk as it can lead to life-threatening
ventricular arrhythmias, which can result in sudden cardiac death. The important identified risk is
supported by data from nonclinical findings and the clinical development program. Drug-drug interactions
with moderate or strong CYP3A4 inhibitors and/or concomitant use of drugs known to prolong the QT
interval is part of the risk associated with QT prolongation.
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Table 70. Overall Summary of Adverse Events From SMQ (Broad) of Torsades de Pointes/QT
Prolongation — Cholangiocarcinoma Population (Safety Analysis Set)

Ivoszidenib 500 mgz QD) u (%4) Placebo, n (%o)
AG120-C-00=
Without AGLI-C-D05 AGLID-C-is
Crossover |Post-Crozsover | AGL20-C-002 | Owerall'! | Pre-Crossover
N=113 N=43 N=62 N=118 N=0
Subjects with Any TEAE 12 (9.8) 1(23) B(12.% 2195 2034
Subjects with Grade =3 TEAE 2(1.6) 1(23) 2(332) 52 0
Subjects with Related TEAE 3(6.5) 1(23) 4(6.5) 1357 1(1.7
Subjects with Grade =3
Related TEAFE 0 0 1 (1.6} 1¢{0.4) 0
Subjects with SAE 1(0.8) 1(23) 0 2{(0.9) 0
Subjects with Related SAE 1(0.8) 0 0 1{0.4} 0
Subjects with TEAE Leadms
to Study Treztment Reduchon 433) 0 ¢ 4(1.8) 0
Subjects with Related TEAE
Leading to Stdy Treatment 4(33) 0 0 4¢1.8) 0
Feduction
Subjects with TEAE Leadng
to Study Treatment Intermupted L(08) 0 1(L6) 2009 0
Subjects with Related TEAE
Leading to Study Treztment 0 0 0 0 0
Intermupted
Subjects with TEAE Leadmg
to Study Treatment 0 0 0 0 0
Dhscontiniation
Subjects with Related TEAE
Leading to Study Treztment 0 0 0 0 0
Dhscontimiation
Subjects with TEAE Leadmyz
to Death 0 0 0 0 0
Subjects with Related TEAE q 0 h i i
Leading to Death
Source: IS5 Table 18.23.1.1. Data catoff date: 16 Jamary 2019 (AG1 20-C-002); Database lock date: 21 Tume 2021
(AGL20-C005)

Abbreviations: MedDFA =Medical Dictionary for Begulatory Activities; PT = Preferred Term; QD = once daily;

50O = Standardised MedDFA Query; SAE = serions adverse event; TEAE = reatment-smergenf sdverse event.

Note: QT prolongation TEAE equates to amy TEAE that falls mder the SMO) (Broad) of Torsades de Pointes QT prolongation.
Dieath was defined as any death that ocourred between first dose and 28 days afier last dose of stady medication.

Percentazes were caloulated based on I in each cohmmm.

A subject with mmltiple oconrences of a TEAE (PT using MedDFA version 23.1) was counted only once in the TEAE categary.
Feelated refers to study oeamment-related A TEAE with relationship missing (imknown) was counted s Felated

! Inchades all cholangiocarrinoms subjects in Stadies AG120-C-005 and AG120-C-002 who had been exposed to ivosidenib

500 me QD

In Study AG120-C-005, among subjects randomized and exposed to ivosidenib (N=123) and placebo
(N=59), 9.8% of subjects in the ivosidenib arm experienced QT prolongation (any Grade) compared with
3.4% of subjects in the placebo arm.

Among subjects with overall cholangiocarcinoma population with ivosidenib 500 mg QD (N=228), 9.2%
of subjects had at least 1 TEAE within the SMQ of Torsades de Pointes/QT prolongation (any Grade);
5.7% of subjects had TEAEs assessed by the Investigator as ivosidenib-related. Grade >3 TEAEs, SAEs,

TEAESs leading to ivosidenib treatment reduction, and TEAEs leading to ivosidenib treatment interruption
occurred in < 5 subjects. No subject had TEAEs leading to study treatment discontinuation or TEAEs
leading to death. Treatment-related AEs reported within the SMQ of Torsades de Pointes/QT prolongation
were Electrocardiogram QT prolonged and Syncope. There were no events of fatal arrhythmia or
Torsades de Pointes.
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In Study AG120-C-005, among subjects randomized and exposed to ivosidenib (N=123) and placebo
(N=59), the median time to onset of QT prolongation (any Grade) within the SMQ was longer in the
ivosidenib arm (28 days, range: 1 to 698 days) compared with the placebo arm (22 days; range: 15 to
29 days). In at least 75% of subjects with events in both the ivosidenib and placebo arms, time to first
event onset was within the first 30 days. Electrocardiogram QT prolonged occurred as early as 1 day and
up to 23 months after treatment initiation.

Among subjects in the overall cholangiocarcinoma population treated with ivosidenib 500 mg QD
(N=228), the median time to the first event of any grade was 29 days (range: 1-698). In 16 (76.2%) of
the 21 subjects treated with ivosidenib 500 mg QD who experienced these events, time to the first event
was <30 days. The median time to the first event of Grade 2 or 3 for subjects who experienced a TEAE
from the SMQ (N=14) was 22.5 days (range: 1-698). Of note, no Grade 4 or 5 TEAEs within the SMQ
were observed.

Hepatotoxicity:

Events that could occur in the context of hepatotoxicity (e.g., ascites, peripheral oedema, AST increased,
abdominal distension, blood bilirubin increased) were reported more frequently in ivosidenib-treated
patients than in placebo (pre-cross over). Other potential events that could occur in the context of
hepatotoxicity or worsening of the liver function (e.g., upper/rectal GI haemorrhages) were reported in
ivosidenib-treated patients. Further, some non-clinical findings were observed in two different species.

Hepatic disorders with a >5% greater incidence in the ivosidenib compared with placebo included: ascites,
aspartate aminotransferase increased, alanine aminotransferase, and hyperbilirubinaemia.

No subjects met Hy’s Law criteria.

In the CGC population, which often presents/develops liver function abnormalities during the course of
the disease, any potential to induce hepatotoxicity is considered as a matter of concern. Thus, the
applicant agreed to set up a closely monitoring in PSUR of “Drug-related hepatic disorder” cases.

Additional Adverse Events of Clinical Importance

Guillain-Barré syndrome

No cases of Guillain-Barré syndrome were reported in clinical trials in subjects with solid tumors,
including cholangiocarcinoma to date. However, 2 cases of Guillain-Barré syndrome were reported in
clinical trials with ivosidenib administered at the same regimen in patients with hematologic
malignancies. Neuropathy peripheral has been identified as an ADR of ivosidenib in patients treated for
cholangiocarcinome based on studies AG120-C-005 and 002.

Cases of Guillain-Barré syndrome will be systematically presented and evaluated in PSURs.

Leukoencephalopathy, including Progressive Multifocal Leukoencephalopathy (PML) and Posterior
Reversible Encephalopathy Syndrome (PRES)

No cases of PML or PRES were reported in any subject with solid tumors, including cholangiocarcinoma
to date.

2.10.8.4. Laboratory findings

In Study AG120-C-005, hematology laboratory abnormalities were expected given the reported TEAE.

Hematology laboratory abnormalities reported in the ivosidenib arm (N=123) as Grade >3 TEAEs included
anaemia (7.5 %), platelet count decreased (2.4%), neutrophil count decreased and white blood cell
count decreased (each 1.6%), lymphocyte count decreased and thrombocytopenia (each 0.8%) among
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subjects. The incidence of newly occurring or worsening hematology abnormalities was higher (between
arm difference >5% for all grades or >2% for Grade >3) in subjects randomized and exposed to ivosidenib
than placebo for the following parameters: lymphocytes (low), hemoglobin (low), platelets (low), and
leukocytes (low).

In Study AG120-C-005, serum chemistry laboratory abnormalities reported as Grade >3 TEAEs among
subjects in the ivosidenib arm (N=123) included blood bilirubin increased and hyponatraemia (each
5.7%); aspartate aminotransferase increased (4.9%); hypophosphataemia, hyperbilirubinaemia (each
3.3%); hyperkalaemia, blood alkaline phosphatase increased (2.4%); alanine aminotransferase
increased, hypoalbuminaemia (each 1.6%); and gamma-glutamyltransferase increased, hypercalcaemia,
hyperuricaemia, hypokalaemia, and transaminases increased (each 0.8%)

The incidence of newly occurring or worsening clinical chemistry abnormalities was higher (between arm
difference >5% for all grades or >2% for Grade 3-4) in subjects in the ivosidenib arm (than in placebo

for the following parameters high serum glucose, high ALP, high AST, high bilirubin, and high ALT.

In Study AG120-C-005, no unexpected safety finding was raised from vital signs. Pyrexia was the most
common TEAE reported. It should be noted that the incidence of subjects with hypertension was higher
in the ivosidenib arm (8.9% vs 3.4%).

Electrocardiograms

In Study AG120-C-005, among subjects in the ivosidenib arm (N=123), 8 (6.6%) had a QTcF (QT interval
corrected for heart rate using Fridericia’s formula) value >480 msec and 3 (2.5%) had a QTcF value
>500 msec post baseline. No subject in the placebo arm had a QTcF value >480 msec before crossover;
however, after crossover to ivosidenib, 1 (2.3%) subject had a QTcF value >480 to <500 msec. No
subject in the placebo arm had a QTcF value >500 msec.

Among subjects with cholangiocarcinoma treated with ivosidenib 500 mg QD and evaluated for ECG
(N=227), the incidence of QT increase of >60 msec from baseline was 10.1% and the incidence of QT
>500 msec was 2.2%; the incidence of QTcF increase of >60 msec from baseline was 5.7% and the
incidence of QTcF >500 msec was 2.2%.
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Table 71. Summary of Notable ECG values During the On-treatment Period - Cholangiocarcinoma
Population (Safety Analysis Set)

Ivosidenib 500 mg QD Placebo
AGLI0-C-D0S
without AGLI0-C-D05
Crossover Post-Crossover| AGLI0-C-002 Overall* AGLI0-C-005
ECG Parameter N=1213 N=43 N=61 N=118 N=50
Criteria n/N1 (%) n/N1 (%) N1 (%) oW1 (%) n/N1 (%)
QT (msec)
=30 increase from baseline 60/122 (49.2) 23/43 (33.5) | 38/62(613) | 121/227(53.3) | 14/58 (24.1)
=60 mncrease from baseline 87122 (6.6) 6/43 (14.0) Q62 (14.3) | 237227(10.1) 5B (3.4)
=450 220254 £8/43(18.6) 1062194y | 51227(22.5) | T/58(12.1)
=480 6122 (4.9) 343 (7.0 3/62(8.1) 14227 (6.2) 158 (1T
=500 2122 (1.6) 1/43 (2.3} 262 (3.2) 522722 0/58
QTcF (msec)
=30 increase from baseline 53122 (43.4) 18/43 (41.9) | 33/62(33.2) | 1047227 (45.8) | 10/38(17.2)
=60 increase from baseline 6122 (4.9 1/43 (2.3) 662 (9.7) 13227 (3T 0/38
=430 53122 (43.4) 14/43 (32.6) | 32/62(531.6) | 99227 (43.6) | 11/38(19.00
=480 87122 (6.6) 1/43 (2.3} 562 (8.1) 147227 (6.2) 0/58
=500 3122 (2.5) 0/43 262(32) 5272 0/58

Source: I35 Table 18.38.1. Data cutoff date: 16 January 2019 (AG120-C-002); Database lock date: 21 Fune 2021
{AG120-C-005).

Abbreviations: ECG = electrocardiogram; QD = ance daly; QTeF = QT mnterval corrected for beart rate using Frndeneia’s
formmla.

Mote: The denominator used to caleulate percentages 15 M1, the number of subjects mn the safety analy=1s set within each
treatment arm with at least 1 post-baseline assessment dunng the on-treatment penod or (for changes from basehine only) both
baseline and at least | post-baseline assessment during the on-treatment period. Baseline was defined as the last assessment
before start of study treatment. Tnphicate ECGs were collected 1n Study AG120-881-C-00] and certain visits m Study
AG120-C-002. The classification of notable vahies was based on the averzge of the mplicate values at each scheduled
assessment.

! Includes all cholangiocarcinoma subjects in Studies AG120-C-005 and AG120-C-002 who had been exposed to ivosidenib
500 mg QD

No unexpected safety findings were raised from ECOG PS score.
2.10.8.5. In vitro biomarker test for patient selection for safety
NA

2.10.8.6. Safety in special populations

Age

In Study AG120-C-005, the incidence of TEAE was similar between the ivosidenib and placebo arms for
subjects <65 years of age (97.5% vs 97.1%); however higher for subjects 65-<75 years of age (100%
vs 93.3% [14 of 15 subjects]) but lower for subjects =75 years of age (92.3% [12 of 13 subjects] vs
100% [10 subjects]).

Given the small number of subjects in some subgroups (>75 years), the comparison is challenging.

Accidents/injuries, vascular disorders, infections/infestations and sum of postural
hypotension/falls/blackout/syncope/dizziness/ataxia/fracture AEs appeared more frequently in 75 and
older than those > 65. These data need to be taken cautiously due to the small size of some of the age
subgroups. Overall, no new concerns are identified regarding the elderly population.

Gender
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Based on data available, overall no clinically meaningful differences in the incidence of TEAEs between
the gender groups were observed suggesting that there is no increased risk for ivosidenib induced
undesirable effects due to gender.

Race

In Study AG120-C-005, among subjects randomized and exposed to ivosidenib (N=123) and placebo
(N=59), the incidence of TEAE was similar in the ivosidenib and placebo arms for White subjects
(98.6% vs 97.0%); however higher for Asian subjects (100% [15 subjects] vs 87.5% [7 of 8
subjects]). Given the small size of the Asian population, the comparison is challenging.

Adverse Events by Baseline Renal Function

Adverse events by baseline renal function were evaluated based on creatinine clearance and on
Estimated Glomerular Filtration Rate (eGFR).
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Table 72. Overall Summary of Treatment-Emergent Adverse Events by Baseline Renal Function Based

on Creatinine Clearance (SAS)

Ivosidenib 500 mg QD, Overall!
(N=128), n (%)

Placebo
(N=59), n (%0)

Baseline Renal Function {CrCI)

Baseline Renal Function (CrCl)

Mild Moderate Mild Moderate
Normal | Impairment | Impairment | Normal | Impairment | Impairment

Preferred Term (N=120) (IN=T5) (N=2T) (N=15) (N=1T) N=1T)
Subjects With Any TEAE 118 (98.3)| 74(98.7) 15(91.6) (93;“} 16 (94.1) 17 (100.0)
Subjects with Grade =3 TEAE | 63 (32.3) | 34 (43.3) 13 (48.1) | 6(24.0) 5(29.4) 11(64.7)
Subjects with Related TEAE T1(39.2) | 36(747T) 15 (55.6) {4}110] 6(33.3) 6(33.3)
Subjects with Grade =3 - - -
Related TEAE 3(42) 7(93) 2(74) 0 0 0
Subjects with SAE 39325 | 200267 3(29.6) 6 (24.0) 1(59) T(41.2)
Subjects with Related SAE 2(1.7) 1(1.3) 0 0 0 0
Subjects with TEAE Leading - i
to Study Treatment Reduoction 2(17) 463 LG 0 0 0
Subjects with Related TEAE
Leading to Study Treatment 2(1.7N) 4(5.3) 1(3.7) 0 0 0
Eeduction
Subjects with TEAE Leading | .. - = = 217 =
to Study Trea Interrpted 35(29.2) | 22(293) 3(18.3) 2(8.00 3(17.6) 6 (33.3)
Subjects with Related TEAE
Leading to Study Treatment 5(4.2) 9120y 0 0 0 0
Intermpted
Subjects with TEAE Leading
to Study Treatment 7(38) 4(.3) 0 2(8.0) 2(11.8) 1(59)
Discontinuation
Subjects with Related TEAE
Leading to Study Treatment 1{0.8) 1(1.3) 0 0 0 0
Discontinuation
Subjects with TEAE Leading a '
to Death 4(33) 4(5.3) 1(3.7) 0 0 0

Source: IS5 Table 18.31.1.1. Data cutoff date: 16 Jamuary 2019 (AG120-C-002); Database lock date: 21 Jume 2021

(AGI120-C-005).

Abbreviations: CrCl = creatinme clearance; MedDEA =Medical Dictionary for Eegulatory Activities; PT = Preferred Term:
QD = once daily; SAE = senious adverse event; TEAE = treatment-emerzent adverse event.
Note: Baseline renal fimction based on creatinine clearance (ml.min): Nommal (=20); Mild Impairment (60 - =90);

Moderate Impaimment (30 - <60).

1 Five subjects were missing values for baseline renal fimetion based on creatinine clearance and are not included in this

summary table.
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Table 73. Overall Summary of Treatment-Emergent Adverse Events by Baseline Renal Function Based

on eGFR - Cholangiocarcinoma Population (Safety Analysis Set)

Ivosidenib 500 mg QD, Overall! Placebo
(IN=218), n (%) (N=59), n (%0)
Baseline Renal Function (e GER) Baseline Renal Function (e GFR)
Ald Moderate Mild Moderate
Normal |Impairment |Impairment| Normal |Impairment|Impairment
Preferred Term (IN=04) (N=104) (N=27) (N=20) (N=23) (N=16)
Subjects With Any TEAE | 94 (07.0) [ 103 (20.0) 15(92.6) 19 (95.0) 22 (95.T) 16 (100.0)
Subjects with Grade =3 s1(531) | 47(452) | 16(593) | 6(300) | 7304 | 9563
TEAE
Subjects with Related 59(61.5) | 68(65.4) | 16(59.3) | 7(35.0) | 1035 | 6(37.9)
TEAE
Subjects with Grade =3
Related TEAE 5(5.2) 6 (5.8) 3(11.1) 0 0 0
Subjects with SAE 20 (30.2) 32(30.8) 10 (37.0) 4(20.0) 5(21.7) 5(31.3)
Subjects with Related SAE 2(2.1) 1(1.0) 0 0 0 0
Subjects with TEAE
Leading to Study Treatment 2(2.1) 329 2(74) 0 0 0
Reduction
Subjects with Related
TEAE Leading to Study 2(2.1) 329 2(74) 0 0 0
Treatment Reduction
Subjects with TEAE
Leading to Study Treatment | 30 (31.3) 27 (26.0) 8(29.6) 1(5.0) 5(21.7) 5(31.3)
Interrepted
Subjects with Related
TEAE Leading to Study T(7.3) 5(48) 2(74) 0 0 0
Treatment Intermupted
Subjects with TEAE
Leading to Study Treatment 6 (6.3) 329 2(74) 2(10.0) 1{4.3) 2{12.5)
Discontinuation
Subjects with Related
TEAE Leading to Study 1(1.0) 1(1.0) 0 0 0 0
Treatment Dizcontinnation
Subjects with TEAE . - -
Leading to Death 3(3.2) 329 2(74) 0 0 0
Source: ISS Table 18.32.1.1. Data cutoff date: 16 Jamuary 2019 (AG120-C-002); Database lock date: 21 Jime 2021

(AGI120-C-003).

Abbreviations: eGFE. = estimated glomerular filtration rate; QD = once daily; SAE = senious adverse event;
TEAE = treatment-emergent adverse event.
Mote: Baseline renal fimction based on eGFE. (ml/min/1.73 m®): Nommal (=90); Mild Impairment {50 - <90); and Moderate

Imparment {30 - <60).

In Study AG120-C-005, among subjects randomized and exposed to ivosidenib (N=123) and placebo
(N=59), the incidence of TEAEs were similar between arms for subjects with mild renal impairment
(97.6% [40 of 41 subjects] vs 94.1% [16 of 17 subjects]), and moderate renal impairment (100% [13
subjects] vs 100% [17 subjects]). Considering subgroups with limited numbers of patients, comparisons
are challenging.

However it could be noted that in subjects with moderate renal impairment evaluated based on eGFR at
baseline, it was reported in the ivosidenib arm (N=12 subjects) versus the placebo arm (N=16 subjects)
a slightly higher incidence of gastrointestinal events (Diarrhoea, Nausea, Gastrooesophageal reflux
disease), Anaemia, Decreased appetite, Hyperglycaemia, Hypermagnesaemia, Blood creatinine
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increased, Electrocardiogram QT prolonged, Back pain, Cough, Oropharyngeal pain, Pruritus, Chills,
Pyrexia, Pneumonia, Platelet count decreased, Weight decreased, Weight increased, White blood cell
count decreased, Arthralgia, Muscle spasms, and Hypertension.

In the pool of cholangiocarcinoma subjects treated with ivosidenib 500 mg QD (N=228) based on
creatinine clearance, the percentage of subjects with at least 1 TEAE was similar between subjects with
normal renal function (98.3%) and subjects with mild (98.7%) or moderate (92.6%) impairment.
Converging data were retrieved when the renal function is based on evaluate eGFR for subjects with
normal renal function (97.9%) and subjects with mild (99.0%) or moderate (92.6%) impairment.

In the overall cholangiocarcinoma population (N=228) treated with ivosidenib 500 mg QD, only 1 subject
had severe renal impairment at baseline based on creatinine clearance and eGFR and experienced the
following AEs: Anaemia, Diarrhoea, Asthenia, Seasonal allergy, and Myalgia.

Adverse Events by Baseline Hepatic Function
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Table 74. Overall Summary of Treatment-Emergent Adverse Events by Baseline Hepatic Function -
Cholangiocarcinoma Population (Safety Analysis Set)

Ivosidenib 500 mg QD, Overall! Placebo
(N=118).n (%) (N=59), n (%0)
Baseline Hepatic Function Baseline Hepatic Function
Mild Moderate Mild Moderate
Normal |Impairment|Impairment| Normal |Impairment|Impairment
Preferred Term (N=119) (N=104) (N=5) (N=34) (N=15) (N=0)
Subjects With Any TEAE 116 (97.5) | 102 (98.1) | 5(100.0) | 32(94.1) | 25(100.0) 0
Subjects with Grade =3 TEAE| 51 (42.9) 60 (37.7) 3 (60.0) 10 (29.4) 12 (48.0) 0
Subjects with Related TEAE 76 (63.9) 67 (64.4) 1(20.0) 12 (33.3) 11 {44.0) 0
Subjects with Grade =3 0
Related TEAE 4(34) 10 (9.6) ] 0 0
Subjects with SAE 27227 42 (40.4) 2 (40.0) 7(20.6) T(28.0) 0
Subjects with Related SAE 0 3(29) ] 0 0 0
Subjects with TEAE I eading " 0
to Study Treatment Reduction 3@ 1639 0 0 0
Subjects with Related TEAE 1]
Leading to Stmdy Treatment 3(2.5) 4(3.3) 0 0 0
Eeduction
Subjects with TEAE I eading 1]
to Study Treatment 26 (21.8) 38 (36.3) 1(20.0) 5(14.7) 6(24.0)
Intermupted
Subjects with Related TEAE 0
Leading to Study Treatment 9(7.6) 5(48) ] 0 0
Intermupted
Subjects with TEAE I eading 1]
to Study Treatment 5(4.2) 6(3.8) ] 1(29) 4(16.0)
Discontinuation
Subjects with Related TEAE 0
Leading to Stmdy Treatment 0 2(1.9) 0 0 0
Discontinuation
Subjects with TEAE Leading
to Eileaﬂ.l = 6 (5.0) 3(29) 1(20.0) 0 0 0

Source: ISS Table 18.33.1.1. Data cutoff date: 16 Jamuary 2019 (AG120-C-002); Database lock date: 21 June 2021

(AG120-C-005).

Abbreviations: eGFF. = estimated glomerular filiration rate; QD = once daily; SAE = senions adverse event;

TEAE = treatment-emergent adverse event.

Note: Baseline liver fimction based on NCT ODWG Criteria for hepatic impairment: Normal (total bilirubin =ULN and

AST =ULN}); Mild Impaimment (total bilinsbin <ULN and AST=ULN; or total bilimabm =1.0 = — 1.5 = ULN});

Moderate Impairment (total bilirabin =1.5 * — 3 = ULN).

! Inchudes all chelmngiocarcinoma subjects in Studies AG120-C-003 and AG120-C-002 who had been exposed to ivesidemb

500 mg QD.
Ivosidenib is metabolized predominantly by CYP3A4, and hence there is the potential for hepatic
impairment to affect ivosidenib exposure. The potential impact of baseline hepatic function on ivosidenib

safety was evaluated based on the NCI Organ Dysfunction Working Group criteria.

In Study AG120-C-005, most subjects in the ivosidenib and placebo arms had either normal (62 vs 34
subjects) or mild (59 vs 25 subjects) hepatic impairment at baseline, respectively. Only 2 subjects in
the ivosidenib arm had moderate liver impairment at baseline and no subject had severe hepatic
impairment at baseline.

Among subjects with cholangiocarcinoma, a majority of the subjects had normal hepatic function
(N=119) or mild hepatic impairment (N=104) at baseline. Only 5 subjects had moderate hepatic
impairment and no subjects had severe hepatic impairment at baseline. The percentage of subjects with
at least 1 TEAE was similar between subjects with normal hepatic function (97.5%) and mild (98.1%)
and moderate (100.0%) hepatic impairment.
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Among all TEAEs across both treatment arms in Study AG120-C-005, there was a trend of higher
frequency TEAEs in subjects with mild hepatic impairment compared to subjects with normal hepatic
function. The TEAEs of anaemia and QT prolongation were reported at higher incidence in subjects with
mild hepatic impairment; these are known ADRs in subjects with cholangiocarcinoma, described in the
Section 4.8 of the SmPC. Section 4.8 of the SmPC reflects the trend of higher ADR incidence observed
in patients with mild hepatic impairment with the information:” Trend to a higher incidence of adverse
reactions was observed in patients with mild hepatic impairment (Child-Pugh class A)”. Section 4.4 of
the SmPC indicates that Ivosidenib should be used with caution in patients with mild hepatic impairment
(Child-Pugh class A).

As for the overall cholangiocarcinoma population, very few subjects (5) had moderate hepatic function
at the baseline and no subjects had severe hepatic impairment, no conclusion can be drawn on the
safety of ivosidenib in these situations.

Extrinsic Factors

Adverse Events by Geographic Region

In Study AG120-C-005, the incidence of TEAEs were similar between the ivosidenib and placebo arms
for subjects from North America (97.6% [81 of 83 subjects] vs 97.4% [37 of 38 subjects]) and for
subjects from Western Europe (97.0% [32 of 33 subjects] vs 100.0% [16 subjects]).

2.10.8.7. Immunological events

NA

2.10.8.8. Safety related to drug-drug interactions and other interactions

Please refer to section Pharmacology-PK for drug-drug interactions and other interactions.
2.10.8.9. Discontinuation due to adverse events

Discontinuation

In Study AG120-C-005, similar incidences of subjects in the ivosidenib arm had a TEAE leading to
treatment discontinuation as compared with the placebo arm (7.3% vs 8.5%).

Adverse events leading to study treatment discontinuation in the ivosidenib arm were Acute kidney
injury, Ascites, Intestinal obstruction, Generalised oedema, Hyperbilirubinaemia, Abdominal infection,
Sepsis, and Hepatic encephalopathy.

Among overall cholangiocarcinoma population, TEAEs leading to study treatment discontinuation
occurred in a slightly lower incidence (4.8%) and were quite similar: Acute kidney injury, Ascites,
Intestinal obstruction, Intestinal pseudo-obstruction, Generalised oedema, Hepatic cirrhosis,
Hyperbilirubinaemia, Abdominal infection, Sepsis, and Hepatic encephalopathy. Treatment related-AEs
leading to study treatment discontinuation were Generalised oedema (Subject 107-1808) and
Hyperbilirubinaemia (Subject 113-1084).

Generalized oedema in this subject was confounded by pre-existing conditions, co-occurring illness and
TEAEs, concomitant therapy, and negative dechallenge of ivosidenib.

In patients treated with ivosidenib, the frequency of treatment discontinuation due to adverse
reactions was 2%. Adverse reactions leading to discontinuation were ascites (1%) and
hyperbilirubinemia (1%).

Dose interruptions

Assessment report
EMA/173654/2023 Page 155/251



In Study AG120-C-005, as expected, a higher incidence of subjects in the ivosidenib arm (30.1%) had
a TEAE leading to treatment interruption as compared with the placebo arm (18.6%).

The most frequent TEAE leading to study treatment interruption (>2% of subjects) in the ivosidenib arm
were Aspartate aminotransferase increased, Cholangitis, Alanine aminotransferase increased, ascites,
hyperbilirubinaemia and sepsis.

Treatment related AEs leading to treatment interruption were Fatigue in 4 ivosidenib-treated subjects,
and the following TEAEs were assessed as treatment-related by the Investigator (each in 1 ivosidenib-
treated subject): Nausea, Stomatitis, Oedema peripheral, Jaundice cholestatic, Neutrophil count
decreased, Dizziness, Pleural effusion, and Rash pruritus.

Among overall cholangiocarcinoma population treated with ivosidenib 500 mg QD, the trend was similar
as 28.5% of subjects had treatment interruptions. No individual TEAE leading to study treatment
interruption occurred in more than 3% of subjects. The most frequent TEAE leading to study treatment
interruption (>2% of subjects) were Pyrexia and Aspartate aminotransferase increased, Fatigue,
Cholangitis, and Alanine aminotransferase increased.

It should be noted that 2 subjects had Electrocardiogram QT prolonged leading to ivosidenib treatment
interruption.

The frequency of dose interruption of ivosidenib due to adverse reactions was 16%. The most common
adverse reactions leading to dose interruption were hyperbilirubinemia (3%), alanine aminotransferase

increased (3%), aspartate aminotransferase increased (3%), ascites (2%) and fatigue (2%).

Dose reduction

In Study AG120-C-005, as expected, a higher incidence of TEAE leading to treatment dose reduction
was observed in the ivosidenib arm (4.1%) compared with the placebo arm (0%). The TEAEs that led to
ivosidenib reduction included Electrocardiogram QT prolonged (3.3%) and Neuropathy peripheral
(0.8%).

Among subjects with cholangiocarcinoma treated with ivosidenib 500 mg QD (N=228), TEAEs leading to
study treatment reduction occurred in 3.1% of subjects and included: Electrocardiogram QT prolonged,
Fatigue, Blood bilirubin increased, and Neuropathy peripheral. All these events were assessed by the
Investigator as related to study treatment.

The frequency of dose reduction of ivosidenib due to adverse reactions was 4%. Adverse reactions
leading to dose reduction were electrocardiogram QT prolonged (3%) and neuropathy peripheral (1%).

2.10.8.10. Post marketing experience

At 16 January 2021 no new safety information were identified through post-marketing use.

2.10.9. Discussion on clinical safety

The safety profile of ivosidenib as monotherapy in the cholangiocarcinoma indication is based on the
pivotal study AG120-C-005, a phase 3 double-blind, placebo-controlled study which included 225
previously treated subjects with nonresectable or metastatic cholangiocarcinoma with an IDH1 mutation
(123 treated with ivosidenib and 59 with placebo). After documented disease progression, 43 subjects
randomized to the placebo arm were given the opportunity to cross over to the active treatment arm
and receive ivosidenib.
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In addition, supporting safety data were provided for ivosidenib monotherapy at the same posology from
the subpopulation of patients with cholangiocarcinoma (N=62) in the open label multicentre Phase 1
Study AG120-C-002 which also includes subjects with other solid tumors.

Additional safety data were also provided from another ongoing Phase 1 Study AG120-881-C-001 with
14 subjects with glioma.

The methodology based on comparative data versus placebo and also a pooled population strategy with
patients with cholangiocarcinoma from studies AG120-C-005, AG120-C-002, and AG120-881-C-001
(n=228 patients), is acceptable for characterisation of the drug safety profile for the claimed indication
in its general aspects.

Patient exposure

In the pivotal study, the median exposure in ivosidenib arm was 2.8 months with half of patients in
ivosidenib arm, exposed for more than 3 months and only 15.4% of subjects exposed for more than 12
months. Median exposure in placebo arm was slightly shorter (1.6 months). The overall
cholangiocarcinoma population (N=228), allows to collect data from a slightly longer exposure to
ivosidenib (median duration of 3.6 months and exposure =12 months in 17.1% of subjects).

The limited long-term exposure available and the differences in exposure duration between the ivosidenib
and placebo groups were identified as key safety concerns. In order to reduce the potential impact of
these aspects on the characterisation of the safety profile in the intended indication, exposure-adjusted
data was provided. Data have been presented according to the original treatment assignment, with 123
and 59 patients in the ivosidenib and placebo groups, respectively. For the placebo subjects, data before
their cross-over was considered. Overall, the exposure-adjusted data showed similar or even lower
frequencies for the ivosidenib group, which is reassuring. The only SOCs with AEs more frequent for
ivosidenib than for placebo were in the ear/labyrinth disorders (0.12 person-years, CI95% (0.06-0.23)
vs. 0.09 person-years, CI95% (0.01-0.66)), eye disorders (0.10 person-years, CI95% (0.05-0.21) vs.
0.09 person-years, CI95% (0.01-0.66)) and immune disorders (0.104 person-years, CI95% (0.061-
0.14) vs. (0 person-years).

Other key safety data broken down over time by month were provided, which is considered informative
and did not show any worrisome differences.

Per AG120-C-005 study design, once placebo patients progressed, they were allowed to cross-over to
active treatment. The applicant has provided safety data broken down into “pre-crossover” and “post-
crossover” information. Due to the crossover, the exposure in each treatment group is
uneven/unbalanced, which is considered a limitation for the assessment of the comparative safety.

In the pivotal study, the main reason for treatment discontinuations was disease progression in both
arms. This explains the short ivosidenib exposure, which do not allow to collect long-term data. The
proportion of patients who discontinued treatment due to adverse event was small and similar in both
arms (6.5% and 6.8%).

A high relative dose intensitiy (>95%) was observed across groups. This fact added to the observed
small number of discontinuations due to AEs in both arms, suggests that ivosidenib toxicities are
manageable and the tolerability appears to be acceptable.

Globally, the pivotal study there were no meaningful differences in the demographics characteristics
across the treatment arms and the baseline characteristics appear balanced between the treatment
arms. The median age was 61.0 years in ivosidenib arm with 10.6% of subjects over 75 years. Study
AG120-C-005 and Study AG120-C-002 permitted cholangiocarcinoma subjects with 1 or 2 prior lines of
therapy, and Study AG120-C-002 also permitted more heavily pretreated patients (>2 prior lines of
therapy).
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Regarding demographics, although no large differences were observed, it was noted that study AG120-
C-002 was mainly conducted in North America (n=60, 96.8% of subjects) with minimal representation
of EU patients (n=2, 3.2%), which rises concerns about representability. It was clarified that the
representation of European population in the main study is approximately 27%, with clinical sites in
Spain, Italy, France and UK. The subgroup analyses did not show differences in safety profile based on
the region (data from previous round, not shown here). No alarming data were identified in the 2 EU
patients in study AG120-C-002.

Adverse events

In the pivotal study, despite a slight difference of treatment duration between ivosidenib and placebo
arms, the incidences of subjects with TEAEs were similar in both arms (97.6% vs 96.0%). However, the
incidence of Grade =3 TEAEs, was higher in the ivosidenib arm (51.2% vs 37.3%). The incidence of SAEs
was also higher in the ivosidenib arm when compared with placebo (35.0% vs 23.7%).

A similar trend is observed in the overall cholangiocarcinoma population treated with 500 mg ivosidenib

QD.

In order to be able to cross-over, treatment assignment was unblinded for those patients who had
progressed. As a result, the causality assessment in crossed over patients need to be taken cautiously.

Common Adverse Events

Many of the adverse events could represent manifestations of advanced cholangiocarcinoma, intercurrent
illness, tumor burden, and/or residual toxicity in this heavily pre-treated (eg, gemcitabine, cisplatin, and
oxaliplatin) population.

The most frequent TEAEs by SOC in the overall cholangiocarcinoma population were in SOC
Gastrointestinal disorders (74.1%) which might be explained by the targeted disease
(cholangiocarcinoma).

As there are confounding factors associated with the events of cough, the “"cough” event is not considered
an ADR. This will continue to be monitored as part of routine pharmacovigilance activities.

The applicant provided further discussions on the three following TEAE: hyperglycaemia, hypertension
and myalgia. These are not considered as ADRs in the SmPC. The applicant will continue to monitor
these events as part of routine pharmacovigilance activities.

Common Grade =3 Adverse Events

As identified from non-clinical data, hematotoxicity is retrieved in clinical data with frequent and severe
AE of anaemia, platelet count and neutrophil decreased. The applicant has provided additional analysis
on haematotoxicity events in CCA and added to the SmPC Section 4.2 recommendations on frequency
of monitoring (blood laboratory testing) given the manageability of these ADRs.
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TEAE leading to on-treatment death

An imbalance in the number of AEs leading to death is noted between ivosidenib-treated patients and
placebo. Some of these AEs leading to death could occur in the context of hepatotoxicity (e.g., hepatic
encephalopathy, hepatic cirrhosis). The applicant discussed any potential reasons behind this imbalance.
A total of 10 patients, 8 from study AG120-C005 and 2 study AG120-C002, had a TEAE leading to death.
The SOCs of these AEs were infections/infestations (4), hepato-biliary disorders (2), GI disorders (2),
vascular disorders (1) and injury/procedural complications (1). None of these AEs were considered as
treatment-related by the investigator. These deaths were attributed to complications of the underlying
disease and a pattern/trend among these AEs was no identified.

Adverse Events of Special Interest

From their prior knowledge of the product in their haematological development, the applicant has
identified QT interval prolongation, Guillain Barré Syndrome and Leukoencephalopathy as AESIs for
ivosidenib. Electrocardiogram QT prolonged was the only AESI proposed for the cholangiocarcinoma
indication.

Cases of Guillain-Barré syndrome will be systematically presented and evaluated in PSURs. No additional
information is added in the Section 4.4 of the SmPC as the peripheral neuropathy TEAEs reported across
studies AG120-C-005 and AG120-C-002 in cholangiocarcinoma subjects were all low grade, non-serious
and manageable.

Overall, no clear mechanism has been identified to suggest that the development of PML or PRES resulted
from ivosidenib treatment. Cumulatively, these data support the Sponsor’s assessment that PML and
PRES are not safety concerns or potential risks with ivosidenib use in the indications proposed in this
MAA. Despite absence of reported cases of PML and PRES in any subject with solid tumors, including
cholangiocarcinoma to date, few cases were reported in other indications. Events of PML and of PRES
will be closely monitor throughout PSUR by reviewing and discussing of each reported case in each PSUR.

QT interval prolongation

For cholangiocarcinoma, concentration-QTc interval analyses were conducted with data from studies
AG120-C-002 and AG120-C-005 and demonstrated that the risk of QT interval prolongation increases
with increases in plasma Cmax.

ECG QT prolonged is listed in section 4.8 of the SmPC, and currently, to mitigate the risk, it is
recommended to monitor ECG prior initiation of the treatment, at least weekly for the first 3 weeks and
then monthly. Recommendation to avoid concomitant treatment known to prolong the QTc interval or
moderate or strong CYP3A4 inhibitors is also provided. Dose modifications are further recommended in
case of grade 2, 3 and 4 ECG QT prolongation and in case administration of a strong CYP3A4 inhibitor is
unavoidable (section 4.2 of the SmPC). In addition, a warning regarding QT prolongation is provided in
section 4.4 with the recommendation to closely monitor patients with congenital long QTc syndrome,
congestive heart failure or electrolyte abnormalities.

Even though the measures provided in the SmPC seem restrictive, ECG QT prolonged was a frequent
TEAE including frequent grade 3 events which are a risk factor associated with polymorphic ventricular
arrhythmias. Considering that patients were carefully selected (QT <450 msec, no cardiac disease) in
clinical studies, considering furthermore that dose-exposure relationship is highly variable, with a large
proportion of patients exposed to potentially critical concentration with respect to QT prolongation,
implementation of additional mitigation measures were considered needed.
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Laboratory abnormalities

The incidence of newly occurring or worsening clinical chemistry abnormalities was higher (between arm
difference >5% for all grades or =2% for Grade 3-4) in subjects in the ivosidenib arm (than in placebo
for the following parameters high serum glucose, high ALP, high AST, high bilirubin, and high ALT.
Aspartate aminotransferase increased, alanine aminotransferase increased and blood bilirubin increased
are listed in section 4.8 of the proposed SmPC.

Safety in special populations

Overall, no meaningful differences were retrieved for intrinsic Factors such as age, gender and race.
Comparisons were challenging for some subgroups considering the small sample size.

Renal impairment

According to PK data, mild or moderate renal impairment do not affect ivosidenib exposure. In Study the
pivotal study, the incidence of TEAEs were similar between arms for subjects with mild renal impairment
(97.6% vs 94.1%), and moderate renal impairment (100% vs 100%), but, considering limited numbers
of patients with moderate renal impairment, comparisons are challenging. Since no patient with severe
renal impairment was included in the pivotal study (only one was retrieved in the pooled
cholangiocarcinoma population), this population has been listed by the applicant in the RMP as a missing
information and a PK study is planned (see RMP and Discussion on Clinical Pharmacology).

Hepatic impairment

The safety of ivosidenib have not been established in patients with moderate and severe hepatic
impairment (Child-Pugh classes B and C). Tibsovo should be used with caution in patients with moderate
and severe hepatic impairment and this patient population should be closely monitored. A trend to a
higher incidence of adverse reactions was observed in patients with mild hepatic impairment (Child-Pugh
class A) (See SmPC sections 4.2, 4.8 and 5.2.).

Use in patients with severe hepatic impairment has thus been listed in the RMP as a missing
information in the RMP and a PK study is planned (see RMP and Discussion on Clinical Pharmacology).

Discontinuation due to adverse events

In the pivotal study, the incidence of TEAE leading to treatment discontinuation was similar between the
ivosidenib and placebo (7.3% vs 8.5%) with 1.6% of subjects with related TEAE leading to study
treatment discontinuation in the ivosidenib arm and none in the placebo arm. Among overall
cholangiocarcinoma population the incidence was 4.8% and TEAE leading to treatment discontinuation
were: Acute kidney injury, Ascites, Intestinal obstruction, Intestinal pseudo-obstruction, Generalised
oedema, Hepatic cirrhosis, Hyperbilirubinaemia, Abdominal infection, Sepsis, and Hepatic
encephalopathy. Treatment related-AEs leading to study treatment discontinuation were Generalised
oedema and Hyperbilirubinaemia. The treatment related-AEs “Generalised oedema” will continue to be
monitored via routine pharmacovigilance activities.

Dose modifications due to adverse events

In the pivotal study, the incidence of a TEAE leading to treatment interruption was higher in the ivosidenib
arm compared to placebo arm (30.1% vs 18.6%). The most frequent TEAE leading to study treatment
interruption (>2%) in the ivosidenib arm were Aspartate aminotransferase increased, Cholangitis,
Alanine aminotransferase increased, ascites, hyperbilirubinaemia and sepsis. Treatment related AEs
leading to treatment interruption were Fatigue in 4 ivosidenib-treated subjects, and the following TEAEs
(each in 1 ivosidenib-treated subject): Nausea, Stomatitis, Oedema peripheral, Jaundice cholestatic,
neutrophil count decreased, Dizziness, Pleural effusion, and Rash pruritus. Similar trend was observed
in overall cholangiocarcinoma population.
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In the pivotal study, a higher incidence of TEAE leading to treatment reduction was observed in the
ivosidenib arm (4.1%). The TEAEs that led to ivosidenib reduction included Electrocardiogram QT
prolonged (3.3%) and Neuropathy peripheral (0.8%). Similar trend was observed in overall
cholangiocarcinoma population.

2.10.10. Conclusions on the clinical safety

The safety profile of ivosidenib as monotherapy in patients with previously treated locally advanced or
metastatic cholangiocarcinoma with an IDH1 mutation is mainly characterised by gastrointestinal
disorders (Nausea, Vomiting, Diarrhoea, Abdominal Pain, and Ascites), Fatigue, Decreased appetite,
Cough, and anaemia and appears clinically manageable with an acceptable rate of treatment
discontinuations due to AEs. Appropriate wording in the product information, most notably for QT
prolongation which is contraindicated in patients with relevant medical history and detailed warnings on
precautions to be taken prior to administration, monitoring and management of this risk, are sufficient.

Acute myeloid leukaemia

2.10.11. Clinical efficacy
2.10.11.1. Dose response study

There was no dedicated dose-response study. Exposure-response analyses for safety and efficacy were
conducted using data from 64 subjects with newly diagnosed AML receiving ivosidenib (500 mg QD) +
azacitidine from the pivotal Study AG120-C-009 (hereafter AGILE Study or Study 009).

Four efficacy endpoints were selected for evaluation of potential exposure-efficacy relationships for
ivosidenib + azacitidine response: complete remission (CR), CR with partial hematologic recovery (CR +
CRh), objective response (OR), and event-free survival (EFS).

The E-R analyses of these endpoints were impacted by the fact that subjects who achieved an efficacy
response (responders based on CR, CR + CRh and OR) stayed longer on treatment than subjects who
did not achieve efficacy response (non-responders) and dropped out early from the study. Because the
likelihood of dose modifications was correlated with treatment duration, responders received a lower
average daily dose than non-responders due to dose reductions and dose interruptions during the course
of treatment. As a result, exposure was confounded with treatment duration and as such with clinical
response, and results from the analysis should be interpreted with care.

The difference in average daily dose between responders and non-responders was less pronounced when
the average daily dose in Cycle 1 was considered.

These observations advocate the use of exposure metrics based on the average daily dose in Cycle 1 to
reduce the effect of dose reductions associated with efficacy response.

Exposure distributions were explored with boxplots for responders and non-responders for CR, CR +
CRh, and OR, as depicted in the figure below.
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Figure 40. Exposure Distributions in Responders and Nonresponders for the Binary Efficacy Endpoints
CR, CR + CRh, and OR
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Notes: The solid line represents the median, the box represents the IQR, the whiskers represent the 1.5= IQR, and
the dots represent the data points (“outliers™) beyond the end of the whiskers.

Abbreviations: AUCss=area under the concentration-time curve at steady state for the average daily dose in first
treatment cycle; CR=complete remission; CRh=complete remission with partial hematologic recovery;
n=number of subjects; IQR=interquartile range

In general, the distributions for both subject groups were overlapping. The AUCs distribution for
responders were narrower than for nonresponders for the 3 endpoints. The median AUCs and the
distributions were overlapping for CR and CR + CRh. The median AUCs appeared to be lower for
responders compared to nonresponders for OR.

Logistic regression was applied to further quantify exposure effects. For all 3 endpoints, an inverse
relationship with lower efficacy with increasing exposure was observed. This effect reached statistical
significance for OR (p = 0.03): increase in exposure was associated with a decrease in probability of
achieving OR. The inverse E-R relationship for OR was still observed when adjusted for baseline
covariates (age, body weight, sex, AML nature, ECOG PS score, cytogenetic risk, and geographical
region, respectively). No statistically significant relationship between exposure and the probability of
response was observed for the other 2 endpoints (CR and CR + CRh).

Similar but somewhat more pronounced trends were observed using the exposure estimates based on
the average daily dose in the whole treatment.

Kaplan-Meier Estimation and Cox PH Regression of Event-Free Survival
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Figure 41. Kaplan-Meier Curves for Event-Free Survival as a Function of Tertiles of AUCss
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Notes: The p-value in the upper right corner in the plot represents the p-value of no difference between the exposure
tertiles based on the log-rank test.

Abbreviations: ATUCss=area vnder the concentration-time curve at steady state for the average daily dose in first

treatment cycle; EFS=event-free survival T1-T3=first (T1), second (T2), and third (T3) tertiles of the AUCss
distribution

The figure above shows KM estimates of the proportion of subjects with EFS for tertiles of AUCss
distribution. The KM curves for the 3 exposure tertiles were overlapping and showed no apparent E-R
relationship (log-rank test: p = 0.66). A Cox PH model was applied to quantify the exposure effect on
EFS. The estimated AUCss effect on EFS from the Cox PH model was not statistically significant (p =

0.44). Similar results were found using the exposure estimates based on the average daily dose in the
whole treatment period.

2.10.11.2. Main study

Study AG120-C-009 (AGILE): a Phase 3, multicenter, double-blind, randomized, placebo-controlled
clinical trial to evaluate the efficacy and safety of ivosidenib + azacitidine vs placebo + azacitidine in

adult subjects with previously untreated IDH1-mutated AML and who are considered appropriate
candidates for non-intensive therapy.

Methods
e Study Participants

Main inclusion criteria

1. Were = 18 years of age and met at least 1 of the following criteria defining ineligibility for
intensive IC:

a. = 75 yearsold
b. ECOGPS =2
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c. Severe cardiac disorder (e.g., congestive heart failure requiring treatment, LVEF<50%
or chronic stable angina)

d. Severe pulmonary disorder (e.g., diffusing capacity of the lungs for carbon monoxide <

65% or forced expiratory volume in 1 second < 65%)

Creatinine clearance <45 mL/minute

Bilirubin >1.5 times the upper limit of normal (x ULN)

Any other comorbidity that the Investigator judged to be incompatible with intensive IC

Had previously untreated AML, defined according to WHO criteria. Subjects with

extramedullary disease alone (i.e., no detectable bone marrow and no detectable

peripheral blood AML) were not eligible for the study.

oOuQa o

2. Had an IDH1 mutation resulting in an R132C, R132G, R132H, R132L, or R132S substitution, as
determined by central laboratory testing (using an investigational polymerase chain reaction
[PCR] assay) in their bone marrow aspirate (or peripheral blood sample if bone marrow aspirate
was not available).

3. Local testing for eligibility and randomization was permitted; however, results had to state an
IDH1 mutation resulting in an R132C, R132G, R132H, R132L, or R132S substitution.

4. Had an ECOG PS score of 0 to 2
5. Had adequate hepatic function, as evidenced by:

a. Serum total bilirubin <2 X upper limit of normal (ULN), unless considered to be due to
Gilbert’s disease or underlying leukemia, where it had to be <3 x ULN.

b. Aspartate aminotransferase (AST), alanine aminotransferase (ALT), and alkaline
phosphatase (ALP) <3xULN, unless considered to be due to underlying leukemia.

6. Had adequate renal function, as evidenced by serum creatinine <2.0 x ULN or creatinine
clearance >30 mL/min based on the Cockcroft-Gault glomerular filtration rate.

7. Agreed to undergo serial blood and bone marrow sampling.

8. If female with reproductive potential, must have had a negative serum pregnancy test prior to
the start of study therapy. Females of reproductive potential, as well as fertile men with female
partners of reproductive potential, were required to use 2 effective forms of contraception
(including at least 1 barrier form) as per study protocol, from the time of giving informed consent
throughout the study and for 90 days following the last dose of study drug(s).

Main exclusion criteria

1. Were candidates for intensive IC for their AML.

2. Had received any prior treatment for AML with the exception of non-oncolytic treatments to
stabilize disease such as hydroxyurea or leukapheresis.

3. Had received a hypomethylating agent for MDS.

4. Subjects who had previously received treatment for an antecedent hematologic disorder,
including investigational agents, were not to be randomized until a washout period of at least 5
half-lives of the investigational agent had elapsed since the last dose of that agent.

5. Had received prior treatment with an IDH1 inhibitor.

6. Had a known hypersensitivity to any of the components of ivosidenib, matched placebo, or
azacitidine.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Were female and pregnant or breastfeeding.

Were taking known strong cytochrome P450 (CYP)3A4 inducers or sensitive CYP3A4 substrate
medications with a narrow therapeutic window, unless they could be transferred to other
medications within >5 half-lives prior to dosing.

Had an active, uncontrolled, systemic fungal, bacterial, or viral infection without improvement
despite appropriate antibiotics, antiviral therapy, and/or other treatment.

Had a prior history of malignancy other than MDS or myeloproliferative disorder, unless the
subject had been free of the disease for >1 year prior to the start of study treatment. However,
subjects with the following history/concurrent conditions or similar indolent cancer were allowed
to participate in the study:

a. Basal or squamous cell carcinoma of the skin
b. Carcinoma in situ of the cervix

c. Carcinoma in situ of the breast

d. Incidental histologic finding of prostate cancer

Had significant active cardiac disease within 6 months prior to the start of study treatment,
including New York Heart Association (NYHA) Class III or IV congestive heart failure, myocardial
infarction, unstable angina, and/or stroke.

Had a heart-rate corrected QT interval using Fridericia’s method (QTcF) >470 msec or any other
factor that increases the risk of QT prolongation or arrhythmic events. Subjects with prolonged
QTcF interval in the setting of bundle branch block could participate in the study.

Had a known infection caused by human immunodeficiency virus (HIV) or active hepatitis B virus
or hepatitis C virus that cannot be controlled by treatment.

Had uncontrolled hypertension (systolic blood pressure [BP] >180mmHg or diastolic BP
>100mmHg).

Had clinical symptoms suggestive of active central nervous system (CNS) leukemia or known
CNS leukemia. Evaluation of cerebrospinal fluid during Screening was only required if there was
a clinical suspicion of CNS involvement by leukemia during Screening.

Had immediate, life-threatening, severe complications of leukemia, such as uncontrolled
bleeding, pneumonia with hypoxia or sepsis, and/or disseminated intravascular coagulation.

Had any other medical or psychological condition deemed by the Investigator to be likely to
interfere with the subject’s ability to give informed consent or participate in the study.

Were taking medications that are known to prolong the QT interval unless they could be
transferred to other medications within >5 half-lives prior to dosing, or unless the medications
could be properly monitored during the study.

Subjects with a known medical history of progressive multifocal leukoencephalopathy (PML).

Treatments

Treatment was administered as follows:

AG-120 Arm: azacitidine 75 mg/m2/day SC or IV for the first week (7 days) (or on a 5-2-2 schedule)
of each 4-week (28-day) cycle in combination with 500 mg ivosidenib PO QD on each day of the 4-week

cycle.
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Placebo Arm: azacitidine 75 mg/m2/day SC or 1V for the first week (7 days) (or on a 5-2-2 schedule)
of each 4-week (28-day) cycle in combination with placebo PO QD on each day of the 4-week cycle.

The same schedule was to be used for each subject throughout the duration of treatment, when possible.

Subjects were instructed to take their ivosidenib QD dose at approximately the same time each day.
Subjects were to continue to receive therapy with ivosidenib or placebo + azacitidine until death, disease
relapse, disease progression, development of unacceptable toxicity (adverse event), confirmed
pregnancy, withdrawal by subject, protocol violation, or end of study.

On days when both ivosidenib or placebo and azacitidine were given, ivosidenib or placebo were to be
given prior to azacitidine.

e Objectives

The primary objective of the study was to compare EFS between ivosidenib + azacitidine and
placebo + azacitidine.

The key secondary objectives of the study were:

® To compare the complete remission (CR) rate between ivosidenib + azacitidine and
placebo + azacitidine.
To compare OS between ivosidenib + azacitidine and placebo + azacitidine.
To compare the CR + complete remission with partial hematologic recovery (CRh) rate
between ivosidenib + azacitidine and placebo + azacitidine; CRh will be derived by the
Sponsor.

® To compare the objective response rate (ORR) between ivosidenib + azacitidine and placebo
+ azacitidine.

® Outcomes/endpoints

The primary endpoint of the study was EFS, which was defined as the time from randomization until
treatment failure (TF), relapse from remission, or death from any cause, whichever occurred first. TF
was defined as failure to achieve CR by Week 24.

The key secondary endpoints were:

. CR rate, defined as the proportion of subjects who achieved a CR; CR was defined as bone
marrow blasts <5% and no Auer rods; absence of extramedullary disease; ANC >1.0 X 109/L
(1000/pL); platelet count > 100 x 109/L (100,000/upL); and independence of RBC
transfusions.

. 0S, defined as the time from date of randomization to the date of death due to any cause.

. CR + CRh rate, defined as the proportion of subjects who achieved a CR or CRh. CRh was
defined as a CR with partial recovery of peripheral blood counts (<5% bone marrow blasts,
platelets >50,000/uL, and ANC >500/uL). CRh was derived by the Sponsor since it was not
part of International Working Group criteria.

. ORR, defined as the rate of CR, CRi (including CRp), partial remission (PR), and morphologic
leukemia-free state (MLFS). The best response was calculated using the following order: 1)
CR; 2) CRi (including CRp); 3) PR, and 4) MLFS.

. CR + CRi rate, defined as the proportion of subjects who achieved a CR or CRi (including
CRp).

Assessment report
EMA/173654/2023 Page 166/251



Additional secondary endpoints focused on HRQoL assessments and assessment of disease response to
treatment through the evaluation of bone marrow biopsies and/or aspirates, along with complete blood
counts and examination of peripheral blood films.

e Sample size

In the original protocol (6 January 2017)

A total of approximately 392 subjects with previously untreated IDH1m AML were planned to be
randomised in this study, with OS as the primary endpoint.

In a previous randomised Phase 3 study of azacitidine in older subjects with newly diagnosed AML with
> 30% blasts, median OS of 10.4 months was observed for the azacitidine arm (Dombret, et al. 2015).
This was used as the modelling assumption for the control arm in the current study. Assuming an HR of
0.71 for OS (equivalent to a median OS of 10.4 months in the placebo arm vs 14.6 months in the AG-
120 arm, assuming an exponential distribution), a total of 278 OS events were required to provide 80%
power at a 1-sided alpha of 0.025 level of significance to reject the null hypothesis using a stratified log-
rank test.

Assuming a recruitment period of approximately 44 months, with an accrual rate of 5 subjects/month
during the first 5 months and 9.6 subjects/month afterwards, along with an assumed 10% dropout rate,
approximately 392 subjects were to be randomized to the 2 treatment arms in a 1:1 ratio. Given the
above assumptions, it was estimated that the primary analysis of OS would occur approximately 54
months after the first subject was randomised.

From protocol amendment 5 (9 January 2020)

A total of approximately 200 subjects with previously untreated IDH1m AML were planned to participate
in this study.

Assumptions for the placebo + azacitidine arm in this study were based on results from Study AZA-AML-
001 in newly diagnosed AML patients who are ineligible for intensive IC receiving ivosidenib in
combination with azacitidine. Based on results from a retrospective analysis of these data, the CR rate
at 24 weeks was assumed to be 20% for the placebo + azacitidine arm. For subjects who achieve CR by
24 weeks, the median EFS is assumed to be 14.6 months.

Assumptions for the ivosidenib + azacitidine arm in this study were based on results from Study AG-
221-AML-005 in newly diagnosed AML patients who are ineligible for intensive IC receiving ivosidenib in
combination with azacitidine. The CR rate by 24 weeks was assumed to be 40%. For subjects who
achieve CR by 24 weeks, a target HR of 0.76 for EFS (equivalent to a median EFS among responders of
14.6 months in the placebo + azacitidine arm vs 19.2 months in the ivosidenib + azacitidine arm,
assuming an exponential distribution) was assumed. Based on simulation results, the average overall
HR over 10,000 simulations for the entire population was 0.641. Given that the assumption of
proportional hazards was not met based on the EFS definition, the overall HR is less meaningful in this
context. Therefore, the overall HR for the entire population was not part of the study design assumptions.
Under these assumptions, a total of 173 EFS events were required to provide 80% power at a 1-sided
alpha of 0.025 level of significance to reject the null hypothesis using a stratified log-rank test. Assuming
a recruitment period of approximately 44 months, with an accrual rate of 3 subjects per month during
the first 10 months and 5 subjects per month thereafter, along with an assumed 5% overall dropout
rate, approximately 200 subjects were planned to be randomized to the 2 treatment arms in a 1:1 ratio.
Given the above assumptions, it was estimated that the analysis of the primary endpoint for EFS will
occur approximately 52 months after the first subject was randomised.

¢ Randomisation and Blinding (masking)
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This was double-blind randomised trial. Randomisation was stratified by de novo status (de novo AML
and secondary AML) and geographic region (United States and Canada; Western Europe, Israel, and
Australia; Japan; and rest of world).

e Statistical methods

Primary endpoint

EFS was defined as the time from randomisation until TF, relapse from remission, or death from any
cause, whichever occurred first. Subjects who did not achieve CR by Week 24 were considered to have
had an EFS event at Day 1 of randomisation. For subjects who achieved CR by Week 24 (responders),
the EFS time was the time from randomisation to relapse or death, whichever occurred first.

EFS was tested using the log-rank test stratified by the randomization stratification factors.

Kaplan-Meier estimates (product-limit estimates) were presented by treatment arm together with a
summary of associated statistics.

The HR was estimated using a Cox’s proportional hazards (PH) model stratified by the randomization
strata. The treatment effect between the treatment arm and the control arm was also assessed based
on the difference in Restricted Mean Survival Time (RMST).

Determination of relapse date

Only disease assessments performed on or before the start date of subsequent anticancer therapies were
considered in the determination of relapse.

Confirmation was required for relapse. Assessments which were not done or were not evaluable were
ignored in the derivation of relapse confirmation. A subject was considered to have relapsed if either of
the following criteria were met:

e Relapse in 2 consecutive assessments that were at least 4 weeks apart

e Relapse with no further evaluable disease assessments before discontinuation from study or
initiation of subsequent anticancer therapy

The date of relapse considered in the analyses was the date when the first relapse, that was subsequently
confirmed, was observed.

Determination of CR by 24 weeks

CR was assessed until the date of relapse (that was subsequently confirmed). Only assessments
performed on or before the start date of subsequent anticancer therapies were considered in the
determination of CR.

The protocol allowed a 1-week window for disease assessments. Therefore, a subject was considered to
have achieved “CR by 24 weeks” if the date of first CR was within 25 weeks (24 weeks target+1-week
window) after the date of randomization.

Secondary endpoints

The key secondary efficacy endpoints were CR, OS, CR+CRh, and OR rate. CR, CR+CRh and OR were
assessed until the date of relapse (that was subsequently confirmed). Only assessments performed on
or before the start date of subsequent anticancer therapies were considered in the determination of
these response endpoints.
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Multiplicity adjustment

To control the overall Type 1 error rate, the fixed sequence testing procedure was to be used to adjust
for multiple statistical testing of the primary and key secondary efficacy endpoints.

These endpoints were tested in the following order:

o EFS
o CR rate
. (O}

. CR + complete remission with partial hematologic recovery (CRh) rate
. ORR
No control of the alpha level was made for the other analyses.
Interim analysis
In the original protocol (6 January 2017) there were 2 planned interim analyses for OS:

The first interim analysis was a futility analysis that was to be performed when approximately 33% of
the required deaths (93 deaths) had occurred (projected to occur approximately 26 months after the
first subject was randomized). Consideration to terminate the study was to be based on the evaluation
of the overall safety and efficacy data available at that time by the IDMC, including an observed HR of
0OS is > 1.05 (in favour of the placebo + azacitidine arm), based on the gamma (-2) error spending
function as implemented in East 6.4 (Hwang, et al. 1990). Besides OS, other efficacy data may also have
been evaluated by the IDMC.

The second efficacy interim analysis for superiority was to be performed when approximately 67% of the
required deaths (185 deaths) had occurred (approximately 39 months after first subject was
randomized). At this interim analysis, the study could have stopped for efficacy reasons if the observed
HR of OS was < 0.691 (one-sided p-value < 0.006) in favour of the AG-120 + azacitidine arm based on
the O’ Brien-Fleming alpha spending function, the Lan-DeMets method (Lan and DeMets 1983). These
2 interim analyses were to be conducted by the IDMC with the assistance of an independent
biostatistician. Based on the rules above, the IDMC was to make recommendation to the Sponsor
regarding continuation of the study.

There were no planned interim analyses for efficacy in this study following protocol amendment 5 (9
January 2020.

The protocol was amended 9 times (See also Conduct of the study). Some key changes were made to
the statistical methods as part of the protocol amendments, as summarised in Table 79.

Table 75. Key changes to statistical methods

Protocol version Changes to statistical methods

Amendment 5, Version | Changed the primary endpoint from OS to EFS, and added OS to
6.0 (09 January 2020) | the key secondary endpoints

Updated the corresponding statistical analyses and multiplicity
adjustment procedure

Removed the interim analyses for efficacy
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Reduced the number of subjects who will participate in this study
from 392 to 200 based on updated sample size estimations, and
increased the number of study centres and countries.

Amendment 7, Version | Continued efficacy follow-up of subjects in the study for EFS after
8.0 (16 December | initiation of subsequent anticancer therapy for subjects who did not have
2020) an EFS event.

Incorporated a sensitivity analysis for the primary endpoint supporting
the continued efficacy follow-up for EFS after initiation of subsequent
anticancer therapy for subjects who did not have an EFS event.

Changes from the protocol-specified analysis to the SAP included the following: a) the Intent-to-treat
Analysis Set in the protocol was referred to as the FAS in the SAP and b) the estimation of the treatment
effect in terms of odds ratio utilized the Mantel-Haenszel estimate of odds ratio (the 95% CI provided
directly from the CMH option in SAS PROC FREQ) instead of using the logistic regression model.

Changes introduced after the final SAP

e IDMC unplanned analysis and recommendation to discontinue treatment

On 04 November 2020, the IDMC met to review the safety data as part of their semi-annual monitoring
of the study. During the closed meeting session, when unblinded data was reviewed, the IDMC observed
that more deaths were occurring in the placebo + azacitidine arm vs. the ivosidenib + azacitidine arm.
The IDMC recommended the sponsor continue the study as planned and in closed session requested
additional unblinded efficacy analyses (EFS and OS). These analyses were reviewed at an ad-hoc IDMC
meeting on 08 December 2020; no significant difference between the treatment arms could be
concluded. At the subsequent IDMC meeting held on 12 May 2021, the IDMC reviewed the safety data
based on the 146 subjects enrolled in the study at the 18 March 2021 data cut date. A greater number
of deaths in the placebo + azacitidine arm vs. the ivosidenib + azacitidine arm continued to be observed.
This prompted another unblinded analysis for efficacy, which included OS, EFS, and clinical response,
and led to the IDMC recommendation to halt recruitment to the study on 12 May 2021. The applicant
maintained the blind for the critical study team members directly involved with study conduct, while
segregating a small unblinded group to address the IDMC recommendation. On 24 May 2021, unblinded
the applicant team members, in consultation with the sponsor, obtained FDA input regarding the IDMC
recommendation to halt recruitment; on 27 May 2021 the applicant instructed investigators to
discontinue recruitment to the study. At that time, 148 subjects had been randomised (2 additional from
thel8 March 2021 data cut date). The database for the study was locked on 15 July 2021. On 30 July
2021, investigators were informed that the study met its primary endpoint and all key secondary
endpoints and they were given instructions on how to unblind the subjects’ treatment assignments.
Subjects on the placebo + azacitidine arm were given the opportunity to cross over to the ivosidenib +
azacitidine arm if additional safety inclusion and exclusion criteria were met.

This change in study conduct (i.e. allowance of cross over) was detailed in AG120-C-009 protocol, Version
9.0 dated 01 July 2021. The p-value boundaries for the primary and key secondary efficacy endpoints
were adjusted to account for the IDMC's unplanned analysis as described below.

Due to the changes of the study, in addition to the fixed sequence testing procedure pre-specified in the
SAP, an individual set of group-sequential boundaries were applied separately to each of the primary
and key secondary efficacy endpoints to account for this unplanned analysis and subsequent
recommendation to stop enrollment in the study. Specifically, the O’Brien-Fleming alpha spending
function (the Lan-DeMets method) was used for each of the primary and key secondary efficacy
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endpoints. At the time of the analysis, for each of the primary and key secondary endpoints, the p-value
calculated based on methodologies pre-specified in the SAP were compared to the p-value boundary
calculated from the alpha spending function, respectively. EAST Version 6.5 and R Version 4.0.5 were
used for the calculation. For EFS, CR, OS, CR+CRh, and ORR, the 1-sided p-value boundaries are 0.0046,
0.0087, 0.0017, 0.0087, and 0.0087, respectively.

The SAP specified that the CSR would include all data up to the data cut-off date that would be
determined on the number of events required for the final analysis of the primary endpoint and a
minimum follow-up of 24 weeks for all subjects randomized, but this changed due to the IDMC
recommendation.

As of the data cutoff date, 10 subjects remained on treatment with less than or equal to 24 weeks who
had not yet achieved CR. These subjects could not be evaluated for TF and were censored at the date of
randomization. These scenarios were not outlined in the SAP.

Results

e Participant flow
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Figure 42, Participant flow in study AG120-C-009

e Recruitment

Assessed for eligibility
(n=295)

Excluded (n=149)

+ Not meeting inclusion criteria
[ Enrollment ] —

(n=149)

| Randomized (n=146) |

\ 4

[ Allocation ]

+Did not receive treatment (n=1)
* Death (not treated, n=1)

Allocated to ivosidenib + azacitidine (n=72)
+Received allocated treatment (n=71)

\4

Allocated to placebo + azaciditine (n=74)
+Received allocated treatment (n=73)
+Did not receive treatment (n=1)

A

* Death (not treated, n=1)

[ Follow-Up ] v

+Discontinued intervention (n=34)
* Lost to follow-up (n=0)
* Death (n=28)
- COVID-19 (n=1)
» Withdrawal by subject (n=6)

+Discontinued intervention (n=51)
* Lost to follow-up (n=1)
* Death (n=46)
- COVID-19 (n=1)
» Withdrawal by subject (n=4)

[ Analysis ]

Analysed (n=72)

Analysed (n=74)

° First subject enrolled:

19 March 2018

Last subject completed: N/A - study ongoing

] Data cut off-date: 18 March 2021

e Conduct of the study

Protocol amendments
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The original global protocol dated 06 January 2017 was amended nine times. No subjects were enrolled
under the original protocol, or Amendments 1, 2, 8 and 9. Ten subjects were enrolled under Amendment
3, 107 subjects were enrolled under Amendment 4, 3 subjects were enrolled under Amendment 5, 25
subjects were enrolled under Amendment 6, 3 subjects were enrolled under Amendment 7.

The key changes to protocol are outlined in the table below. Country-specific amendments are not listed.

Table 76. Main protocol amendments # for study AG120-C-009

Amendment

April 2017)

3

Version 4.0 (14

Removed the optional safety run-in portion of the study based on preliminary safety
results for the combination of ivosidenib and azacitidine in Study AG221-AML-005.

Revised the section on unblinding to clarify that the responsibility for breaking the
treatment code in emergency situations resides solely with the Investigator and that

rapid unblinding is possible when necessary.

Replaced “treatment failure” with “failure to achieve CR or CR with CRi (including CRp)

at 24 weeks” for clarity.

Added secondary objectives of rate, duration, and time to CR + CRi (including CRp) to
align with the revised definition of EFS, with corresponding endpoints and analyses.

Adjusted the timing of response assessments Week 9 and every eighth week thereafter
(Weeks 17, 25, etc) to ensure response assessment after 24 weeks (6 months) of
treatment. Quality of life assessments were aligned with response assessments from
Week 9 onward.

Clarified the conditions under which subjects may continue to receive AG-120/placebo
after discontinuing azacitidine to mitigate the potential for subjects without CR or CRIi
(including CRp) to continue on single-agent placebo. Subjects may continue to receive
AG-120/placebo following discontinuation of azacitidine, provided they are in CR or CRi
(including CRp) and need to discontinue azacitidine due to protocol-specified
azacitidine-related toxicity (eg, delayed bone marrow recovery).

In response to FDA feedback, removed the attainment of a > 30% reduction in bone
marrow blast count percentage as a potential indicator for continued treatment in
subjects with a response less than CR or CRi (including CRp) at 24 weeks or beyond.

For consistency with the ivosidenib IB, Version 5.0, added that systemic administration
of a moderate or strong CYP3A4 inhibitor requires careful QTcF monitoring and that

subjects should be routinely monitored for rash.

Removed abstinence as an acceptable form of contraception.

Amendment

October
Global

4,

Version 5.0 (31

2017)

Allowed randomization based on local IDH1 mutation testing (central testing is still
required however, and blood and bone marrow samples must be received centrally
prior to randomization).

Clarified permitted pre-randomization therapies for disease stabilization.

Added an exclusion criterion for subjects taking medications that prolong the QT

interval, with certain exceptions.

Allowed baseline exploratory biomarker samples to be collected as part of Pre-

screening.
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Changed disease assessment schedule including: frequency of bone marrow aspirate
collection, submission of bone marrow aspirate, and peripheral blood samples for

exploratory biomarker analyses.
Added an ECG on Day 1 of each treatment cycle.

Added pregnancy testing for females of reproductive age on Day 1 of each cycle and
at the end of treatment

Amendment 5, | Changed the primary endpoint from OS to EFS and added OS to the key secondary
Version 6.0 (09 | endpoints, and updated the corresponding statistical analyses.

January 2020) . . . .
Updated the additional secondary endpoint evaluating IDH1 mutation clearance (MC)

and the corresponding statistical analyses.

Updated the inclusion criterion to more narrowly define a population of patients who
are ineligible for intensive IC, and aligned the associated liver and renal function

criteria.

For consistency with the current edition of the ivosidenib IB, removed the criterion
excluding subjects taking P-gp transporter sensitive substrate medications; added a
criterion excluding subjects with a medical history of PML as PML is a potential risk of
treatment with AG-120; and revised information on drug-drug interactions.

Removed the interim analyses for efficacy.

Reduced the number of subjects who will participate in this study from 392 to 200
based on updated sample size estimations, and increased the number of study centers
and countries

Amendment 7, | Added a section describing temporary protocol modifications to ensure subject safety,
Version 8.0 (16 | maintain compliance with GCP, and minimize risks to study integrity during a COVID-
December 2020) 19 public health emergency.

Continued efficacy follow-up of subjects in the study for EFS after initiation of
subsequent anticancer therapy for subjects who did not have an EFS event.

Incorporated a sensitivity analysis for the primary endpoint supporting the continued
efficacy follow-up for EFS after initiation of subsequent anticancer therapy for subjects
who did not have an EFS event

Protocol deviations

A total of 74 (50.7%) subjects had a major deviation, with similar rates of subjects with major deviations
reported in the ivosidenib + azacitidine (37 [51.4%] subjects) and placebo + azacitidine (37 [50.0%]
subjects) arms.

Fifty (34.2%) subjects had an ICH/GCP deviation. Rates of subjects with ICH/GCP deviations were similar
between the ivosidenib + azacitidine (27 [37.5%] subjects) and placebo + azacitidine (23 [31.1%]
subjects) arms; most of these subjects (39 [26.7%]) had deviations related to informed consent.

Overall rates of subjects with other protocol deviations were also similar between the treatment arms
(24 [33.3%] in the experimental arm and 25 [33.8%] in the control arm); the most common deviations
were SAE reporting deviations and missed visits or assessments.
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No protocol deviation was judged to have impacted the overall conduct of the study, data analyses, or
study conclusions.

e Baseline data

Baseline demographic and disease characteristics are summarised in Table 81 and Table 82
respectively.

Table 77. Demographics of subjects in study AG120-C-009, Full analysis set

AG-120 + azacitidine Placebo + azacitidine Total
N=T1 (IN=T4) (IN=146)
Age (yvears)
n 72 74 146
Mean (SD) 745 (6.18) 75.2 (7.39) 748 (6.81)
Median (Q1. Q3) 76.0 (70.5, 79.5) 75.5 (70.0, £0.0) 76.0 (70.0, 80.0)
Min_ Max 58. 84 45 94 4594
Age Category I (years).
n (%)
<G5 4(5.49) 4(5.4) g (5.5)
= 65 68 (94.4) 70 (94.6) 138 (94.5)
Age Category II {years).
n (%)
<75 33(45.8) 31 (4199 64 (43.8)
=75 30 (54.2) 43 (58.1) 82 (56.2)
Sex., m (%)
Male 42 (58.3) 38 (51.4) 80 (54.8)
Female 30 (41.7) 36 (48.6) 66 (45.2)
Ethnicity, n (%0)
Hispanic or Latino S (8.3) 1(1.4) T (4.8)
Mot Hispanic or Latino 21 (29.2) 32 (432 53 (36.3)
Mot Reported 45 (62.5) 41 (55.4) 86 (58.9)
Race. m (%0)
Asian 15 (20.8) 19 (25.7) 34 (23.3)
White 12 (16.7) 12 (16.2) 24 (16.4)
EBElack or African Q 22.7) 2(1.4)
American
Other 1(14) 1(1.4) 2 (1.4)
Mot Beported 44 (61.1) 40 (54.1) 84 (57.3)
Height (cm)
o -_'1 74 145
Mean (SD) 166.84 (10.103) 163.50 (9.422) 165.14 (9.870)
Median (Q1. Q3) 16700 (15800, 176.00) 162 .40 (156.00, 170.00) 16300 (15800, 173.00)
Min_ Max 143.0. 188.0 1450, 184.0 143.0. 188.0
Weight (kg
o Tl T4 145
Mean (SD) 7322 (12.005) 69.20 (16.170) T1.17 (14.376)
Median (Q1. Q3) 73.00 (65.00. 78.90) 65.35 (56.00. 81.40) §9.00 (61.00, 20.00)
Min_ Max 34.0. 105.0 38.0. 1160 34.0.116.0
BMI (kg'm®)
AG-120 + azacitidine Placebo + azaciddine Total
N=T1 N=T4 (IN=146)
o 71 74 145
Mean (SD) 26.36 (4.418) 2577 (5.034) 26.06 (4.733)
Median (Q1, Q3) 2539 (23.41, 28999 2528 (2244 28.40) 2532 (23.07, 28.40)
Min Max 16.6,42.0 164, 41.1 154 420
BSA (mY)
n 71 73 144
Mean (SD) 1.824 (0.1738) 1.745 (0.2210) 1.784 (0.2023)
Median (Q1, Q3) 1.830 (1.720. 1.940) 1.710(1.580. 1.880) 1.770 (1.635, 1.930)
Min, Max 1.17,2.20 1.27,2.36 1.17,2.36
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Table 78. Baseline Disease Characteristics of subjects in study AG120-C-009, Full analysis set

AL-120 + azscitidins Plaicebi + aescitiding Tistal
=TI} =T =144
Disease Type, m{%a)
Mature af AML per Investigator
D Mo 4 (75.0) 53(TLA) 107 {73.5)
Secondary 18 (25.0p 21 (R A4) 19(2.7)
Trestment-Relsied AML 2[2.8) 114} 3021}
History of MDS 10 15.5) 12 {16.2) x50
History of MPD 4(5.6) 2108 12 (8.2}
Othier 2{2.8) Qi il.4)
Mature of AML per IWRS
De Movo S6(77.5) 55(T4.3) 111 {760
Secondary 16 (22.2) 19(25.7) 150
WHO classification of AML. ni %)
AML with Genetic Abnommalities 16 (222 24 (324 40 (X7.4)
AML with Myelodysplasia-relsted Changes IR 3R89 6 (35.1) 54370
Therapy-Relsied Myeloid Meoplasms 1{1.4) 1{1.4) X4
AML Moa Otherwise Specified XT(30.5) PETEINY 3002
ECOH: performande sinfus, n{¥a)
1 14 { 194 10 1X.5) 4 16.4)
1 12 (44.4) 41 {541 T2 (49.3)
2 6 561 ) 14 (324 300342
I¥H | metation tvpe based on central
testimg. mi %)
RIZE 45 (62.5) 51 {689 o6 [65.0)
RL3IG fi [ H.5) d (5.4} 10 6.8}
RIXZH 14 | 194 12 {146.2) a(17.8)
RIZZL 3(4.2) Q Y210
RI3ZS 2{2.8) TR & (5.5)
Wild nype 1{1.4) i} 1{0.7][5]
Missing 1{1.4) 1{1.4) 2 (1.41[5])
TH | muiation sintus based on bocal testing,
m %)
Pozitive 0 (54.2) 405401 T (5.1}
Megarive 1{1.4) XET) Y210 [6]
Mliting 32 (44.4) 32 (432) fed (438
Cyiogenetic resulis based on bocal testing, ni%a)
Mormal karyotype T2 (44.4) 310419 Bl (43.2)
Abnormal karyatype 26 360y 30 40.5) 36384
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AG-120 + azacitidine Placebo + azacitidine Total
N=T2) N=T4) (IN=146)
Missing 14 (19.4) 13 (17.6) 27 (18.5)
Crytogenetic risk status by Investigator. n{%a)
Favorable 341 7(9.5) 10 (6.8)
Intermediate 48 (66.7) 44 (59.5) 92 (63.0)
Poor 16 (22.2) 20 (27.0) 36(24.7)
Other 3(4.2) 1(1.4) 4(2.7)
Missing 2(28) 2327 4(2.7)
Bone marrow blasts (o) [1]
n 71 73 144
Mean (SD) 53.2(23.30) 33.3 (23.45) 34.2(2331)
Median (Q1, Q3) 34.0 (32.0. 75.0) 48.0 (33.0, 70.0) 52.5(32.5, 74.5)
Min, Max 20,95 17,100 17, 100
Bone marrow aspirate blasts (%0)
n 71 72 143
Mean (SD) 53.2(2330) 53.7(2337) 34.4(2327)
Median (Q1, Q3) 54.0 (32,0, 75.0) 485 (33.5, 71.0) 53.0(33.0, 75.0)
Min, Max 20,95 17,100 17, 100
Bone marrow biopsy blasts (%)
n 7 13 20
Mean (SD) 56.9 (22.97) 50.8 (24.14) 33.0(2331)
Median (Q1, Q3) 60.0 (40.0, 80.0) 30.0 (30.0, 39.0) 50.0(32.5, 72.5)
Min, Max 25, 88 20, 90 20, 90
Peripheral blood blasts (%)
n 57 59 116
Mean (SD) 3349 (31.344) 2814 (30.970) 30.77 (31.135)
Median (Q1, Q3) 23.00 (4.00, 61.40) 15.00 (0.50, 50.00) 20.00 (2.00, 54.85)
Min, Max 0.0, 94.0 0.0, 98.0 0.0,98.0
WEC (10 #L) [2]
n 72 74 145
Mean (SD) 6.971 (15.1384) 9.421 (15.9593) 8.213 (15.5548)
Median (Q1, Q3) 2.055(1.300, 7.165) 2.315 (1.340, 7.260) 2.245 (1.300,
T7.260)
Min, Max 042, 118.40 0.50, B3.58 042 118.40
WEBC category (10 L), n(%)
< 15 65 (90.3) 60 (81.1) 125 (B5.6)
15 -<30 4 (5.6) 5(6.8) 9(6.2)
> 30 3(4.2) 9(12.2) 12 (8.2)
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AG-120 + azacitidine Placebo + azacitidine Total
(N=T12) (N=T4) (IN=1446)
ANC (10%1) [3]
n 70 ! 141
Mean (SD) 0.983 (2.241%) 1.491 (3.6897) 1.239 (3.0576)
Median (Q1, Q3) 0.210 (0.060, 0.630) 0.224 (0.090, 0.970) 0.210 {0.090,
0.780)
Min, Max 0.00,12.90 0.00,23.73 0.00,23.73
ANC categorv (10 %L}, n(%)
<05 49 (68.1) 44 (59.5) 93 (63.7)
05-=1 8(11.1) 10 (13.5) 18 (12.3)
=21 13 (18.1) 17 (23.0) 30(20.5)
Missing 2(2.8) 3(4.1) 3(34)
Hemoglobin (g/L)
n 72 74 146
Mean (SD) 8863 (14.924) 0196 (15419) 90.32(15.216)
Median (Q1, Q3) 87.00(79.10, 9950y | 90.00 (32.00. 101.00) 89.00 (80.00,
100.00)
Min, Max 59.0.131.0 63.0, 143.0 59.0.143.0
Hemoglobin category (g/L), n{%%)
< 80 19 (26.4) 14 (15.9) 33(22.6)
= 80 53 (73.6) 60 (81.1) 113 (77.4)
Platelet count {10 */L)
n 72 74 146
Mean (SD) T1.511 (86.4417) 92.656 (100.7111) 82223 (94.2213)
Median (Q1, Q3) 39000 (21.000. 68.000 (32.000, 56.800 (22000,
95.500) 129.000) 108.000)
Min, Max 2.00. 583.00 9.00. 546.00 2.00. 646.00
Platelet count category (10 */L), n(%)
< 50 42 (58.3) 27 (36.5) 69 (47.3)
50 - <100 14 (19.4) 20(27.0% 34(23.3)
=100 16 (22.2 27 (36.5) 43 (29.5)
Lactate dehydrogenase (LDH) (U/L)
n 72 73 145
Mean (SD) 32867 (214.486) 356.13 (239.976) 342.30 (227.303)

Median (Q1, Q3)

264.50 (203.00,
405.50)

301.00 (188.00,
421.00)

272.00 (189.00.
416.00)

Min, Max

116.0. 1320.0

65.0.1397.0

63.0.1397.0
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AG-110 + azacitidine | Placebo + azacitidine Total
N=T2) N=74) (N=146)
Creatinine clearance (mL/min) [4]
n ! 74 145
Mean (5D) 7591 (27.424) 69.45 (23.807) 72.61 (25.757)
Median (Q1, Q3) T1.84(5839,91.11) | 67.17(54.05, 80.81) 69.92 (35.57,
85.00)
Min, Max 269.174.1 2481404 248 1741
Creatinine clearance category I (mL/min),
(%)
15-<40 4(5.6) 7(9.5) 11(7.5)
40 - = 60 18(25.0) 20(27.0) 38 (26.0)
60 - = 90 300417 34(45.9) 64 (43.8)
=190 19 (26.4) 13 (17.6) 32(219)
Missing 1(14) 0 1{0.7)
Creatinine clearance category II (mL/min),
n{%a)
=30 2(28) 34 5(34)
30-<45 3 (42 7(9.5) 10 (6.8)
=45 66 (91.7) 64 (86.5) 130 (89.09
Missing 1(14) 0 1{0.7)
Extramedullary disease, n(%)
Yes 4(5.6) 227 6(4.1)
No 59 (81.9) 65 (87.8) 124 (84.9)
Unknown 3(69) 6 (8.1) 11(7.5)
Not Assessed 4(5.6) 1(1.4) 5(34)

Source: Table 14.1-6.1; Listing 16.1-6.1. Data cutoff date: 18 March 2021

Abbreviations: AML = acute myeloid lenkemia; ECOG = Eastern Cooperative Oncology Group; FAS = full analysis
set; IDHI =Isocitrate dehydrogenase 1; TWRS = Interactive Web Eesponse System: MDS = Myelodysplastic
syndrome; MPD = myeloproliferative disease; SD = standard deviation

The depominator used to calculate percentages is N, the nmmber of subjects in the full analysis set within each column.

[1] For bone marrow blasts, bone marrow aspirate will be vsed as the primary source. If a bone marrow aspirate
assessment is not available, a bone marrow biopsy assessment will be nsed.

[2] WBC: White blood cell.

[3] ANC: Absolute newtrophil count.

[4] Creatinine Clearance (ml/min) = (140 - age)x baseline weight (kg)x (0.85 if female)/ (72xbaseline serum creatinine
[mg/dL]).

[5] IDH1 mutation for these subjects was confirmed with local testing.

[6] IDH1 mutation for these subjects was confirmed with central testing.

Baseline demographics were generally similar for subjects enrolled before and after Protocol Amendment
5 (data not shown). In the overall subject population, the proportion of male subjects (56.0% and 52.7%,
respectively) and the proportion of subjects over the age of 75 years (53.8% and 60.0%) were similar
among subjects enrolled before and after Protocol Amendment 5, respectively. The proportion of subjects
enrolled in Western Europe, Israel, and Australia was somewhat higher before versus after Protocol
Amendment 5 (70.3% and 52.7%, respectively); this was due to the change of the number of active
sites globally during the evolution of the study.

Baseline disease characteristics were also generally similar for subjects enrolled before and after Protocol
Amendment 5 (data not shown). The majority of subjects had de novo AML at initial diagnosis both
before Protocol Amendment 5 (70.3% per Investigator and 74.7% per IWRS) and after Protocol
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Amendment 5 (78.2% per Investigator and 78.2% per IWRS). Per the WHO classification of AML, among
subjects enrolled before and after Protocol Amendment 5, respectively, 22.0% and 36.4% of subjects
had AML with genetic abnormalities, 38.5% and 34.5% had AML with myelodysplasia-related changes,
and 38.5% and 27.3% had AML not otherwise specified. Approximately one third of subjects had an
ECOG PS of 2 (33.0% and 36.4% of subjects, respectively). Cytogenetic risk status as assessed by the
Investigators based on the 2017 NCCN guidelines was intermediate (63.7% and 61.8% of subjects
enrolled before and after Protocol Amendment 5, respectively) or poor (26.4% and 21.8%, respectively)
for most subjects at baseline. Most subjects did not have extramedullary disease (84.6% and 85.5% of
subjects enrolled before and after Protocol Amendment 5, respectively).

¢ Numbers analysed

As of the 18 March 2021 data cut-off, 146 subjects have been randomized. The study is ongoing. The
following data sets were analysed:

e 146 subjects were included in the FAS (all randomized subjects)

o 141 (96.6%) subjects were included in the per-protocol set (PPS), a subset of the FAS
Subjects who meet any of the following criteria will be excluded from the PPS:

= Do not receive at least 1 dose of the randomized treatment

= Eligible for intensive chemotherapy (IC)

= Do not have an IDH1 mutation as determined by central laboratory testing
= Have an ECOG PS score >2

= Have received any prior treatment for AML with the exception of non-oncolytic
treatments to stabilize disease such as hydroxyurea or leukapheresis

= Have received any prior hypomethylating agent
= Have received any prior IDH1 inhibitor

o 77 (52.7%) subjects were included in the Biomarker Analysis Set, a subset of the
safety analysis set that includes all subjects who have at least 1 on-treatment
biomarker sample providing valid IDH1m variant allele frequency (VAF) data.

e 144 subjects were included in the Safety Analysis Set (SAS): all subjects who received at least
1 dose of study treatment (71 in the ivosidenib/azacytidine arm and 73 in the
placebo/azacitidine arm).

e Outcomes and estimation

Event-free Survival (EFS)
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Table 79.

Summary of Event-free Survival in study AG120-C-009, Full analysis set

AG-120 + azacitidine Placebo + azacitidine
(N=T1) (N=T4)
Event-free survival{months) [1]
Number (%) of Events 46 (63.9) 62 (838)
Treatment failure 42 (333) 59 (79.7)
TF, on treatment =24 weeks without CR. 16 (222 11 {149
TF, treatment discontinuation < 24 weeks without 26 (36.1) 48 (64.9)
CR
Belapse i 42 2 27
Death 1 (1.4 1 (14)
Number (%) Censored [2] 26 (36.1) 12 (16.2)
CE by 24 weeks, start subsequent anticancer 1 (1.4) 0
therapy
CE. by 24 weeks, relapse/death documented after 2 0 1]
of more missing disease assessments
CR by 24 weeks, lost to follow-up 0 0
CR by 24 weeks, withdrawal by subject 2 (28 0
CE by 24 weeks, ongoing without relapse or death 20 (27.8) 5 (6.8)
On treatment < 24 weeks. ongomng. have not 3 4 T (95)
achieved CR yet
Percentiles (95% CT) [3]
25t 0.03 (NE, NE) 0.03 (NE, NE)
50% (median) 0.03 (0.03, 11.01) 0.03 (NE, NE)
75t 2398 (14.78 NE) 0.03 (0.03,11.30)

Hazard Ratio (95% CI) [4]

0.33 (0.16, 0.69)

1-sided p-value [J]

0.0011

Event-free survival rate (%0) (95% CT) [6]

1 Day 41.7 (30.2, 52.7) 20.3 (12.0, 30.0)
3 Months 41.7 (30.2. 52.7) 20.3 (12.0. 30.0)
6 Months 30.9 (28.6. 51.0) 20.3 (12.0. 30.0)
9 Months 30.9 (28.6. 51.0) 20.3 (12.0, 30.0)
12 Months 37.4(25.9. 48.9) 122 (43,24.4)
18 Months 33.3 (20,9, 46.2) 6.1 (0.7. 20.9)
24 Months 222 (6.6.43.4) NE

36 Months NE NE
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Figure 43. Kaplan-Meier Plot of Event-Free Survival in study AG120-C-009, Full analysis set

104 + Censored
A1 20+aracitldne, medan [55% O j=0.03 (0.03, 11.01)
Macsbo+azacitidne, meadan (25% O j=0.03 [NE, HNE]}
I:LB -
z
g
e
E
E 044 7 tt+ LA +
& R
.E + + +
]
oz + 1+ #
+
+
oo
Mumber of Patients a Risk:
AG120+arxitidne | 72 ki o} 25 20 19 17 13 g a S 5 4 2 F 2 o
Placshosazacitidne | 74 B 3 5 5 4 3 2 2 1 0
T T T T T T T T T T T T T T T T
[u] 2 4 G 8 10 12 14 16 18 20 et 24 pr.i] 28 0

Event-Fres Survival (Months)

Source: Figure 14.2.1-1.1; Listing 16.2.1-1.1; Data cutoff date: 18 March 2021
Abbreviations: CI = confidence interval; NE = not estimable

Complete Remission

Table 80. Summary of Complete Remission Rate in the FAS

AG-120 + azacindine Placeho+azacitidine
(N=T12) =74
CF Eate, n (%3) HM(47) 11¢14.5)
955 CI[1] (35.3,593) (7.7.25.00
Odds Ratie (95% CD) [2] 476 (215, 10.50)
1-sided p-value [3] =10,0001

Source: Table 14.2.1-2 3a, Listing 16.2.1-2.3. Data cutoff date: 18 March 2021

Abbreviations: CE. = complete remission

[1] CT: confidence interval. CI of percentage is caleulated with the Clopper and Pearson (exact Binomial) method.
[2] Cochran-Mantel-Haenszel (CMH) estimate for odds ratio is caleulated with placebo + azacitidine as the control

(denonunator). CI: confidence interval.

[3] If the primary analysis of EFS is significant, a stratfied Cochran-Mantel-Haenszel (CME) test will be used to

compare CF. between the 2 treatment amms. 1-sided p-value is calenlated from CMH test stratified by the
randomization stratification factors (AML status and geographic region).

Overall Survival

The tables below present the summary of OS and OS follow-up time in the FAS, along with the OS KM

plot.
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Table 81. Summary of Overall Survival in study AG120-C-009,

Full analysis set

AG-120 + aracitidine Flaceba + azacitidine
(N=T1) N=T4)
Owerall Survival (months)
MNumber (%) of Events 1B (38D 44 (62.2)
Mumber (%) Censored 44 (61.1) 28 (37.8)
Alive 3B (32.8) 33 (31.1)
Last to Follow-up ] 1{1.%)
Withdrawal of consent G({83) ({54
Percentiles (95% CT) [1]
258 57(2.1,11.3) 2.0(1.1,3.1)
50 (median) 24.0(11.3,34.1) TOH.1,113)
TR

34.1 (NE, NE)

18.1(11.3, NE)

Hzzard Ratio (95% CT) [2]

044 {027, 0.73)

1-sided p-valoe [3]

00005

Ovwerall Survival Rate (%4) (95%0 CI) [4]

3 Months

84.2(73.3,91.00

§5.6 (344, 762)

6 Months 72.8 (60.4, 82.00 563 (43.6, 67.3)
§ Months 7.5 (54.4, T7.6) 439 (30.9, 56.1)
12 Months 63.4(49.8, T42) 360 (243.49.T)
18 Months 60.9(47.1, 2.2 264 (14.7. 30.6)
24 Menihs 454268, 62.2) 20.5(10.0, 33.7)
36 Months 0 NE

Source: Table 14 2.1-2.1; Listmg 16.2.1-2 1. Diata cotoff date: 18 MMarch 2021

Abbreviations: CI = confidence interval; NE = not estimable

Percentages are calculated with the nomber of subjects in each colomn as the denominator

[1] Percentles are estimated from product-limit (Eaplan-Meier) method. Confidence imtervals are calculated from
Brookmeyer and Crowley method with log-log ransformation.

[2] Hazard ratio is estimated using a Cox’s proportional hazards model stratfisd by the randomization
statification factors (AML stams and geographic region) with placebo + azacitdine as the denorminator

[3] P-value is calcolated from the one-sided log-rank test stratified by the randomization soatification factors
(AML status and peographic region).

[4] Crrerall survival rate is the estimated probability that a subject will remain alive to the specified time point
Crrerall survival rates are obtined from the Eaplan-Beier surival estimates. Confidence intervals are

caloulated using Gresowoed's formula and log-log Tansformation.

Table 82. Summary of Overall Survival Follow-up Time in the FAS

AG-110 + azacitidine Flacebo + azacitidine
®=T2) =T
Overall Sarvival Follow-up Time (months) [1]
25th Percentile (95% CI) [2] 1049 11.7) 54(35,103)

Medizn (95% CT)

15.2(11.2, 19.6)

153 (6.8, 24.0)

T5th Percentile (95% CI)

22.3(19.5, 25.1)

246 (198,3000

Min, Max

02,341

03,300

Source: Table 142.1-2.2; Listing 16.2.1-2.1. Data catoff date: 18 March 2021

Abbreviation: CI = confidence interval

[1] Orverall Survival Follow-up Time is estimated based on reverse Eaplan-Meier method.

[2] Percentiles are estimated from product-limit (Eaplan-Meier) method. Confidence imtervals are caloulated from
Brookmeyer and Crowley method with log-log transformation.
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Figure 44. Kaplan-Meier Plot of Overall Survival in study AG120-C-009, Full analysis set
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Source: Figure 14.2.1-2.1, Listing 16.2.1-2.1. Dhata cutoff date: 18 March 2021

CR+CRh
Table 83. Summary of CR+CRh rates (FAS)

ACG-120 + azacitidine

Flacebo = azacitidine

N=T1) N=T4)
CR-CRh Rate, n (%) [1] 38 (510 131745
95 CI[2) (207 647) 9.7,283)
Odds Ratio (95% CT) [3] 5.01 (232, 10.81)
1-sided p-value [4] 00001

Source: Table 14.2.1-2 3a; Listing 16.2.1-2 3. Data cutoff date: 18 March 2021
Abbreviations: CI = confidence interval; CF. = complete remission; CFh = complete remission with partial

hematologic recovery

[1] CEh is defined as a CF. with partial hematologic recovery and is derived.
[2] CI: confidence interval. CI of percentaze is caloulated with the Clopper and Pearson (exact Binoomial) method.
[3] Cochran-Mantel-Haenszel (CMH) estimate for odds ratio is calculated with placebo + azacitidine as the control

(denominator). CI: confidence imberval

[4] If the primary analyses of EFS, CR. and O5 are siznificant, a sratified Cochran-Mantel-Haensze] (CMH) test
will be used to compare CRA+HCPD between the 2 reament arms. 1-sided p-valoe is caloulated from CMWH test
siratified by the randomization sratification factors (AML status and peographic regiom).
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ORR

Table 84. Summary of ORR in study AG120-C-009, Full analysis set

CR + CRi

AG-120 + azacitidine

Flacebo + azacitidine

(N=T2) N=T4)

OF. Rate, m (%) 45 (62.5) 14 (15.9)
@59 CI[1] (30.3, T3.6) (10.7,29.7)
Odds Ratio (95% CT) [2] 715 (3.31, 1544
1-sided p-value [3] =0.0001

Source: Table 14.2.1-2 3a; Listing 16.2.1-2 3. Data catoff date: 18 March 2021
[1] CT: confidence interval. CI of percentage is calculated with the Clopper and Pearson (exact Binomial) method.
[2] Cochran-MMantel-Haenszel (CMMH) estmate for odds ratio is calcnlated with placebo + azacitidine as the conirol

(denominater). CT: confidence interval

[3] If the primary analyses of EFS, CF. 05 and CR+CFEh are significant, a statified Cochran-Mantel-Haenszel
(CMH) test will be used to compare OFF. between the 2 reatment arms. 1-sided p-value is caloulated from
CMH test stratified by the randomization siratification factors (AMI stams and geopraphic region)

The CR + CRi parameters are presented in the table below.

Table 85. Summary of CR+CRi Rate in study AG120-C-009, Full analysis set

AG-120+ azacitidine Flacebo + azacitidine
(N=TI) KN=T4)
CR+CFiRate, n (%) 39 (54 12(162)
93 CI[1] (42.0, 66.0) (8.7, 26.6)
Odds Ratio (95% CT) [3] 5.90 (2.69, 12.87)
1-sided p-value [3] <1001

Source: Table 14.2.1-2 3a; Listing 16.2.1-2 3. Data cutoff date: 18 March 2021

Abbreviations: CI = confidence imterval; NE = not estimable

[1] CT: confidence interval. CI of percentage is calcnlated with the Clopper and Pearson (exact Binomial) method
[2] Cochran-Mamtel-Haenszel (CAIH) estmate for odds ratio is caloulated with placebo + azacitidine as the contmol

(denominatoer). CT: confidence interval

[3] 1-sided p-value is calculated from CMH test stratifed by the randomization swatification factors (AML stams

and geographic region).

Duration of Response

DOCR

Duration of complete remission (DOCR) is summarized in the table below. The corresponding KM plot
of DOCR is also provided.
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Table 86. Summary of Duration of Complete Remission (DOCR) in study AG120-C-009, Full analysis

set

AG-120 + azacitidine

Flacebo + azacitidine

(N=T1) (N=T4)
Number of Subjects who achieved CR 34 11
Duration of CR {(months) [1]
Mumber (o) of Events 5(14.7) 50(45.5)
Mumber (%) Cansorad 29 (85.3) §(54.5)
Start subsequent anticancer therapy 25, a
Relapse/death documented after 2 or more missing 0 0
disease assessments
Laost to Follow-up [ ]
Withdrawal by subject 2059 0
Omgoing without relapse or death 25(73.5) G(54.5)
Parcentiles (5% CT) [2]
258 124 (6.7, HE) 6.6(32,11.3)
50" (median) HNE (13.0, NE) 11.2 (3.2, NE)
75t HNE (19.4, KE) 14.1 (9.2, NE)
Duration of CE. Rate (%) (95%0 CT) [3]
3 Months ,BB.3) 100
6 Months ,BB.3) B7.5(38.7,98.0)
0 Months ,B6.2) 72.9(27.6,92.5)
12 Months BE4(675,062) 36.5(5.3,70.4)
18 Months TB.6(475,92.5) NE
24 Months 580(17.7,85.1) KE
34 Months ME NE

Source: Table 14.2.1-3.1a; Listing 16.2.1-3 1. Data cutoff date: 18 March 2021

Abbreviations: CT = confidence imterval; CF. = complete remission; NE = not estimable

Parcentages are calonlated with the oomber of subjects who achieved CF. in each column as the denominator.
[1] Duration of CF. is defined, for subjects who achieved CF., as the time from the first ocourrence of CR to

confirmed relapse or death due to any canse. DOCE. (months)=(Diate of event or censoring — first date of CR.+

1W30.4375.

[2] Percentiles are estimated from product-limit (Kaplan-Meier) method. Confidence intervals are caloulated from

Brookmeyer and Crowley method with log-log ransformation
[3] Duration of CF. rate is the estimated probability that a subject will remain CF. up to the specified tme poimnt.

Dmration of CF. rates are obtained from the Kaplan-Meier survival estimates. Confidence infervals are

calculated using Greenwood’s formula and log-log ransformation.
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Figure 45. Kaplan-Meier Plot of Duration of Complete Remission (DOCR) in study AG120-C-009, Full

analysis set
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Source: Figare 14.2.1-3.1; Lisdng 16.2.1-3.1. Data cutoff date: 18 March 2021
Abbreviztions: CF. = Complete remission; DOCE = duration of complete remission
DOCE. was defined, for subjects who achieved CF. as the time from the first oconrrence of CE to confirmed relapse

or death due to any cause

Time to Response

Time to response, defined as TTCR, TTCRh and TTCRI, is reported in the table below.

Table 87. Summary of Time to CR, CR + CRh, First Response and CR + CRi (TTCR, TTCRh, TTR,

TTCRI) in study AG120-C-009, Full analysis set

AG-120 + azacifnidine Flacebo + azacitidine
(N=TI) (N=T4)

Time to CE (months) [1]

n 34 11

Mean (5D} 4.53 (1.934) 4.76 [2.204)

Madian 4.25 3.81

Min, Max 1.7.82 19 85
Time to CR + CERh (momths:) [2]

n 3B 13

Mean (5D} 4.11 {1.889) 4.22 (1.348)

Meadian 4.02 3.91

Min, Max 1.7,846 18,72
Time to first response (months) [3]

n 45 14

Mean (5D} 2LTT(1.3200 3.86 (1.085)

Madian 207 3.68

Min, Max 1.7.75 19.94
Time to CE + CRi (months) [4]

n En 12

Mean (5IN) 3.36 (1.569) 3.95 (1.483)

Meadian 178 3.76

Min, Max 1.7,72 1972

Source: Table 14.2.1-3 %a; Listing 1§.2.1-3_1; Listing 16.2.1-3.2;Listing 16.2.1-3 3;Liztng 14.2.1-3 4. Dwata catoff

data: 18 MMarch 2021
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Abbreviations: CI = confidence interval; CF. = complete remission; CFh = complete remission with partial
hematologic recovery; CRi = complete remission with incomplete recovery; KE = not esimable

[1] Time to CF. is defined, for subjects who achieved CE, as the ime from randomization to first ecommence of
CE. TTCE. (months)={first date of CE. - date of randomization + 1)/30.4375.

[2] Time to CE+CEh is defined, for subjects who achieved CF. or CEh, as the time from randomization to first
ooourmence of CE or CEh TTCEh {months)=(first date of CE. or CBh - date of randomization + 1)/30.4375.

[3] Time to first response is defined, for subjects who achieved CE, CRi{including CEp), PR or MLFS, as the time
from randomization to first ocomrence of CR, CRi(including CEp), PR or MLFS5. TTE. (months)={first date of
CR., CRi(including CRp), PR or MLFS - date of randomization + 1)/30.4375.

[4] Time to CR+CRi is defined, for subjects who achieved CE or CRi(including CEp), as the time from
randomization to first ocoumence of CR or CRi{incloding CRp). TTCE (months)={first date of CF. or
CRi{including CRp) - date of randomization + 13304375

Health-related Quality of Life Assessments

Table 88. Summary of EORTC QLQ-C30 Global Health Status/QoL and Fatigue Score Change from
Baseline in study AG120-C-009, Full analysis set

Ivosidenib + Azacitidine Placebo + Azacitidine
Arm Arm Difference of Least
Least Square Mean Least Sqoare Mean Square Mean (95%0
Visit (ps0q CT) (5% CT) T p-value [1]
Global Health StatusiQol (Higher score indicates better statmsHEJoL)
C1D15 8.0 (-15.41,03T) -10.4 (-18.78, -1.93) 1.3 (-5.50, 10.18) 0.5580
C2D1 13(-724, 280, -3 0 (-17.37, -0 44) 102 {221, 1827) 00126
C2D15 -4.8 (1350, 387) -14.8(-23.75, -5.80) 101 {1.43, 18,69 0.0225
301 41(-455 1280) -3.5 (-12.72, 5.66) T.70-1.14, 16.45) 0.0878
C5D1 114 (243, 3036) 4.5(-338 1440 6.0 [-188, 16.64) 0.1664
C7D1 106 (1.23, 19.87) -20(-12.80, B&4) 126 {1.51, 23.65) 0.0261
oDl 155(5.71,3533) -1 (-1848, 436) 126 (10,59, 345T) 0.0002
C11D1 123 (2.1, 12.12) 15(-8.14. 17.08) TR (-550, 21.09) 0.2503
C13D1 191 (8.31, 29.72) 22 (-11.84, 20.28) 14.9(-2.09, 31.97) 00834
C15D1 150 (453, 2548) 04 (-16.53, 15.73) 154 (-1.52,32.34) 00744
C17D1 21{-7124. 1545 A5(-1734,22.25) 16(-19.37,22.5T) 0Em
C18D1 185 (6.9, 30.64) -0.7 (-24.31, 2289 192 (-5.77.24.12) 01316
Ivosidenib + Azacitidine FPlacebo + Aracitidine
Arm Arm Diifference of Least
Least Square AMean Least Square AMean Square AMean (#5%0
Visit (#5849 CT) (95%0 CT) CI) p-valae [1]
Fatizue (Hizgher score indicates worse symptomsHEQoL)
C1D15 T8 (-1.66, 17.24) 10.6 (121, 20.03) -2.8 (-11.68, 5.04) 0.5318
C2D1 5404121, 1511} 9.5 (0.04, 12.92) -2.0(-13.11, 5.04) 0.3824
CID1S B.6 (-1.20. 18.49) 16.1 (6.13, 26.10) -75(-1723, 2200 01332
C3D1 0.5 (931, 10.28) 10(-736, 13.19 -24(-1240, 732) 0.6301
C5D1 -0 -1997,0217) -1.8 (-12.82 228) -B.0(-10.09, 3.03) 0.1543
CTD1 -138(-24.45 -32E) -1.2 (1338, 11.00) -12.7 (-2524, -0.00) 0.0482
oDl -128{-23.91. -1.75) 22 {-10.69, 15.04) -15.0(-28.53, -1.38) 0.0300
C11D1 -11.8 {-23.04, -0.50) 0.7 [-14.94 13.55) S11.1 2618 4040 01506
C13D1 -18.3 (-30.20, -528) 5.9 (-12.40. 24.13) -24.0 (4354 478 0.0147
C1:D1 -132 {-25.03.-1.32) 0.1 (-1B.41. 1817 -13.1 {-32.33.6.23) 0.1842
C17D1 -11.1 {-23.88, 1.73) -3.4(-25.93, 18.08) -1.7(-31.54, 16.15) 0.5254
C18D1 -12.4 (-26.22, 1400 0.7 {-26.13_27.58) -13.1 (41.57, 1529) 0.3546

Source: Table 14.2.1-4.2; Listing 16.2.1-4.1. Data cutoff date: 18 March 2021

Abbreviztions: C1D# = Cycle 1, Day #; FAS = full analysis set [1] Two-sided nominal p-vaboe is reported. P-
values were not adjusted for mmlaplicity.

The least square mean and 95% CI are estimated from the mixed effect model on the change from baseline
acress visits for all scales with baseline score, reatment srm fime, randomization stratification factors
(AN stams and geceraphic region) and an interaction befween reatment arm and time as fiwed effect,
and smbject as random efects. The unsouciured covariance stuchure is used to define covariance between
random effects. Unschedulad visits are excluded fSom the analysis.
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Figure 46. Least Square Means for Global Health Status/QoL Over Time in study AG120-C-009, Full
analysis set
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.2.1-4.2. Data cutoff date: 15 March 2021

Figure 47. Least Square Means for Fatigue Over Time, in study AG120-C-009, Full analysis set
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Follow-up medications and procedures

Subsequent stem cell transplants for AML
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Four (5.6%) subjects in the ivosidenib + azacitidine arm (N=71) and 1 (1.4%) subject in the placebo
+ azacitidine arm (N=73) had an allogeneic HSCT.

e Ancillary analyses

Lan-DeMets O'Brien-Fleming boundaries considering all past IDMC meetings as additional interim
analyses

At the time of the final analysis and to account for the IDMC’s unplanned analysis and subsequent
recommendation to stop enrollment in the study, the p-value boundaries for the primary and key
secondary efficacy endpoints were adjusted. Specifically, the O'Brien-Fleming alpha spending function
(the Lan and DeMets method) was used for each of the primary and key secondary efficacy endpoints
(O’Brien and Fleming, 1979; Lan and DeMets, 1983). For the final analyses, for each of the primary
and key secondary endpoints, the p-values were calculated based on the methodologies specified in
the SAP (version 1.0 dated 22 June 2020) and they were compared to these adjusted p-value
boundaries.

At the request of the CHMP, the Lan-DeMets O'Brien-Fleming boundaries were updated to account for
all past IDMC meetings as additional interim analyses in the sequence of tests. The 1-sided p-value
boundaries calculated as a result of this update are provided in Table 93.
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Table 89. Original and updated Lan-DeMets O'Brien-Fleming boundaries and calculated P-values for
primary and key secondary endpoints

1-sided P-value Boundary | Updated 1-sided P-value
Used in Final Analyvsis in Boundary, per Assessor
Endpoint AG120-C-009 CSR Request Calculated 1-sided P-value
EFS 0.0046 0.0039 0.0011
CR rate 0.0087 0.0073 =0.0001
05 0.0017 0.0016 0.0005
CR +CRhrate 0.0087 0.0073 =0.0001
ORR 0.0087 0.0073 =0.0001

Abbreviations: CR = complete remission; CRh = CR with incomplete hematologic recovery: EFS = event-free
survival; ORR = overall response rate; OS = overall survival

Analyses of EFS and OS

Event-Free Survival

As of the effective date for Protocol Amendment 5 (09 January 2020), an EFS benefit was observed
favoring the ivosidenib + azacitidine arm relative to the placebo + azacitidine arm (HR=0.23; 95% CI,
0.08, 0.66; 1-sided P=0.0022). A total of 25 subjects (55.6%) in the ivosidenib + azacitidine arm and
38 subjects (82.6%) in the placebo + azacitidine arm had experienced treatment failure (TF), defined
as not achieving a CR by 24 weeks, and therefore were considered to have had an EFS event at Day 1
of randomization. Data were censored for 19 (42.2%) subjects in the ivosidenib + azacitidine arm and
8 (17.4%) subjects in the placebo + azacitidine arm. The EFS rate at 12 months was 33.3% in the
ivosidenib + azacitidine arm versus 17.4% in the placebo + azacitidine arm.

Restricted Mean Survival Time Analysis for Event-Free Survival

The Restricted Mean Survival Time (RMST) is a robust and clinically interpretable summary measure of
the survival time distribution (Royston and Parmar, 2011; Zhang, 2013; Uno et al, 2014) and was
prespecified to explore the robustness of the EFS analyses and to provide a supplementary efficacy
measure to the median survival time and HR.

As of the effective date for Protocol Amendment 5 (09 January 2020), the RMST calculated up to 12.0
months was 5.2 months in the ivosidenib + azacitidine arm and 2.1 months in the placebo +
azacitidine arm (AG120-C-009). Difference in RMST, calculated by RMST (ivosidenib + azacitidine) -
RMST (placebo + azacitidine), was 3.1 months (95% CI, 1.0 to 5.3 months; 1-sided P=0.0022)
(AG120-C-009).

The RMST analysis was consistent with the result of the primary EFS analysis.

Sensitivity Analyses for Event-Free Survival

As of the effective date for Protocol Amendment 5 (09 January 2020), the results of all sensitivity
analyses as specified in SAP Version 1 (dated 22 Jun 2020) are summarized below:

e Sensitivity Analysis #1 (EFS tested using the log-rank test stratified by the interactive response
technology [IRT] randomization stratification factors and based on the FAS, with time of relapse
or death determined using the actual date of relapse or death, even in situations where relapse
or death was observed after 2 or more missing disease assessments or start of subsequent
anticancer therapy): HR=0.23; 95% CI, 0.08, 0.66; 1-sided P=0.0022 (AG120-C-009)

e Sensitivity Analysis #2 (EFS tested using the unstratified log-rank test and based on the FAS):
HR=0.30; 95% CI, 0.12, 0.75; 1-sided P=0.0041 (AG120-C-009)
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e Sensitivity Analysis #3 (EFS tested using the log-rank test stratified by the IRT randomization
stratification factors and based on the PPS): HR=0.21; 95% CI, 0.07, 0.64; 1-sided P=0.0020
(AG120-C-009)

e Sensitivity Analysis #4 (EFS tested using the log-rank test stratified by the randomization
stratification factors derived based on data provided by the Investigator in the eCRF and based
on the FAS): HR=0.25; 95% CI, 0.09, 0.70; 1-sided P=0.0030 (AG120-C-009)

e Sensitivity Analysis #5 (EFS tested using the log-rank test stratified by the IRT randomization
stratification factors and based on the FAS; for subjects who did not achieve CR by week 24,
instead of being considered to have had an EFS event at Day 1 of randomization, the event time
was either 24 weeks or EOT, whichever was earlier): HR=0.54; 95% CI, 0.30, 0.98; 1-sided
P=0.0197 (AG120-C-009)

Overall Survival

As of the effective date for Protocol Amendment 5 (09 January 2020), an OS benefit was observed
favouring the ivosidenib + azacitidine arm relative to the placebo + azacitidine arm (HR=0.54; 95%
CI, 0.27 to 1.06, 1-sided P=0.0336). Median OS was not estimable (95% CI, 7.5 months, NE) in the
ivosidenib + azacitidine arm and 5.2 months (95% CI, 1.9 to 15.1 months) in the placebo +
azacitidine arm.

Analyses of EFS by Subgroup (DCO 18 March 2021)

Subgroup analyses of EFS were conducted with an unstratified log-rank test and an unstratified Cox
regression model. The HR (ivosidenib + azacitidine / placebo + azacitidine) with its 95% CI was displayed
for all subgroups graphically in the Forest plot.
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Figure 48. Forest Plot of EFS By Subgroup in study AG120-C-009, Full analysis set
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Analyses of OS by subgroup (DCO 18 March 2021)

The ivosidenib + azacitidine arm showed a numerically improved OS result compared with placebo +
azacitidine arm in the same subgroups evaluated for. A Forest plot of OS by subgroups of the FAS is
provided below.
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Figure 49. Forest Plot of Overall Survival (OS) By Subgroup in study AG120-C-009, Full analysis set
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Source: Figure 14.2.1-2.2, Listing 16.1-3.5, Listing 16.1-6.1, 16.2.1-2.1. Duata cutoff date: 18 March 2021.

Abbreviations: AFA = azacitidine; ECOG PS = Eastern Cooperative Oncology Group - Performance Stams; WBC = White Blood Cells: IRT = Interactive
Fesponse Technology; BAOW = Rest of the World.

Hazard ratio is calonlated from the unstratified Cox regression model with placebo + azacitidine as the denominator, with two-sided 95% CT.

"= 20%' of baseline blasts was reported for one subject within the AG12{(H-azacitidine sroup. This subject is not included in the subzroup analyses for baseline
percent bone marrow blasts.

Orther under Face inchides Black or African American, American Indian or Alaska Natwve, Mative Hawaiian or other Pacific Islander, and not reported.

2.10.11.3. Summary of main efficacy results

¢ Summary of main efficacy results

The following tables summarise the efficacy results from the main studies supporting the present
application. These summaries should be read in conjunction with the discussion on clinical efficacy as
well as the benefit risk assessment (see later sections).

Table 90. Summary of Efficacy for trial AG120-C-009

Title: A Phase 3, Multicenter, Double-Blind, Randomized, Placebo-Controlled Study of AG-120 in
Combination with Azacitidine in Subjects =18 Years of Age with Previously Untreated Acute Myeloid

Leukemia with an IDH1 Mutation

Study identifier Protocol code: AG120-C-009 ; Protocol name: AGILE ; EudraCT number : 2016-
004907-30 ; US NCT number : NCT03173248

Design Phase 3, multicenter, double-blind, randomized, placebo-controlled

Hypothesis Superiority

Treatments groups | Ivosidenib (AG-120) + Ivosidenib 500 mg PO QD.
azaciditine Azacitidine 75 mg/m2 SC or IV days 1-7 or 1-

5 and 8-9 Q28 days =6 cycles.
72 subjects randomized

Placebo + azacitidine Placebo PO QD
Azacitidine 75 mg/m?* SC or IV days 1-7 or 1-

5 and 8-9 Q28 days =6 cycles.
74 subjects randomized

Assessment report
EMA/173654/2023 Page 194/251



Title: A Phase 3, Multicenter, Double-Blind, Randomized, Placebo-Controlled Study of AG-120 in
Combination with Azacitidine in Subjects =18 Years of Age with Previously Untreated Acute Myeloid
Leukemia with an IDH1 Mutation

Study identifier Protocol code: AG120-C-009 ; Protocol name: AGILE ; EudraCT number : 2016-
004907-30 ; US NCT number : NCT03173248

Endpoints Primary EFS The time from randomization until treatment

and endpoint failure, relapse from remission, or death from

definitions any cause, whichever occurred first.

Treatment failure was defined as failure to
achieve CR by Week 24.

Key 0s The time from date of randomization to the
secondary date of death due to any cause.

endpoint

Key secondary CR rate The proportion of subjects who achieved a CR
endpoint CR: bone marrow blasts <5% and no Auer

rods; absence of extramedullary disease; ANC
=1.0 X 10%/L (1000/uL); platelet count =100
X 10°L (100,000/uL); and independence of
RBC transfusions

Key secondary CR + CRh The proportion of subjects who achieved a CR
endpoint rate or CRh.

CRh: a CR with partial recovery of peripheral
blood counts (<5% bone marrow blasts,
platelets >50,000/uL, and ANC >500/uL).

Key secondary ORR The rate of CR, CRi (including CRp), partial
endpoint remission (PR), and morphologic leukemia-
free state (MLFS).
Data cutoff DCO 18 March 2021
Results and Analysis
Analysis Primary Analysis
description
Analysis Full analysis set (FAS): all randomized subjects
population and
time point
description
Descriptive Treatment group Ivosidenib + azacitidine Placebo + azacitidine
statistics and Number of subjects [72 74
estimate EFS, number of 46 (63.9%) 62 (83.8%)
variability subjects with event
(%)
CR rate, n (%) 34 (47.2%) 11 (14.9%)
sté :a‘Jt?Sb?or/o) 28 (38.9%) 46 (62.2%)
CR+CRh rate, 38 (52.8%) 13 (17.6%)
n (%)
ORR, n (%) 45 (62.5%) 14 (18.9%)
Effect estimate EFS Comparison groups Ivosidenib  +  azacitiding
per comparison versus placebo + azacitidine
HR (95% CI) 0.33 (0.16, 0.69)
CR Comparison groups Ivosidenib 4+  azacitidine
versus placebo + azacitidine
Odds ratio 4.76
95% CI 2.15,10.50
0os Comparison groups Ivosidenib 4+  azacitidine
versus placebo + azacitidine
HR 0.44
95% CI 0.27, 0.73
CR + CRh Comparison groups Ivosidenib 4+  azacitidine
versus placebo + azacitidine
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Title: A Phase 3, Multicenter, Double-Blind, Randomized, Placebo-Controlled Study of AG-120 in
Combination with Azacitidine in Subjects =18 Years of Age with Previously Untreated Acute Myeloid
Leukemia with an IDH1 Mutation

Study identifier Protocol code: AG120-C-009 ; Protocol name: AGILE ; EudraCT number : 2016-
004907-30 ; US NCT number : NCT03173248
Odds ratio 5.01
95% CI 2.32,10.81
ORR Comparison groups Ivosidenib  +  azacitiding
versus placebo + azacitidine
Odds ratio 7.15
%95 CI 3.31, 15.44
Notes On 12 May 2021, the IDMC review of safety data reported a greater number of

deaths in the placebo arm versus the ivosidenib arm. The subsequent unblinded
analysis for efficacy led to the recommendation to halt recruitment. On 27 May
2021, recruitment was discontinued. Because formal stopping rules were not
documented until after this decision had been made, presented results cannot be
described as being statistically significant. Therefore p-values have been removed
from the above table.

2.10.11.4. Clinical studies in special populations

Table 91. Elderly patients (265 years) included in study AG120-C-009, Full analysis set

Age 65-74 Age 75-84 Age 85+
(Older subjects (Older subjects (Older subjects
number /total number /total number /total
number) number) number)

Controlled Trial - AG120-C-009 Study*
Ivosidenib+azacitidine
(N=72)

n (%6)/N 29 (40.3)/72 39 (54.2)/72 0 (0)/72
Placebo+azacitidine
(N=74)

n (%)/N 27 (36.5)/74 35 (47.3)/74 8 (10.8)/74
Total (N=146)
n (%)/N 56 (38.4)/146 74 (50.7)/146 8 (5.5)/146

Non Controlled Trial — AG-221-AMI-005 Study (ivosidenib + azacitidine arm N=23)*
Ivosidenib +azacitidine
Dose-finding (N=7)

n (Yo)/N

2(28.6)/7 4 (57.1)/7 1(14.3)/7
Ivosidenib +azacitidine
Expansion (N=16)
n (%o)/N

6 (37.5)/16 7 (43.8)/16 0 (0)/16
Total (N=23)
n (%N 8 (34.8)/23 11 (47.8)23 1(4.3)23

Source: Table 14.6-1.1. (AG120-C-009; Data Cutoff Date: 18 March 2021), Table T0102 (AG-221-AML-005;
Data Cutoff Date: 08 August 2022)
* § patients in AG120-C-009 (4 in each arm) and 3 patients in AG221-AML-005 were <= 64 year-old.

2.10.11.5. In vitro biomarker test for patient selection for efficacy

Enrolment in study AG120-C-009 was restricted to subjects with documented IDH1 gene-mutated
disease based on central laboratory testing (R132C/L/G/H/S mutation variants tested) using IDH1 in
vitro PCR assay. The analyses performed, including subgroup analyses by R132 variant, were based on
the FAS.
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Considering that ivosidenib potently inhibited the 5 most common IDH1m proteins with a biochemical
IC50 in the range of 8 to 17 nM (AG-120 investigator’s brochure) when used as monotherapy in Study
AG120-C-001, primary resistance based on mutant allele subtype was not anticipated.

For Study AG120-C-009, all subjects were centrally tested for IDH1m. Of the variants analysed, R132-
C was the most frequent in the treatment and control arms (62.5% versus 68.9%, respectively). An
examination of IDH1m allele sub-type sensitivity to the combination (defined as CR+CRh rates and EFS
and OS outcomes) was performed. Based on these exploratory analyses, the R132-C variant had a
favourable association with CR+CRh, EFS, and OS in the treatment arm when compared to the control
arm. Other R132 variants were detected at a lower frequency. No significant difference in clinical outcome
between both arms was identified.

Of the subjects enrolled on Study AG120-C-009, 120 subjects (57 subjects in the treatment arm, 63 in
the placebo arm) had a baseline sample available for co-mutation analysis. All harboured at least 1
known or likely baseline co-occurring mutation, DNMT3A, SRSF2, and RUNX1 being the most frequently
co-occurring mutations detected among both treatment groups.

An evaluation was conducted to determine whether known or likely mutations in single genes or
pathways were associated with the best overall response of CR+CRh.

In the treatment group JAK2 mutations were associated with a lack of CR or CRh response (p = 0.014),
with 1 out of 7 subjects harboring a JAK2 mutation achieving a CR or CRh, while 33 out of 50 JAK2 wild-
type subjects achieved a CR or CRh. Except for JAK2, no single gene mutation from either arm had a
significant difference in achieving an outcome of CR or CRh. Upon examination of genes associated with
specific pathways, no difference was observed in achieving a CR or CRh when the pathway category was
composed of more than one gene.

Of note, receptor tyrosine kinase (RTK) pathway mutations (FLT3, KIT, KRAS, NRAS, and PTPN11), which
were associated with the primary resistance to IVO, showed no such association in the IVO+AZA setting,
with 7 out of 9(78%) IVO+AZA-treated subjects with RTK pathway mutations achieving CR+CRh.

2.10.11.6. Supportive study

Study AG-221-AML-005 (hereafter mentioned as Study AML-005) is an ongoing Phase 1b/2,
multicenter, open-label, randomized study of 2 combinations of IDH mutant targeted therapies plus
azacitidine: oral ivosidenib (AG-120) or oral enasidenib (AG-221) plus subcutaneous azacitidine (AZA)
in subjects with newly diagnosed AML harboring an IDH1 or an IDH2 mutation, respectively, who are
not candidates to receive intensive induction chemotherapy.

The Phase 1b of the study (depicted in Figure 50) included:

- asingle-arm assessment of subjects treated with AG-120 in combination with SC AZA (on which
the following evaluation will focus) and

- asingle-arm assessment of subjects treated with AG-221 100 mg or 200 mg in combination with
SC AZA.

The Phase 2 comprised a randomized comparison of subjects treated with AG-221 100 mg in
combination with SC AZA 75mg/m?2 versus subjects treated with SC AZA 75 mg/m?2 alone.
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Figure 50. Overall study design Phase 1b dose-finding and AG-120 expansion stages

Phase 1b Screening
MNewly Damnosed Acute Myelowd Leukemis with an IDH] or an IDH? mutation
who are not candidates to recefve infensive chemotherapy
IDH1 N = 18 to 27 patients / IDH2 N = 6 1o 12 patients

G Ebgibility check

Treatment
Phaze 1b Dose Escalarion
3+3 design

AG-120 oraly QD on Days 1-28 of each 28-day cycke startmg with 500 mg

+ azacitidine 75 mg'm® SC for 7 days @ a 28 day treatmment cyvcle
AG-221 orally QD on Days 1-28 of each 23-day cycle startmg with 100 mg

+ azacitidine 75 mg'm? SC for 7 days in a 28 day treamment cyele

Coborts of 3 - 6 patents per dose level unnl RCD

Phase 1b AG-120 Expansion
AG-120 oralty QD on Davs 1-28 of each 28-day cvcle startmg af the RCD
+ azacitidine 75 mg/m?® SC for 7 days m a 28 day treatment cycle

All sulypects may contmnae to recerve shudy treatment vl
disease progression, unacceptable toxicity, withdrawal of consent, or end of trial

T [ ]

Post treatment follow-up
28 days post-ireatment visi
Efficacy follvw-up
Safety follow-up
Survval follva-up

IDH] = isocitrate dehydrogenase 1; IDH2? = isocitrate dehydrogenasze 2; QD) = once a dav; ECD = recommended

combination doss; SC = subeutaneons.

Determination of the RCD

The DRT reviewed all Phase 1b safety data to determine the starting doses of AG-120 or AG-221
administered with AZA that were to be used in the treatment arms of the Phase 1b Expansion and
randomized Phase 2 stages of the study.

AG-120 expansion stage

Subjects enrolled in the AG-120 expansion were to receive AG-120 + AZA at the RCD.

Objectives

The primary objectives of the study, focusing on ivosidenib treatment, were:

Phase 1b Dose-finding Stage

e To assess the safety and tolerability of oral AG-120 when administered with SC AZA and oral
AG-221 when administered with SC AZA in subjects with newly diagnosed AML with an IDH1 or
an IDH2 mutation, respectively, who were not candidates to receive intensive IC.

e To establish the RCD of oral AG- 120 and oral AG-221 when administered with SC AZA.

Phase 1b AG-120 Expansion Stage

e To assess the safety and tolerability of oral AG-120 when administered with SC AZA in subjects
with newly diagnosed AML with an IDH1 mutation, who were not candidates to receive intensive
IC.

Results

Participant flow
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Seven subjects were enrolled in the AG-120 + AZA group during the Phase 1b Dose-finding Stage and
17 subjects were enrolled in the AG-120 + AZA group during the Phase 1b Expansion Stage.

All 7 subjects enrolled in the Phase 1b Dose-finding Stage initiated treatment with AG-120 +AZA and
16 of 17 subjects who enrolled in the Phase 1b Expansion Stage initiated treatment with AG-120+
AZA.

Of the 23 subjects overall receiving treatment with AG-120 +AZA, 16 (69.6%) subjects discontinued
from treatment and 7 (30.4%) subjects were still receiving treatment at the time of the data cutoff.
The most common reasons for treatment discontinuation were AE (4 subjects), withdrawal by subject
(4 subjects), and disease relapse (3 subjects).

Analysis sets

The Full Analysis Population (FAP) included all subjects who were enrolled and received at least 1 dose
of study treatment. Subjects were classified according to the assigned dose level and schedule. The FAP
was the primary analysis population and was the default analysis set for all analyses except the safety
analyses, unless otherwise specified. This population was defined for Phase 1b only.

For Phase 1b, the Evaluable Analysis Population (EAP) included all subjects in the FAP for whom the
baseline response assessment and at least 1 post-baseline response assessment at Day 28 or later were
available and evaluable. The clinical activity of AG-221/AG-120 combined with AZA was primarily
assessed in the FAP.

Baseline data
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Table 92. Demographics, Study AML-005 Phase 1b FAP

AG-120 + AZA 75 mg/m’
AG-120 500 mg + AG-120 500 mg + | AG-120 500 mg +
ATA in Dose-finding | AZA in Expancion AZA Total

Parameter ™="T (N=14) (N=13)
Age (vears)

Median £1.0 74.0 Ta.0

Min, Max 72, BB 61,79 61, 88
Age Categories (yvears), n (%)

=83 0 3(18.8) 3(13.00

=63t =73 2(288) 6(37.3) E(34.8)

=75 (714 T(43.8) 12(32.2)
Sex, n (%)

Male 4(57.1) T(43.8) 11(47.8)

Femzle ERE YY) D(36.3) 12(32.2)
Race, n %)

Azian 0 1(6.3) 1(4.3)

White 7(100.0) 13(81.3) 20(87.0)

Wot collected or reported 0 2012.5) 287
Ethnicity, n (%2)

Hispanic or Latino 1(14.3) ] 1(4.3)

Mot Hizpanic or Latine 60857 14 (87.3) 20(87.0)

Mot reported 0 20123 2087

AFZA = aracitidine; FAP = Full Amnalysiz Population; hMax = mammuom; Min = mmimuom
Parcentages were basad on the number of subjects enrolled in each dosze cohort group.
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Table 93. Baseline disease characteristics - Study AML-005 Phase 1b FAP

AG-120 + AZA 75 mg/m’
AG-120 500 mg +
AFAin AG-120500 mg + | AG-120 500 mg +
Dose-finding AZA in Expansion AZA Total

Parameter N=T) (N =16) (N=23)
IDH Mutation Type, n (%)

IDH]1 Positive 7(100.0) 16 (100.0) 23 (100.0)
Wat Eligible for Intensive Ghemﬂ‘the:rapj", n (%)

Age T(100.0) 11 (58.8) 18 (783)

Comorbidities 20(28.86) 3(31.3) T(30.4)

Performance status 0 20025 2(8.7

Unfavorable eytogenstics 0 1(6.3) 1(4.3)

Subject decizion ] 3(18.8) 3I(15.00

Other ] 1(6.3) 1(4.3)
ECOG Performance Status, n (%)

Grade 0 ] 3(31.3) 32171

Grade 1 T(100.09 T(43.8) 14 (60.9)

Grade 2 ] 402500 4(17.4)
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AG-120 + AZA 75 mg/m’
AG-120 500 mg +
AZAin AG120500 mg+ | AG-120 500 mg+
Dose-finding AZA in Expansion AFA Total
Parameter N=T (N =14) (N=23)
Bone Marrow Blasts Aspirate, Local
Median (Min, Max) 62.0 (27, 86) 54.0(13,92) 60.0 (13, 92)
Bone Marrow Blasts Aszpirate Category I, Local, n (%)
<20% 0 2(12.5) 2(8.7)
=20% to < 30% 1(14.3) 3(18.8) 4(17.4)
=30% to =< 50% 0 2(12.5) 2(8.7)
=30% 6(85.7) 9 (56.3) 15 (63.2)
Peripheral Blood Blasts, Local (%)
Median (Min, Max) 20.0 (0, 39) 11.0 (0, 96) 15.5 (0, 96)
Cytogenetic Risk Statuz, Local, n (%)
Intermediate risk 7 (100.0) 9 (56.3) 16 (69.6)
Normal 4(57.1) 3(18.8) 7(30.4)
Poor risk 0 3(31.3) 5217
Failure 0 1(6.3) 1(43)
Missing 0 1(6.3) 1(4.3)
Hemoglebin (g/L)
Median (Min, Max) [ 93.5 (78, 141) | 89.5 (63, 111) | 89.5 (63, 141)
Platelets (x 10°L)
Median (Min, Max) [ 92.5 (21, 179) | 33.0 (11, 200) | 42.0 (11, 200)
ANC (x 10°L)
Median (Min, Max) | 020,00 | 03(0,3) | 0.3(0.3)
WEBC (x 10°L)
Median (Min, Mzx) [ 27(1.15) ‘ 1.6(1,23) [ 1.8(1,25)
WBC, n (%)
<15x 10°L 5(71.4) 15(93.9) 20 (87.0)
=15t0<30x 1051 1(14.3) 1(6.3) 2(8.7)
Missing 1(14.3) 0 1(43)
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AG-120 + AZA 75 mg/m’
AG-120 500 mg +
AZAin AG-120500 mg+ | AG-120 500 mg+
Dose-finding AZA in Expansion ATA Total

Parameter N=T (N=14) (N=23)
GFR, Estimated (mL/min/1.73 m)

Median (Min, Mzx) | 76006391 81.5 (53, 132) 21.0 (53, 132)
GFR. Estimated (mL /min/1.73 m): n (%)

=45 to < 60 0 3 (18.9) 3 (13.0)

= 60 5(71.4) 13 (81.3) 18 (78.3)

Missing 2 (28.6) 0 2(8.7)
Number of REC Transfusions

Median (Min, Max) | 0.0(0, 3) | 1.0 (0, 4) | 1.0 (0, 4)
Number of Platelet Transfuzions®

Median (Min, Max) | 000, | 000100 | 000,10
LVEF %

Median (Min, Max) | 60.0 (36, 70) | 63.0 (43, 73) | 61.5 (45, 73)

ANC = abzolute nautrophil count; AZA = azacitidine; ECOG = Eastern Cooperative Onecology Group; FAP = Full
Anzbeis Population; GFE = glomerular filtration rate; IC = intensmre chemotherapy; IDH = 1zocitrate
dehydrogenase; IDH] = isecitrate dehydrogenase 1; LVEF = laft ventricular ejection fraction; Max = maximmum;
M = mmmum; EBC = red bleod cell; WBC = white blood cell.

* Subjects may have had more than 1 reazon for meligibility for IC.

B Mumber of transfusions within § weeks prior to the start of stody treatment.

Parcentases ware based on the mumber of subjects in each dose cohort group. Baseline was the last nonmizzmg value

on or prior to first dozs of study drug.

Outcomes and estimation

ORR and DOR

The summaries of investigator-assessed ORR and duration of response for the Phase 1b FAP in subjects

treated with AG-120 +AZA are presented in Table 98 and Table 99 respectively.
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Table 94. Summary of Overall Response Rate - Study AML-005 Phase 1b FAP

AG-120 + AZA 75 mg/m”
AG-120 500 mg + AG-120 500 mg + | AG-120 500 mg +
AZA in Dose-finding | AZA in Expansion AZA Total

Parameter N=T (N =164) (N=23)
Best Response Rate n (%)

CR 3(714) 8 (30,00 13 (36.5)

CRi'CRp 0 2{12.5) 2087

PR 1(14.3) 0 1(4.3)

MLFS 1(14.3) 1(6.3) 2087

5D 0 3(18.8) 301500

FD 0 1(63) 1(43)

Missing 0 1(6.3) 1(4.3)
Overall Responze Rate, n (%}b T (100.0) 11(68.8) 18(78.3)

95%: CI for Overall Rnsponsec (39.0, 100) (413, 89.0) (36.3,92.5)
CE_Rate, n (%)* 5(71.4) 8 (5000 13 (36.5)

95% CI for CR*= (29.0,96.3) (24.7.73.3) (345, 76.8)

AFA = aracitidine; CI = confidence intarval; CE = morphologic complete remizsion; CEe = cvtogenshic complete
remizssion; TRl = morphologic complete remizsion with meomplete neutrophil recovery; CEp = morphologic
complete remizsion with meomplate platelet racovery; FAP = Full Analv=is Population; MLFS = morphologic

laukemia-fres state; PI} = progreszive dizezse; PR = partial remizsion; 3D = stzble dizaaze.

® CE.r 1z counted as CEL
® CR+ CRi+CRp+ PR+ MLFS.
¥ Clopper-Pearson Cls.

The ORR results for the Phase 1b EAP were generally similar to those for the Phase 1b.
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Table 95. Summary of Duration of Response — Study AML-005 Phase 1b FAP

AG-120 + AZA 75 mg/m’
AG-120 500 mg + AG-120 500 mg + | AG-120 500 mg +
AZA in Dose-finding | AZA in Expansion AZA Total

Parameter N=T) (N =1a) (N=23)
Total Number of Subject: Who

Achieved 7 (100.0) 11 (68.8) 18 (78.3)

CR/CRiCRpPE/MLFS, ’ . .

n (%)

Relapzed Progressed® 0 4(364) 4(22.2)

Died without - -

R.elapsa-‘ngIessiunb 1(14.3) 0 15.6)

Censored 60837 T(63.6) 13(72.1)
Dwuration of Rnspcmsec (months)

Median (93% CI) NA (0.3, NA) NA(T6, NA) WA (103, MA)
Kaplan-ldeier DOE. (%3)

3 Months 8313 100 841

6 Months 833 a0 282

9 hMonths B33 a0 19

12 Months 813 0.7 T75.6

AZA = gzacitidne; Cl = confidence interval; CR = morphologic complete remiszion; CRi = morphologic complete
rermssion with meomplete neutrophil recovery; CRp = morphologic complate remiszion with incomplete platalat
recovery; DOR = duration of response; FAP = Full Analvzis Population; MLFS = morphologic lsukemia-fres
state; WA = not available; PR = partial remission

* Parcentages ware bazed on the number of subjects in sach doze cohort.

E Parcentages ware bazad on the number of subjects in each doza cohort who achieved CE/CELCREpPEMLES.

® Duration of responsze was calculated as the date of the first documented responze to the date of the first
documented disease ralapss, progression, or death due to any cause, whichever occurred first. Meadian estimata of
DOF. waz from an unstratified Kaplan-Meier analyvsiz.

Fesponse was evaluated by the Investizator according to the 2003 revized IWG critenta for AWML or the 2006

modified WG eritaria for MDE.

The median duration of response was NE because 13 (72.2%) of 18 subjects had
progressed as of the cutoff date.

Time to response

not relapsed or

The time to response for the Phase 1b FAP for subjects treated with AG-120 + AZA is summarised in

Table 100.
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Table 96. Summary of Time to Response - Study AML-005 Phase 1b FAP

AG-120 + AZA 75 mg/m’
AG-120 500 mg + AG-120 500 mg + | AG-120 500 mg +
A7A in Dose-finding | AZA in Expansion AZA Total

Parameter mW="T (N =14) (N=13)
Total Number of Subjects Whe

Achieved 7(100.0) 11 (63.8) 18 (783)

CR/CRVCRpPR/MLFS, n (%)
Time to R»asl:lt:rrls.ﬁ1 (months)

n 7 11 18

Median (Win, hax) 1.78(08, 3.5) 1.88(0.7,3.8) 1E3(0.7,3.8)
Time to Responze by Cvele, n (%)

Cyele 1 0 ] a

Cycle 2 1(14.3) 4(25.00 5217

Cycle 3 4(37.1) 6(37.3) 10 (43.5)

Cycle 4 0 0 0

Cyele 3 1(14.3) 1(6.3) 2087

Follow-up 1(14.3) ] 1{4.3)

AML = acute myeloid leukemia; AT A = azacitidine; CF = morpholegic complate remission; CFRi = meorpholesic

complate remizsion with meomplate neutrophul recovvery; CRp = morphologic completa remizsion with meamplate

platelet recovery; FAP = Full Analvsis Population; I'WG = International Working Group; Max = maximum;
Min = minimurn; MLFS = morphologic leukamia-free state; PR = partial remizsion.
2 Time to response was defined as time from first dose date of study drug to first documented
CE/CERVCEp/PE/MLES according to modified TWG AML response criteria.

Sourca: Table 14.2.6.1.

Time to remission

The median time to remission for combined subjects in the Dose-finding and Expansion stages was 3.49
months. Of the 13 (56.5%) subjects who achieved CR, 6 of 13 subjects achieved remission by Cycle 3,
5 of 13 subjects achieved remission during Cycle 5, and 2 of 13 subjects achieved remission during Cycle

7 or later.

Duration of remission

The median duration of remission was NE for subjects treated with AG-120 + AZA in the Dose-finding
and Expansion stages because 10 (76.9%) of 13 subjects had not relapsed or progressed as of the cut-

off date.

Overall survival

The summary of OS for the Phase 1b FAP for subjects treated with AG-120 + AZA is presented in Table

101.
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Table 97. Summary of Overall Survival- Study AML-005 Phase 1b FAP

AG-120 + AZA 75 mg/m’
AG120500 mg+ | AG-120500 mg+ | AG-120 500 mg +
AZA in Dose-finding | AZA in Expansion AZA Total

Parameter N=T (N =16) (N=23)
IHEII?,}:;? of Subjects with Events, 1(14.3) 6 (37.5) 7 (30.4)
hﬁb? of Subjects Censored, 6(85.7) 10 (62.5) 16 (69.6)
Duration of OS~ (months)

Median (95% CI) NA (2.3, NA) 242 (14.5, NA) NA (17.0, NA)
Eaplan-hdeier OS5 (%)

1 Month 100 100 100

3 Months 85.7 938 91.1

6 Months 5.7 87.1 6.3

9 Months 837 0.4 813

12 Months 5.7 0.4 g81.3

AFA = aracitidme; CI = confidence interval; FAP = Full Analysiz Population; NA = not evaluable; OS5 = gverall
survival

® Subjects alrve ware censored at the last date kmewm to be alive or a prespecified data cutoff date. Subjacts whe
only had 2 bazelns record were cenzored at the first doze date.

B Overall survival was caleulated as the time from the first dose to the dats of death dus to any causs. Median
percentile estimate of 08 was from an wnstratified Kaplan-Meler analyzis.

If 2 valie iz unabla to be computed. 1t 15 presented as “MA ™

The median duration of OS was NE for subjects treated with AG-120 +AZA in the Dose-finding Stage
because 6 (85.7%) of the 7 subjects were still participating in the study as of the cutoff date. The median
duration of OS was 24.2 months for subjects treated with AG-120 +AZA in the Expansion Stage.

Event-free survival

The summary of EFS for the Phase 1b FAP for subjects treated with AG-120 + AZA is presented in Table
102.

The definition of EFS was different from the pivotal study. EFS was here the time to documented
morphologic relapse, progression according to modified IWG AML response criteria, or death from any

cause, whichever occurs first.
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Table 98. Summary of EFS- Study AML-005 Phase 1b FAP

AG-120 + AZA 75 mg/m’
AG-120 500 mg + AG120 500 mg + | AG-120 500 mg +
AZA in Dose-finding | AZA in Expansion AZA Total

Parameter ™N=T (N =14) (N=23)
Number of Events, n (%) 1014.3) 6(37.3) T(30.4)

Eelapsed Progressed 0 J3ELD 521N

E;:;;%‘r’:;mmm 1(14.3) 1(63) 28.7)
Csm'ed", n (%) 6(23.7) 10 (62.5) 16 (69.6)
Duration of EFS’ (months)

Median (95% CI) NA (23 NA) NAGGT,NA) NA (99 NA)
Kaplan-lieier EFS (23)

3 Months 833 837 234

6 Months B33 1749 20.1

9 hMonths g3 3 1748 20.1

12 Months E33 60.6 6E.7

AMNL = acute myelond leukenia; A7 A = azacihidine; Cl = confidence interval; EFS = avent-free survrval;
FAP = Full Analysiz Population; IWG = Intermational Working Group; MDE = myelodysplastic syndroma;
HA =not evaluable.

* Subjects who had no postbasaline response wers cansorad at date of the first dose.

® Event-frae survival was calculzted as the interval from the date of the first dose to the date of documanted relapze,
prograzsion, or death dus to any canse, whichever ocourred first. Meadian parcentile sstomate of EFS was from an
unstratifisd Kaplan-hleter analvais.

Fesponse was evaluated by the mvestigator according o the 2003 revised I'WG eritenia for AML or the 2006
modified IWG ertena for MDS.

Follow-up medications and procedures

Subsequent stem cell transplants
For subjects treated with AG-120 + AZA during Phase 1b, 1 (4.3%) subject with a disease status of CR

at the time of HSCT had a subsequent allogeneic stem cell transplant for AML.

2.10.12. Discussion on clinical efficacy

Design and conduct of clinical studies
This application is mainly based on efficacy and safety results from:

- the pivotal study AG120-C-009 in subjects with previously untreated IDH1+ AML and ineligible
for intensive induction chemotherapy (IC)

- the supportive study AG-221-AML-005, a phase 1b/2 study in newly diagnosed AML subjects
with an IDH1 or an IDH2 mutation not candidates for intensive IC.

According to the applicant, both studies were GCP-compliant. At time of submission, no GCP inspection
had been requested nor taken place and no inspection was planned.

Based on these studies, the indication sought for Tibsovo was in combination with azacitidine for the
treatment of adult patients with newly diagnosed acute myeloid leukaemia (AML) with an isocitrate
dehydrogenase-1 (IDH1) R132 mutation who are not eligible to receive intensive induction
chemotherapy. The CHMP requested a small amendment to this by replacing “intensive” with “standard”
in line with recent approvals in the same disease setting which was accepted by the applicant.
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Pivotal study, AG120-C-009 (AGILE)

Subjects eligible for study treatment were randomized 1:1 to receive oral ivosidenib or matched placebo
on each day of the 4-week cycle, both administered in combination with subcutaneous (SC) or
intravenous (IV) azacitidine for the first week (7 days) (or on a 5-2-2 schedule) of each 4-week (28-
day) cycle.

The final study design limited enrolment to patients with previously untreated AML, excluding patients
which were candidates to intensive induction chemotherapy (also considering stem cell transplantation).
Overall, eligibility criteria were globally in line with AML guidelines and scientific advice given to the
applicant.

The initial objectives and endpoints chosen for this superiority trial were consistent with
recommendations from scientific advice and AML guidelines. However, since its initiation (original
protocol dated 06 January 2017) the study was amended 9 times. A critical revision was amendment 5
(09 January 2020); at that time 117 patients were already recruited. With protocol amendment 5, the
primary endpoint was changed from OS to EFS, OS was added as a key secondary endpoint and the
corresponding statistical analyses were updated. This modification was not supported by the CHMP
(EMEA/H/SA/3403/3/2018/PA/II) since EFS is not considered a validated surrogate for OS in AML.

In addition, the number of subjects to be enrolled in the study were reduced from 392 to 200 based on
updated sample size estimations. The number of study-centres and countries was increased. The planned
interim analyses for efficacy were removed. Despite the double-blind design of the study, which is
partially reassuring, all these changes were considered by the CHMP as potentially compromising the
integrity of the trial. Demographics and disease characteristics were presented at baseline for subjects
randomised before and after protocol amendment 5 and were found to be generally similar, with
observed differences not thought to have a meaningful impact on efficacy outcomes. The applicant also
provided EFS and OS analyses at the effective date of protocol amendment 5. While the treatment effect
estimates for EFS and OS were respectively slightly larger and smaller than at the final analysis, results
can be considered relatively consistent overall, especially considering the increased variability and the
less mature database at the time of protocol amendment 5.

After observing an imbalance in the number of deaths, a request was made by the IDMC to obtain
additional data, including unblinded efficacy results. Based on these data, a recommendation was made
to halt the recruitment. The applicant followed the IDMC recommendation and then discontinued the
recruitment, which led to the early reporting of study results. It is noted that the IDMC considered this
recommendation to be based on a safety concern, for ethical reasons. Given that the imbalance in deaths
was in favour of the ivosidenib arm (i.e., not a safety concern for the experimental arm), the
discontinuation of the study can be interpreted as an unplanned early stopping based on efficacy which
raised further concerns about the trial integrity.

The applicant highlighted the precautions that were taken to protect the study integrity. Only a small
team was unblinded to handle interactions with IDMC and FDA, while the rest of the study team remained
blinded. In addition, a blinded statistician derived the updated significance boundaries prior to database
lock. The applicant concluded that, because of these steps taken prior to database lock, the internal
validity of the study remains intact.

The precautions that were taken by the applicant are acknowledged and appear to have limited the
damage to the study integrity. However, they do not resolve the main issue of the prior decision to halt
the recruitment and perform an analysis that could lead to study discontinuation. Indeed, this decision
was made by an unblinded team who had access to efficacy analyses performed by the IDMC. This
opportunity to stop the trial early for efficacy was not planned by the amended protocol, i.e., there was
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no planned type I error control for it. Consequently, the applicant removed the p-values from all
endpoints which are presented in the SmPC.

The ad hoc set of statistical boundaries used the O'Brien-Fleming alpha spending function (Lan-DeMets
method), and was defined in a document separate from the SAP and dated 10-Jul-2021, by the blinded
study statistician however this was done after the review of unblinded efficacy data by the unblinded
team and after the decision to halt recruitment and perform the analysis. The proposed O’Brien-Fleming
boundaries would only be acceptable if the unblinded look at efficacy (which led to trial discontinuation)
had been prospectively planned in the study protocol. It is acknowledged that Lan-DeMets O’Brien-
Fleming boundaries are commonly used for group sequential testing strategies, and that the method was
initially planned in the original protocol, when the primary endpoint was OS, and before interim analyses
were removed (with amendment 5). Nevertheless, other types of adjustment of sequential testing would
have been possible. As requested, the applicant has provided updated Lan-DeMets O’Brien-Fleming
boundaries when accounting for all past IDMC meetings as additional interim analyses. Even though this
does still not provide formal control of the study type I error (due to lack of prospective planning), it is
noted that p-values remain below the updated significance thresholds, thereby providing some
reassurance regarding the robustness of the statistical results.

It was also acknowledged that the reported results suggest a large treatment effect and are further
supported by a number of additional sensitivity analyses. Together with the information provided about
the measures to preserve the integrity of the trial offers the CHMP was reassured that it could rely on
the results of the study to determine the benefit/risk balance of ivosidenib in the claimed indication.

The censoring rules of the primary EFS strategy are not in line with the general recommendations in
Appendix 1 to the guideline on the evaluation of anticancer medicinal products in man
(CHMP/27994/2008 Rev. 1), as they do not closely follow the ITT principle. Nevertheless, it is noted that
several sensitivity analyses were planned for EFS, including an analysis considering events regardless of
subsequent therapy or more missing disease assessments. This should allow the assessment of the
primary analysis under different assumptions.

Statistical methods for primary and secondary endpoints (stratified log-rank tests for EFS and OS,
stratified CMH tests for response endpoints) are generally deemed appropriate.

Supportive study AG-221-AML-005

Approximately 24 subjects were planned for enrolment in Study AML-005 (start date: 03 June 2016) for
the Phase 1b AG-120 + AZA combination. As of the study DCO of 19 August 2019, 23 subjects have
been enrolled, 7 in the dose-finding stage and 16 in the expansion stage of the Phase 1b.

The eligibility criteria established for the supportive trial adequately frame the inclusion of treatment-
nave subjects with IDH1 or IDH2 AML.

The phase 1b dose finding stage was based on the standard 343 design. The primary aim of this
supportive study was to determine the RCD for the treatment of IDH-mutated AML subjects based on
the tolerability data of the tested doses. ORR, CR and sponsor-derived CRh were secondary endpoints of
the study, while PD was an exploratory endpoint. These endpoints were appropriate to assess the
suitability of AG-120 + AZA for both efficacy and safety.
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Efficacy data and additional analyses

AG120-C-009 (AGILE)

A total of 146 patients was randomized, including 72 in ivosidenib + azacitidine arm (71 received the
treatment), and 74 in placebo + azacitidine arm (73 received the treatment).

Clinically relevant improvement in the primary endpoint of EFS was observed following treatment with
ivosidenib + azacitidine with a 67% reduction in the risk of progression/relapse or death compared to
the placebo + azacitidine arm (HR = 0.33; 95% CI: 0.16-0.69). Results of the sensitivity analysis were
consistent with these primary analysis results.

The third quartile of EFS shows that EFS was highly superior in ivosidenib + azacitidine arm (23.98
months; 95% CI: 14.78-NE months) compared to placebo + azacitidine arm (0.03 months; 95% CI:
0.03, 11.30 months).

As part of secondary endpoints, the CR rate in the FAS was higher in ivosidenib + azacitidine arm
compared to placebo + azacitidine arm: 47.2% (95% CI: 35.3-59.3) versus 14.9% (95% CI: 7.7-25.0)
with an odds ratio of 4.76 (95% CI: 2.15-10.50).

Medians OS of 24.0 months (95% CI: 11.3-34.1 months) in ivosidenib + azacitidine arm and 7.9 months
(95% CI: 4.1-11.3 months) in placebo + azacitidine arm were observed. Median follow-up time was
approximately 15 months for both treatment arms. Although OS is immature, clinically relevant
improvement in OS was shown for subjects in ivosidenib + azacitidine arm compared to placebo +
azacitidine arm (HR = 0.44; 95% CI: 0.27-0.73 which is highly superior to the HR of 0.71 assumed in
the initial sample size assumptions).

Subgroup analysis on EFS and OS did not retrieve discrepancies between subgroups.

A Restricted Mean Survival Time (RMST) analysis has been provided regarding the primary endpoint EFS.
The reported results supported the primary analysis. A RMST has been provided for OS, supporting the
main OS analysis and the relevance of the effect in this endpoint.

The CR+CRh rate was higher in ivosidenib + azacitidine arm than in placebo + azacitidine arm (52.8%
[95% CI: 40.7-64.7] versus 17.6% [95% CI: 9.7-28.2]; odds ratio of 5.01 [95% CI: 2.32-10.81]).

ORR was achieved in 62.5% (95% CI: 50.3-73.6) of the subjects in ivosidenib + azacitidine arm and
18.9% (95% CI: 10.7-29.7) of the subjects in placebo + azacitidine arm. ORR was higher in the
ivosidenib + azacitidine arm than in the placebo + azacitidine arm (odds ratio of 7.15 [95% CI: 3.31-
15.44]).

Median DOCR were non evaluable in both arms at the data cutoff date. However, durability of the
treatment effect was observed in the ivosidenib + azacitidine arm in 93.3, 88.4, 88.4, 78.6 and 58.9%
of patients at 6, 9, 12, 18 and 24 months, respectively.

Quality of life data was collected as part of the study. Even if HRQoL analyses are rather exploratory, it
should be noted that more than 90% of subjects in each treatment arm completed baseline EORTC QLQ-
C30 and EQ-5D-5L questionnaires. Compliance decreased over the course of treatment cycles (80% at
cycle 5 versus 70% at cycle 19 with no data for the placebo + azaciditine group). For similar baseline
scores, a clinically meaningful improvement was observed in the experimental arm characterized by less
fatigue and better general condition.

Regardless of baseline transfusion status, a greater proportion of subjects in the ivosidenib + azacitidine
arm experienced post-baseline RBC and platelet transfusion independence compared with the placebo +
azacitidine arm (56.9% versus 37.8%).
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Five subjects underwent an allogeneic HSCT (alloHSCT), including four from the experimental arm
(5.6%) - two of them had progressive disease. Based on the narratives provided for each subject,
alloHSCT was performed based on investigator’s judgement and mean overall survival was 24.05 months
at data cut-off.

In vitro biomarker analyses suggested that neither baseline co-mutation nor IDH1 R132 variant presence
are anticipated to lead to primary treatment resistance, including primary resistance pathways identified
from the ivosidenib monotherapy clinical studies.

AG-221-AML-005

A total of 23 subjects were included and treated with ivosidenib + azacitidine.

Three of the seven subjects enrolled in the dose-finding stage discontinued treatment either due to an
adverse event, withdrawal of consent or transition to a marketed treatment (1 subject each, 14.3%).

Thirteen of the 17 subjects of the Expansion Phase discontinued treatment, most frequently following an
AE, withdraw of consent or disease relapse. At data cut-off, only 7 subjects remained on treatment.

Due to the small sample sizes, it was not possible to make meaningful comparisons between the dose
finding and expansion stages. The assessment of efficacy results was therefore be based on the pooled
results of these two steps of the Phase 1b.

The investigator-assessed ORR for the combined subjects was 78.3% (95% CI: 56.3, 92.5) for 18
subjects. The overall CR rate was 56.5% (95% CI: 34.5, 76.8) for subjects who received treatment with
AG-120 + AZA with a median time to remission (CR) of 3.49 months (range: 0.5-15.7).

The sponsor-derived CR/CRh response was 65.2% (95% CI: 42.7, 83.6) for 15 of 23 subjects who
achieved a response of CR/CRh and the median time to response was 1.83 months (range: 0.7-3.8).

These results support what was observed in AGILE study: a clinically meaningful improvement of ORR,
CRR, CR/CRh, time to remission and time to response in subjects from the ivosidenib + azacitidine arm
compared to the control arm.

2.10.13. Conclusions on the clinical efficacy

The clinical efficacy data submitted in this MAA support the benefit of ivosidenib + azacitidine in the
final agreed indication.

2.10.14. Clinical safety
2.10.14.1. Patient exposure

The characterisation of the safety profile of ivosidenib in combination with azacitidine in AML is primarily
based on the ongoing pivotal phase 3 study AG120-C-009 (AGILE). The applicant during the procedure
submitted updated safety data with a new cut-off date of 15t of October 2021 and which are presented
in this section along the initial cut-off date of 18% of March 2021 unless otherwise stated.

Patients included had newly diagnosed AML with an IDH1 mutation and were considered ineligible to
intensive induction therapy. Patients were treated with ivosidenib 500mg QD or matching placebo +
azacitidine 75 mg/m2/day SC or 1V for 7 days of each 4-weeks cycle, which is the intended posology. A
summary of study treatment duration is presented in Table 103.

Table 99. Summary of study treatment duration in study AG120-C-009, Safety Analysis Set
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SNDA Safety Update
(Data cutoff date: 18 March 2021) (Data cutoff date: 01 October 2021)
PBO + AZA
IVO + AZA PBO + AZA IVO + AZA (Before crossover)
(N=T1) (N=73) (N=T2) (N=74)
Treatment Duration (months)
n 71 73 72 74
Mean (SD) 8.80 (8.086) 4.73 (4.971) 11.07 (9.832) 5.37(5.528)
Median (Q1. Q3) ‘;9185(()18;4 2.76 (1.38,5.59) 7.84 (2.17. 18.66) 3.19(1.41,8.61)
Min, Max 0.1.335 0.1,19.8 0.1.40.0 0.1.26.3
Treatment Duration Category (months) n (%)
>0 -<4 25(35.2) 44 (60.3) 23 (31.9) 41 (55.4)
>4 -=8 17(23.9) 14 (19.2) 13 (18.1) 12(16.2)
>§-=12 6(8.5) 8(11.0) 7(9.7) 13 (17.6)
>12-<16 7(9.9) 3(4.1) 6(8.3) 3(4.1)
>16-=20 9(12.7) 4(5.5) 8 (11.1) 4(54)
>20-=24 5(7.0) 0 8 (11.1) 0
»24 - <28 0 0 3(42) 1(1.4)
28 . =32 1(14) 0 2(2.8) 0
32 1(14) 0 2(2.8) 0

Abbreviations: Q1 = first quartile: Q3 = third quartile: SD = standard deviation.
Notes: Treatment duration (months) = (end date of the study treatment - start date of the study treatment +

1)/30.4375.

The median duration of treatment was >2 times longer in the IVO + AZA arm than in the PBO+ AZA
arm, and the median relative dose intensity of IVO experienced by subjects randomized to the IVO +
AZA arm was similar to the PBO + AZA arm for both cut-off dates (Table 104).
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Table 100. Summary of exposure to ivosidenib in study AG120-C-009, Safety Analysis Set

SNDA Safety Update
(Data cutoff date: 18 March 2021) (Data cutoff date: 01 October 2021)
PBO + AZA
IVO + AZA PBO + AZA IVO + AZA (Before crossover)
(N=71) (N=73) (IN=72) (IN=74)
Duration of Exposure (days)
n 71 73 72 74
Mean (SD) 264.7 (245.93) 143.6 (150.40) 330.8 (297.98) 162.3 (167.30)
Median (Q1. Q3) 18329(:)‘;0 841234(,;1)0 227.5 (66.0, 549.5) 95.5(43.0. 261.0)
Min. Max 4. 1019 3. 588 4.1216 3. 796
Duration of Exposure Category (weeks) n (%o)
=0 -=4 12 (16.9) 15 (20.5) 11(15.3) 14 (18.9)
=4 - <8 6(8.5) 13 (17.8) 6(8.3) 12 (16.2)
=8 -=12 5(7.0) 9(12.3) 4(5.6) 8(10.8)
=12 -=16 1(1.4) 7(9.6) 1(1.4) 7(9.5)
=16 -<20 4(5.6) 4(5.5) 3(4.2) 5(6.8)
=20 - =24 6(8.5) 6(8.2) 5(6.9) 5(6.8)
=24 37(52.1) 19 (26.0) 42 (58.3) 23 (31.1)
Cumulative Dose (1ng)
n 71 73 72 74
Mean (SD) 112394 .4 660548 139493.1 (129797.23) 72787.2 (77488.64)
(107966.45) (71715.64)
Median (QL. Q3) 78250.0 36500.0 90875.0 (31000.0, 43500.0 (19500.0.
(25500.0. (17500.0, 232750.0) 112500.0)
175750.0) 83500.0)
Min. Max 2000. 509500 1500. 284500 2000. 608000 1500. 324250

SNDA Safety Update
(Data cutoff date: 18 March 2021) (Data cutoff date: 01 October 2021)
PBO + AZA
IVO + AZA PBO + AZA IVO + AZA (Before crossover)

(N=T71) (N=73) (N=72) (N=74)
Actual Dose Intensity (mg/day)
1 1 73 72 74
Mean (SD) 446.05 (81.411) | 457.18 (68.862) 443.43 (84.294) 450.67 (77.440)
Median (Q1, Q3) 491.80 (427.54. | 488.31 (446.43. | 484.30 (431.65, 500.00) 487.51 (443.61.

500.00) 500.00) 500.00)

Min, Max 230.3.501.2 137.3.500.0 230.3,500.8 137.3. 500.0

Relative Dose Intensity (%)

n 71 73 72 74

Mean (SD) 89.21 (16.282) 91.44 (13.772) 88.69 (16.859) 90.13 (15.488)

Median (QL. Q3) 98.36 (85.51, 97.66 (89.29. 96.86 (86.33, 100.00) 97.50 (88.72. 100.00)
100.00) 100.00)

Min. Max 46.1.100.2 27.5,100.0 46.1.100.2 27.5.100.0

Abbreviations: Q1 = first quartile: Q3 = third quartile; SD = standard deviafion.

Notes: Duration of Exposure (days) = (date of last dose - date of first dose + 1): Cumulative dose (mg) = sum of the
actual doses: Planned Dose Intensity (mg/day) = 500; Actual Dose Intensity (mg/day) = Cumulative dose (mg)/
Duration of Exposure(day):Relative Dose Intensity (%) = 100<Actual Dose Intensity (ng/day)/Planned Dose
Intensity (mg/day).

Supportive safety data relevant for the combination are provided by the ongoing phase 1b/2 study AG-
221-AML-005 in which 23 patients with newly diagnosed AML harbouring IDH1 mutation and not eligible
to induction therapy received the combination at the intended dose.
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Additional safety data are provided by the ongoing phase I study AG120-C-001 in patients with advanced
hematologic malignancies with an IDH1 mutation. This was the pivotal study for the previous Application
of ivosidenib in monotherapy for patients with R/R AML with IDH1 mutation. 34 patients with newly
diagnosed AML received ivosidenib in monotherapy at the intended dose (500mg QD).

Finally, 2 other studies provide more limited information on ivosidenib safety: study AG120-221-C-001
in patients with newly diagnosed AML with IDH1/2 mutation who received ivosidenib 500mg QD in
combination with induction and consolidation therapy, and study CS3010 in Chinese patients with
advanced haematologic malignancies who received ivosidenib 500 mg QD as monotherapy.

2.10.14.2. Adverse events

Almost all subjects included in the safety analysis set experienced a Treatment-Emergent Adverse Event
(TEAE) as seen in Table 105.

Table 101. Overall Summary of Treatment-Emergent Adverse Events in study AG120-C-009 (Safety
Analysis Set)

sNDA -
(Data cutoff date: 18 March Safety Update
2021) (Data cutoff date: 01 October 2021)
Number of Subjects with PBO + AZA
IVO + AZA PBO + AZA IVO + AZA (Before crossover)
(N=7D n (%) | (N=73)n (%) (N=72) n (%) N=74) n (%)
Any TEAE 70 (98.6) 73 (100.0) 71 (98.6) 74 (100)
Treatment-related TEAE
Related to IVO or PBO only 27 (38.0) 18 (24.7) 28 (38.9) 22 (29.7)
Related to AZA only 40 (56.3) 37 (50.7) 42 (58.3) 38 (51.4)
Related to both IVO or PBO 49 (59 2 2 g A0 2 A2 -
and AZA 42 (59.2) 36 (49.3) 43 (59.7) 37 (50.0)
Grade =3 TEAE 66 (93.0) 69 (94.5) 66 (91.7) 71 (95.9)
Grade >3 treatment-related
TEAE
Related to IVO or PBO only 11 (15.5) 8(11.0) (15.3) 9(12.2)
Related to AZA only 22 (31.0) 22 (30.1) 23 (31.9) 24 (32.4)
Related to both IVO or PBO 2m an (2 22 2 (3
and AZA 32 (45.1) 22 (30.1) 33 (45.8) 23 (31.1)
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sNDA .
(Data cutoff date: 18 March Safety Update
2021) (Data cutoff date: 01 October 2021)
Number of Subjects with PBO + AZA
IVO + AZA PBO + AZA IVO + AZA (Before crossover)
(N=71) n (%) (N=73) n (%) (N=72) n (%) (N=74) n (%)
Serious TEAE 49 (69.0) 60 (82.2) 49 (68.1) 62 (83.8)
Serious treatment-related
TEAE
Re}ated to IVO OR PBO 5(7.0) 34.1) 5 (6.9) 341
only
Related to AZA only 5(7.0) 5(6.8) 5(6.9) 5(6.8)
Related to both IVO or PBO S
22 2.3 222 35
and AZA 16 (22.5) 9(12.3) 16 (22.2) 10 (13.5)
TEAE leading to
discontinuation of study
drug
Discontinuation of IVO or 3 (49 5 2 ia a0
PBO only 3(4.2) 2(2.7) 3(4.2) 3(4.1)
Dl?conmmanon of AZA 2(2.8) 1(1.4) 2 (2.8) 1(14)
only
Discontinuation of both . )
IVO or PRO and AZA 19 (26.8) 19 (26.0) 19 (26.4) 19 (25.7)
TEAE leading to dose
reduction of study drug
Dose reduction of IVO or . . 5
PRO only 10 (14.1) 6(8.2) 12 (16.7) 6(8.1)
Dorse reduction of AZA 9(12.7) 1(5.5) 10 (13.9) 1(5.4)
only
Dose reduction of both IVO )
4(5 . /
or PBO and AZA 466 0 466 14
TEAEs leading to
interruption of study drug
Interruption of IVO or PBO 20 (28.2) 28 (38.4) 21(29.2) 29 (39.2)
only
Interruption of AZA only 19 (26.8) 17 (23.3) 20(27.8) 18 (24.3)
Interruption of both IVO or I v - 0 (s
PRO and AZA 37 (52.1) 28 (38.4) 38 (52.8) 30 (40.5)
TEAE leading to death 10 (14.1) 21 (28.8) 11(15.3) 23 (31.1)
Treatment-related TEAE
leading to death
Related to IVO or PBO only 0 0 0 0
Related to AZA only 0 0 0 0
Related to both IVO or PBO
and AZA 0 0 0 0

Abbreviations: TEAE = treatmentemergent- adverse events.
Notes: For Brazilian subjects, the relatedness to Azacitidine was not assessed; MedDRA Version 23.1 and Version 24.0 and
CTCAE Version 4.03 are used

Common adverse events

A summary of the most common TEAEs in study AG120-C-009 is displayed in Table 106.
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Table 102. Summary of Most Common (=10% of Subjects in Either Treatment Arm) Treatment-
Emergent Adverse Events by Preferred Term in study AG120-C-009 (Safety Analysis Set)

sNDA Safety Update
(Data cutoff date: 18 March 2021) (Data cutoff date: 01 October 2021)
PBO + AZA
IVO + AZA PBO + AZA IVO + AZA (Before crossover)
Preferred Term (N=71) n (%) (N=73) n (%) (N=72) n (%) (N=74) n (%)
Any event 70 (98.6) 73 (100.0) 71 (98.6) 74 (100)
Nausea 30 (42.3) 28 (38.4) 32 (44.4) 29 (39.2)
Vomiting 29 (40.8) 19 (26.0) 29 (40.3) 20 (27.0)
Diarrhoea 25(35.2) 26 (35.6) 25 (34.7) 29 (39.2)
Pyrexia 24 (33.8) 29 (39.7) 25 (34.7) 32(43.2)
Anaemia 22 (31.0) 21(28.8) 23(31.9) 23 (31.1)
Febrile neutropenia 20 (28.2) 25 (34.2) 20 (27.8) 25 (33.8)
Neutropenia 20(28.2) 12 (16.4) 22 (30.6) 16 (21.6)
Thrombocytopenia 20 (28.2) 15(20.5) 20 (27.8) 15 (20.3)
Constipation 19 (26.8) 38 (52.1) 22 (30.6) 39 (52.7)
Pnewmonia 17 (23.9) 23 (31.5) 17 (23.6) 24 (32.4)
SNDA Safety Update
(Data cutoff date: 18 March 2021) (Data cutoff date: 01 October 2021)
PBO + AZA
IVO + AZA PBO + AZA IVO + AZA (Before crossover)

Preferred Term (N=71) n (%0) (N=73) n (%) (N=72) n (%) (N=74) n (%)
Electrocardiogram 14 (19.7) 5(6.8) 15 (20.8) 5(6.8)
QT prolonged
Insomnia 13 (18.3) 9(12.3) 13 (18.1) 9(12.2)
Asthenia 11 (15.5) 24 (32.9) 11 (15.3) 25(33.8)
Decreased appetite 11 (15.5) 19 (26.0) 12 (16.7) 21(28.4)
Dyspnoea 11 (15.5) 9(12.3) 11(15.3) 10 (13.5)
Hypokalaemia 11 (15.5) 21 (28.8) 11 (15.3) 21(28.4)
Differentiation 10 (14.1) 6(8.2) 10 (13.9) 6(8.1)
syndrome
Pain in extremity 10 (14.1) 3(4.1) 10 (13.9) 4(5.4)
Fatigue 9(12.7) 10 (13.7) 9(12.5) 10 (13.5)
Haematoma 9(12.7) 1(1.4) 10 (13.9) 1(1.4)
Arthralgia 8(1L.3) 3(4.1) 12 (16.7) 4(54)
Headache 8(11.3) 2(2.7) 8(11.1) 2(2.7)
Leukocytosis 8 (11.3) 1(1.4) 8(11.1) 227
Oedema peripheral 8(11.3) 16(21.9) 9(12.5) 17 (23.0)
Platelet count 8(11.3) 6(8.2) 9(12.5) 6(8.1)
decreased
Rash 7(9.9) 9(12.3) 7(9.7) 10 (13.5)
Cough 6(8.5) 11 (15.1) 6(8.3) 12 (16.2)
Haemorrhoids 5(7.0) 8(11.0) 5(6.9) 8(10.8)
Weight decreased 4(5.6) 12 (16.4) 4(5.6) 12 (16.2)
Pruritis 7(9.9) 4(5.5) 8(11.1) 4(54)
Hyponatraemia 3(42) 1(1.4) 5(6.9) 8(10.8)

Abbreviations: TEAE = treatment-related adverse events.

Notes: Adverse events leading to interruption of study treatment are those leading to interruption of both study drugs that are part
of the combination treatment; Summarized in order of decreasing frequency of subjects with events based on the frequencies
observed for ivosidenib + azacitidine; Subjects with multiple adverse events within a preferred term are counted only once in that
preferred term.
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Grade = 3 Adverse events

The most common severe TEAEs (Grade 3 and above according to the Common Terminology Criteria for
Adverse Event (CTCAE) in study AG120-C-009 are summarised in Table 107.

Table 103. Summary of Most Common (=5% of Subjects in Either Treatment Arm) Grade 3 or Higher
Treatment-Emergent Adverse Events by Preferred Term in study AG120-C-009 (Safety Analysis Set)

sNDA Safety Update
(Data cutoff date: 18 March 2021) (Data cutoff date: 01 October 2021)
PBO + AZA
IVO + AZA PBO + AZA IVO + AZA (Before crossover)

Preferred Term (N=71) n (%) (N=73) n (%) (N=72) n (%) (N=74) n (%)
Any event 66 (93.0) 69 (94.5) 66 (91.7) 71(95.9)
Diarrhoea 1(14) 5(6.8) 1(1L.4) 6(8.1)
Anaemia 18 (25.4) 19 (26.0) 19 (26.4) 20 (27.0)
Febrile neutropenia 20(28.2) 25(34.2) 20(27.8) 25(33.8)
Neutropenia 19 (26.8) 12 (16.4) 22 (30.6) 16 (21.6)
Thrombocytopenia 17 (23.9) 15(20.5) 17 (23.6) 15(20.3)
Pneumonia 16 (22.5) 21 (28.8) 16 (22.2) 22(29.7)
Eﬁﬁgfé‘;‘;fdmm 7(9.9) 2(2.7) 7(9.7) 2(2.7)
Asthenia 0 5(6.8) 0 6(8.1)
Decreased appetite 1(1.4) 6(8.2 1(1.4) 6(8.1)
Hypokalemia 2(2.8) 6(82 2(2.8) 7(9.5)
ggﬂf;;;m“ 6 (8.5) 6(8.2 8 (11.1) 6(8.1)
Leukopenia 5(7.0) 227 5(6.9) 227
?:C‘:'e‘ffclgl count 6 (8.5) 5(6.8) 6(8.3) 5(6.8)
Hyponatraemia 3(4.2) 5(6.8) 3(4.2) 6(8.1)
Hypotension 0 4(5.5) 0 4(54)
2‘1‘11&?11;1‘]‘ 1(5.6) 1(1.4) 4(5.6) 1(1.4)
Sepsis 2(2.8) 6(8.2) 2(2.8) 6(8.1)

Notes: The table includes TEAEs that occurred in >5% of subjects in any column at the PT level; "Subjects with Any Grade >3
TEAE" are summarized for all TEAEs. Summarized in order of decreasing frequency of subjects with events in any grade based on
the frequencies observed for ivosidenib + azacitidine; Subjects with multiple adverse events within a PT are counted only once in
that PT; For subjects with multiple occurrences of an adverse event, the adverse event with the worst CTCAE grade is included in
the summary; MedDRA Version 23.1 and CTCAE Version 4.03 are used.

In supportive study AG-221-AML-005, drug related TEAE with grade > 3 severity were overall
consistent with pivotal study. However, one patient in that study experienced a grade = 3 tumour lysis
syndrome.

Following a review and a discussion of all TLS cases observed in patients treated with ivosidenib, a
significant incidence of TLS (7.4% of treated patients) in the monotherapy study AG120-C-001
compared to the pivotal AG120-C-009 (one case of TLS in control arm, none in ivosidenib arm) and the
supportive studies was highlighted.

2.10.14.3. Serious adverse event/deaths/other significant events

Serious adverse events

A summary of the most frequently reported serious TEAEs reported in study AG120-C-009 is provided
in Table 108.
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Table 104. Summary of Serious Treatment-Emergent Adverse Events Related to both ivosidenib or
Placebo and Azacitidine by System Organ Class and Preferred Term - Newly Diagnosed AML in study
AG120-C-009 (Safety Analysis Set)

Safety Update

sNDA
(Data cutoff date: 18 March 2021) (Data cutoff date: 01 October 2021)

] . PBO + AZA
System Organ Class |  [vO + AZA PBO + AZA IVO + AZA (Before crossover)

Preferred Term (N=71) n (%) (N=73) n (%) (N=72) n (%) (N=74) n (%)
Any events 16 (22.5) 9(12.3) 16 (22.2) 10 (13.5)
Blood and
Ivmphatic system 7(9.9) 5(6.8) 7(9.7) 5(6.8)
disorders

Febrile neutropenia 5(7.0) 5(6.8) 5(6.9) 5(6.8)
Neutropenia 1(1.4) 0 1(1.4) 0

Thrombocytopenia 1(14) 0 1(1.4) 0
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SNDA Safety Update
(Data cutoff date: 18 March 2021) (Data cutoff date: 01 October 2021)
_ ] PBO + AZA
System Organ Class | yvQ + AZA PBO + AZA IVO + AZA (Before crossover)
Preferred Term (N=71) n (%) (N=73) n (%) (N=72) n (%0) (N=74) n (%)
Infections and e -
infestations 5(7.0) 4(5.5) 6(8.3) 5(6.8)
Bronchopulmonary , ) }
aspergillosis 134 0 1(14) 1(1.4)
Enterococcal
infection 114 0 1d4) 0
Pneumonia 1(1.4) 0 1(1.4) 0
Pneumonia
pseudomonal 114 0 1d4) 0
Pneumonia
respiratory syncytial 1(L.4) 0 1 (1.4 0
viral
Sepsis 1(1.4) 0 1(1.4) 0
Urinary tract )
infection 0 0 1.4 0
Enterococcal sepsis 1(1.4) 1(1.4)
Escherichia sepsis 0 1(14) 1(1.4)
Influenza 0 1(14) 1(1.4)
Lower respiratory ) -
tract infection 0 1(1.4) 0 L4
Pneumonia ) o
staphylococcal 0 114 0 L4
General disorders
and administration 2(2.8) 0 2(2.8) 0
site conditions
Fatigue 1(L.4) 1 (1.4
Pyrexia 1(1L.4) 1(1.4)
Gastrointestinal ) , ) )
disorders 1(1.4) 1(14) 1(1.4) 1(1.4)
Lower
gastrointestinal 1(L.4) 0 1 (1.4 0
haemorrhage
Diverticular ) o
perforation 0 1(1.4) 0 1(1.4)
Investigations 1(1.4) 0 1(1.4) 0
_Bl‘s.istcellcomu (14 0 1(1.4) 0
increased
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sSNDA Safety Update
(Data cutoff date: 18 March 2021) (Data cutoff date: 01 October 2021)

] . PBO + AZA
System Organ Class | 1y + AZA PBO + AZA IVO + AZA (Before crossover)

Preferred Term (N=T71) n (%) (N=73)n (%) (N=72) n (%) (N=74) n (%)
Neoplasms benign,
malignant and . ) ) .
unspecified (incl 1{14) 1(14) 114 114
cysts and polyps)

Differentiation ) .
syndrome 1(1.4) 1(14) 1(1.4) 1(1.4)
Nervous system ) )
disorders 1(14) 1(14) 1(1.4) 1(1.4)

Cerebral infarction 1(1.4) 0 1(1.4) 0

Dementia 0 1(14) 0 1(1.4
Respiratory,
thoracic and )
mediastinal 114 0 114 0
disorders

Pneumonitis 1(1.4) 0 1 (1.4 0
Renal and urinary )
disorders 0 L4 114 1.4

Renal failure 1(14) 0 1(1.4

Renal disorder 0 1(L.4) 0

Abbreviations: SAE = serious adverse events.
Notes: Summarized in order of decreasing frequency of subjects with events based on the frequencies observed for ivosidenib +

azacitidine.

Data of supportive study AG-221-AML-005 were overall consistent with pivotal study data.

Deaths

On-treatment death was defined as death that occurred after the start of study treatment and within 28
days after the last dose of study treatment. A summary of the TEAEs leading to death is presented Table

109.

Table 105. Summary of Treatment-Emergent Adverse Events Leading to Deaths by System Organ
Class and Preferred Term in study AG120-C-009 (Safety Analysis Set)

sNDA

(Data cutoff date: 18 March 2021)

Safety Update
(Data cutoff date: 01 October 2021)

System Organ
Class

Preferred Term

IVO + AZA
(N=71) n (%)

PBO + AZA
(N=73) n (%)

VO + AZA
(N=72) n (%)

PBO + AZA
(Before crossover)
(N=74) n (%)

Subjects with Any

TEAE Leading to 1, e 51 13 (3
On-Treatment 10(14.1) 21(28.8) 11 (15.3) 23 (31.1)
Death!
Nervous system 4(5.6) 0 4(5.6) 0
disorders © .

Haemorrhage )

= 2(2 7 (2

intracranial 2G® 0 228 0

TIschaemic stroke 1(1.4) 1(1.4)

Seizure 1(1.4) 1(1.4)
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sNDA Safety Update
(Data cutoff date: 18 March 2021) (Data cutoff date: 01 October 2021)
Syvstem Organ PBO + AZA
Class IVO + AZA PBO + AZA IVO + AZA (Before crossover)
Preferred Term (N=71) n (%) (N=73) n (%) (N=72) n (%) (N=74) n (%)
Infections and <4 ) " r 5 (90 2
infestations 3(4.2) 14 (19.2) 4(5.6) 15(20.3)
COVID-19 1(1.4) 0 1(1.4) 0
Pneumonia 1(1.4) 5(6.8) 2(2.8) 6(8.1)
Septic shock 1(1.4 227 1(1.4) 227
Abdominal
infection 0 1(1.4) 0 1(1.4)
B1'.0‘11L7110p_u.1111011:11‘§.-' 0 1(14) 0 1 (1.4)
aspergillosis
COVID-19 0 1(1.4) 0 1(1.4)
pneumonia
.Cog-'nebacrermm 0 1(14) 0 1 (1.4)
sepsis
Pneumonia ) )
bacterial 0 L4 0 114
Sepsis 0 2(2.7) 0 2(2.7)
General disorders
and administration 1(14) 3(4.1) 1(1.4) 3(4.1)
site conditions
Multiple organ
dysfunction 1(1.4) 1(1.4) 1(1.4) 1(1.4)
syndrome
General physical 5 n 5
health deterioration 0 227 0 227
Neoplasms benign,
malignant and ) )
unspecified (incl 1(14) 0 1d4 0
cysts and polyps)
Adenocarcinoma 1(1.4) 0 1(1.4) 0
Respiratory,
thoracic and ) 2/
mediastinal 1Q4) 2(27) L4 34D
disorders
Pulmonary ) )
embolism 1(14) 0 14 0
Haemoptysis 0 0 0 1(1.4)
Lung disorder 0 1(1.4) 0 1(1.4)
Respiratory failure 0 1(1.4) 0 1(1.4)
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sNDA Safety Update
(Data cutoff date: 18 March 2021) (Data cutoff date: 01 October 2021)

Svstem Organ PBO + AZA
Class IVO + AZA PBO + AZA IVO + AZA (Before crossover)
Preferred Term (N=T71) n (%) (N=73) n (%) (N=72) n (%) (N=74) n (%)
Blood and
Iymphatic system 0 1(1.4) 0 1(1.4)
disorders

Febrile neutropenia 0 1(L.4) 0 1(L.4)
Psychiatric
disorders 0 1(14) 0 1(1.4)

Delirium 0 1(L.4) 0 1(L4)

In supportive study AG120-AML-005, 3 other deaths from infectious origin were also reported
(Enterobacter bacteraemia, Enterococcal infection, and Sepsis). None was assessed as related to study
treatment.

In additional study AG120-C-001 within patients with newly diagnosed AML who received ivosidenib
monotherapy, 5 subjects (14.7%) had a TEAE leading to on-treatment death, including 3 subjects related
to infectious events (Pneumonia, Febrile neutropenia and Infection), and 1 to haemorrhage
(Retroperitoneal haemorrhage).

Adverse events of special Interest
e QT prolongation

Incidence of electrocardiogram QT prolonged was higher in ivosidenib + azacitidine arm (19.7%) than
in placebo + azacitidine arm (6.8%). Among these, 9.9% (7 patients) in ivosidenib + azacitidine arm
and 2.7% (2 patients) in placebo + azacitidine arm met the definition of AESI. In addition, one patient
experienced a grade 3 syncope in placebo + azacitidine arm. There were no Grade 4 or Grade 5 TEAEs
of Electrocardiogram QT prolonged, Torsades de Pointes, or fatal arrhythmias in either treatment arm.
With an additional 6.5 months of follow-up since the first data cut-off, there was only 1 newly reported
AESI of serious Grade 3 Syncope reported in the ivosidenib + azacitidine arm (and none on the placebo+
azacitidine arm) which was assessed by the Investigator as not related to both study drugs.

Median (min, max) time to first TEAE of electrocardiogram prolonged, assessed in study AG-120-C-009,
was 29.0 days (1-561 days) with 26.7 % of first events that occurred > 60 days showing that event of
QT prolonged can occur weeks after reaching the concentration at steady state (Css). Median time to
first event was consistent in supportive study and other additional studies.

ECG QT prolonged led to interruption of treatment in 5 patients (6.9%), to dose reduction in 7 patients
(9.7%) and to treatment discontinuation in one patient (1.4%).

Supportive study AG-221-AML-005 confirmed the high frequency of events of QT prolongation (30%, 7
patients) with 17% (4 subjects) who had a grade 3 event and no grade > 4 observed.

Moreover in monotherapy study AG120-C-001, 9% of patients had a grade 3 event of ECG QT
prolongation and one patient developed a ventricular fibrillation considered related to ivosidenib.

e Leukocytosis

In study AG120-C-009 (AGILE), any event of leukocytosis assessed as Grade =3, irrespective of
seriousness, was to be reported as an AESI. No leucocytosis event was = grade 3 therefore no AE met
the definition of AESI. Up to the first cut-off date, leucocytosis of any grade occurred in 11.3% (8
patients) vs 1.4% (1 patient) in ivosidenib + azacitidine and placebo + azacitidine arm respectively. With
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an additional 6.5 months of follow-up to the second cut-off date, there was only one new nonserious
event of Grade 3 leukocytosis reported in the placebo + azacitidine arm.

Grade 3 events remained rare in supportive and additional studies.

In Study AG120-C-009, Median (range) time to first onset of leucocytosis was 20 days (9-33 days) for
patients in ivosidenib + azacitidine arm and 22 days (22 to 22 days) in placebo + azacitidine arm.

e Differentiation syndrome

The overall incidence of Differentiation syndrome in the ivosidenib + azacitidine and placebo + azacitidine
arms was 10 (14.1%) vs. 6 (8.2%) subjects, respectively. Incidence of serious TEAEs of differentiation
syndrome was also higher in experimental arm (8.5%) than in control arm (1.4%). No patients died
from Differentiation syndrome in either study arm.

In 8 subjects in the experimental arm and 5 subjects in the control arm, differentiation syndrome was
assessed by the Investigator as related to ivosidenib. The incidence was higher in AG-221-AML-005
(17.4%), including some SAEs. Incidences were similar in the rest of studies.

The median number of days to first onset of the PT of Differentiation syndrome was for the subjects who
received treatment with ivosidenib + azacitidine, 19.5 days (range: 3 to 33 days) and for the subjects
who received treatment with azacitidine + placebo, 44 days (range: 4 to 86 days). Here again,
differentiation syndrome due to azacitidine may explain the difference in number of days to first onset
between both arms. Nevertheless, the incidence in experimental arm was double than in control arm.

Additional adverse events of clinical importance

e Guillain-Barré syndrome

While no events of Guillain Barré syndrome were observed in pivotal study AG120-C-009 (AGILE) and
supportive study AG-221-AML-005, 2 cases of Guillain-Barré syndrome occurred in study AMG-C-001
(ivosidenib monotherapy at 500mg QD) and were considered as related to the study treatment by the
investigator. In addition, 3 cases of Guillain-Barré syndrome were retrieved in Eudravigilance database
including 2 post marketing cases in US and one case in an indication of leukaemia relapse prophylaxis
at an unspecified dose from a compassionate use in France.

Searches using the MedDRA HLTs of acute polyneuropathies, chronic polyneuropathies, led to the
identification of several cases of peripheral neuropathy in supportive study AG-221-AML-005 (2
patients), in the post-marketing setting (4 patients) and in the pivotal study (2 patients whose event
were considered related to ivosidenib).

e Leukoencephalopathy

Regarding Progressive multifocal leukoencephalopathy (PML), while no event was reported in the pivotal
and supportive studies, two events were reported in one subject with R/R AML in the monotherapy study
AG120-C-001, 225 and 302 days after treatment initiation. The first event resolved within 2 days with
sequelae without interruption of study treatment. The treatment was interrupted on study day 305 during
the second event due to the neurological symptoms. JC virus was detected in the CSF on D309 and
treated with BK virus cytotoxic T lymphocyte cells, then study treatment was resumed on D331. Both
events were considered as not related to study treatment by the investigator. At the data cut off, the
subject remained on study treatment and the PML was ongoing. The patient had previously received
cladribine which is a confounding factor.

Concerning Posterior reversible encephalopathy syndrome (PRES), one case was retrieved in a patient
who did not receive any previous therapy 94 days after treatment initiation in the same study AG120-
C-001. The treatment was permanently discontinued on day 94 patient and the event of PRES was
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considered resolved with sequalae on study day 106. The SAE was considered as possibly related to
study treatment by the investigator.

No such cases were retrieved in the pivotal and in the supportive study AG-221-AML-005 in which the
search strategy for leukoencephalopathies events was more restrictive (only PT Progressive multifocal
leukoencephalopathy and Posterior reversible encephalopathy syndrome). A thorough analysis of data
from the pivotal study AG120-C-009, the supportive study AG-221-AML-005 and post-marketing data
with the search strategy applied for study AG120-C-001 was provided by the applicant which did not
identify additional cases of PML and PRES.

Other adverse events of Interest
e Infections

The incidence of events within SOC infection and infestation was high in both treatment arms but was
lower in experimental arm (72.2%) than in control arm (79.7%). The overall incidence of Infections of
any grade was lower in ivosidenib + azacitidine arm (30.6%) than in placebo + azacitidine (51.4%) as
well as Grade =3 TEAEIs of infection (21.1% vs 30.1%), serious TEAEIs of infection (16.9% vs 23.3%),
fatal TEAEIs of infection (2.8% vs 9.6%), and discontinuations of both ivosidenib or placebo and
azacitidine due to infection (4.2% vs 9.6%).

The applicant provided an analysis on the number of fungal infections in each arm which do not suggest
an increase of fungal infection in patient receiving ivosidenib with regards to the high incidence of
neutropenia and neutropenia grade = 3 events.

e Bleeding

TEAE of bleedings of any grade occurred more frequently in ivosidenib + azacitidine arm (41.7%) than
in placebo + azacitidine arm (31.1%). The applicant noted that grade > 3 events and serious bleeding
events were comparable in both treatment arms. However, among the 3 SAE related to bleeding events
which occurred in experimental arm, 2 events were grade 5 haemorrhage intracranial while no fatal
event occurred in control arm. The 3™ SAE was a grade 3 lower gastrointestinal haemorrhage. This latter
patient had platelets at 15x1079g/L 6 days before the report of the event of lower gastrointestinal
haemorrhage.

In one of the fatal cases reported, the patient died of an intracranial haemorrhage 17 days after the last
dose of ivosidenib (study day 139). There was no supporting evidence which confirmed this diagnosis as
an autopsy was not performed. The Investigator considered the event of Haemorrhage intracranial
related to concomitant medication or disease and clarified that epilepsy and acute cerebrovascular
disease were not excluded. However, mean terminal half-life of ivosidenib is 98 hours, meaning
elimination occurs about 20 days after the last administration. It is therefore difficult to definitely rule
out ivosidenib as a cause of the haemorrhage intracranial that occurred 17 days after the last dose.

Another patient was diagnosed with an SAE of haemorrhage intracranial on study day 110, 26 days after
the last dose of ivosidenib. This patient had thrombocytopenia grade 4 at D111 (1.107°9/L). The
investigator considered the event of haemorrhage intracranial as not related to ivosidenib but notably
associated with thrombocytopenia, which is recognized as an ADR of ivosidenib.

In addition, listing of adverse events leading to on treatment death of study AG120-C-001 describes that
in patients with R/R AML receiving ivosidenib monotherapy at 500mg QD (Arm 1 expansion phase) one
patient died of a cerebral haemorrhage, one patient died of a subarachnoid haemorrhage, one patient
died of a CNS haemorrhage. Additionally, one patient died of haemorrhage intracranial in escalation
phase at 100 mg BID.
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Furthermore, a higher incidence of haematoma in experimental arm (12.7%) compared to control arm
(1.4%) was observed in the pivotal study.

e Covid-19

Overall, less patients experienced a TEAE of COVID-19 in experimental arm (2.8%, 2 patients) than in
control arm (6.8%, 5 patients). SAE were observed in both patients in experimental arm and in 1 patient
in control arm. Number of events that led to discontinuation or interruption was comparable in both
treatment arms. 1 event in each arm led to death. The low humber of cases of COVID-19 does not allow
to draw any conclusions.

2.10.14.4. Laboratory findings

¢ Haematology parameters

Overall laboratory abnormalities were consistent with that expected within newly diagnosed AML
population and safety profile of both ivosidenib and azacytidine.

e Clinical chemistry parameters

In the pivotal study, AST elevations of any grade were higher in the experimental arm (36.6%) than in
control arm (23.3%). Conversely, ALT elevations of any grade were higher in the control arm (31.5%)
than in the experimental arm (18.3%). No transaminases grade 3-4 elevation were observed. In
addition, although any grade bilirubin elevation was similar between groups (22.5% and 21.9% for the
experimental and control treatment arms respectively), grade 3/4 bilirubin elevation was observed only
in the experimental arm (4.2%). Considering the low number of cases, no firm conclusion on causal
association could be drawn.

e Coagulation analysis

The combination of ivosidenib + azacitidine did not seem to have a major impact on Activated Partial
Thromboplastin Clotting Time (aPTT) with similar newly occurring or worsening event of any grade in
both treatment arms in the pivotal study (18.2%, 12/66 patients in the experimental arm and 14.3%,
9/63 patients in control arm) and 1 case of newly occurring or worsening to grade 3 aPTT in each
treatment arm and no grade 4 events.

2.10.14.5. Vital signs, physical findings and other observations related to safety

Vital signs abnormalities were comparable between both arms although a numerical higher incidence of
hypertension (9.9%) in the experimental arm compared to the control arm (6.8%) was noted (see
Clinical Safety discussion for the cholangiocarcinoma indication).

In addition, for all the QTcF parameters prolongation assessed, incidence was higher in ivosidenib +
azacitidine arm than in placebo + azacitidine, confirming the high incidence of QT prolongation.
Supportive studies confirm this observation.

2.10.14.6. In vitro biomarker test for patient selection for safety
Not applicable.

2.10.14.7. Safety in special populations

Table 106. Summary of selected Treatment Emergent Adverse Events by Age-Before Crossover on
Study AG120-C-009, Safety Analysis Set
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<5 vears 65 — 74 vears 75 — 84 vears = 85 years
Placebo + | Ivosidenib + | Flacebo+ | Ivosidenib+ | Placebo+ | Ivosidenib+ | Placebo + | Ivosidenib +
MedDRA Terms Aracitidine | Azacitifine | Azacitidine | Azacitidine | Aracitidine | Azadtidine | Azacitidine | Azacitidine
N=4 N=y N=17 N=30 N=} N=38 N=0 N=)
o (%) o (3] o (%) o (34) n (%) o (%) o (3] o (%)

hmber of Total TEAEs 40100 4(100) 27 (100 20 (6.7 34 (100) 38 (100 9(100) 0
Serious TEAEs - Total 3750 (750 72 (81.5) 18 (60.0) 10853 28(T3.T) 2(385) 0
Fatal 12500 102500 758 6 (20,0 1338.7) 4105 3B 0
;ﬂ?ﬁ;ﬂiﬁﬂ 3050) 3050 19 (70.4) 17 (567 18(82.4) 28(TET) 3(389) 0
Life-threatening 0 0 (LD 5167 20255 5(13.7) 1(1L1) 0
Dhizahility meapacity 0 0 (74 133 0 0 0 0
Orther madically 0 0 5{18.5) 133 (147 6(15.8) ] 0

sismificant
TEAE: leading to drop-out [1] 0 1(25.00 6(27 4(133) 5047 7(18.4) 2(12 0
Psychistric disorders (500 1(25.00 5(18.5) 10 (33.3) 10 (20.49) 11(28.5) 3(iH 0
Mervous system disorders 0 3(750) 8(20.6 8300 10(20.49) 130340 3(333 0
Acridents and infuries 0 0 (LY 3(10.0) 4(11.8 B(2LY) 21 0
Cardisc disorders 1 (500 1(25.00 T(58) 4(133) 20255 7(18.4) 1(1L1 0
Vascular disorders 15000 1(25.00 6(22.7 8(267) 9265 15(39.5) 2( 0
Cerebrovasculsr disorders 0 1(25.00 137 3(10.0) 0 4(10.5) 0 0
Infictions and infestations 1(30.0) 4 (100 12815 19 (63.3) 18829 28(76.3) (778 0
Anticholinergic syndrome 2 (5000 (750 16 (50.3) 13 (433 21 (61.8) 22 (579 5 (3560 0
Quality of life decreased 0 0 0 0 IS 1026 0 0
vy imﬁwmmiiﬁﬂf 2 (50.0) 0 §(202 s6m | 9en | uem 0 0

Tha desominaner used to caloulas parcantages is M, tho member of subjects in the safeey amabyxis set within sach cobume
1] TEAE leading to drop-out is defmed 2 AF leading o Shoomrimtion of AG- 110 Phoehe mgardles: of amcitidme.
Soares: AG120-C-008 MAA D120 Listing 16.5.1-1.1£ Takle 14.5-3. 1c [Data oatoff dae 010CT2021)

2.10.14.8. Immunological events

Not applicable.

2.10.14.9. Safety related to drug-drug interactions and other interactions
2.10.14.10. Discontinuation due to adverse events

Discontinuation

The number of patients who discontinued ivosidenib or placebo only due to a TEAE were low in both
treatment arms (4.2%, i.e. 3 patients and 4.1%, i.e. 3 patients in the experimental and control arm
respectively). The reported PTs (one each) for these discontinuations were anaemia, ECG QT prolonged
and insomnia in the experimental arm and thrombocytopenia, pneumonia, sepsis and myalgia for the
control arm.

The number of patients who discontinued azacitidine only were also low in both treatment arms (2.8%,
i.e. 2 patients and 1.4%, i.e. 1 patient in experimental and control arm respectively). The TEAE leading
to discontinuation of azacitidine were all within the SOC Blood and lymphatic system disorders: febrile
neutropenia (one in each treatment arm) and thrombocytopenia.

Dose interruption

Occurrences of dose interruption were higher in the ivosidenib + azacitidine arm (38 patients or 52.8%)
than in placebo + azacitidine arm (30 patients or 40.5%) as well as mean (SD) (12.2 days (11.9) vs 7.4
days (10.1) and median (Q1, Q3) number of days with dose interruptions 7.0 days (3.0, 14.0) vs 3.0
(1.0, 10.0). These differences should be considered in the context of a longer treatment duration in
experimental arm.
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Overall, events leading to treatment interruption related to haematological toxicity (neutropenia and
thrombocytopenia) and infections.

Dose reduction

In the pivotal study AGILE, the number of subjects with any cause reduction of ivosidenib or placebo
was higher in experimental arm (12 patients or 16.7%) than in control arm (6 patients or 8.1%). This
was expected in the context of a more than doubled median exposure duration in the active group (5.98
vs 2.76 months). Overall in the ivosidenib + azacitidine arm, events that led to dose reduction were
related to haematological toxicity.

2.10.14.11. Post marketing experience

Cumulatively, as of 31 December 2021, approximately 3084 patients have been exposed to ivosidenib
in the post-approval setting.

No new safety findings from marketing experience have arisen through 16 January 2022.

2.10.15. Discussion on clinical safety

The pivotal safety data for ivosidenib in combination with azacitidine are from the ongoing pivotal phase
3 study AG120-C-009 (AGILE) in patients who received the combination at the intended dose.

Even though this safety data base is limited, the intended target population is also quite small and limited
to a small subset of AML patients who are ineligible to receive intensive chemotherapy and are harbouring
IDH1 mutation. Thus, the size of the safety database is considered acceptable.

Baseline characteristics in the pivotal study were overall consistent with expected AML patient
characteristics and balanced between both treatment arms except for platelets count which makes
difficult any analysis of bleeding events.

The median duration of exposure to ivosidenib/placebo was twice longer in the ivosidenib + azacitidine
arm than in the placebo + azacitidine arm, and more than twice patients received ivosidenib for more
than 24 weeks in ivosidenib + azacitidine arm than in placebo + azacitidine arm.

The incidence of TEAEs, as well as grade 3 TEAEs, was similar between the experimental and the control
arm in the pivotal trial.

As could be expected, more patients experienced a treatment-related TEAE to ivosidenib/placebo alone
in ivosidenib + azacitidine arm than in placebo + azacitidine arm or to both ivosidenib/placebo and
azacitidine. Nevertheless, Grade > 3 TEAE related to ivosidenib/placebo alone or to azacitidine alone
were comparable in experimental and control arm respectively.

Although serious TEAE were less frequent in ivosidenib + azacitidine arm than in placebo + azacitidine
arm, more patients experienced serious treatment related TEAE to both ivosidenib and azacitidine than
to both placebo and azacitidine.

TEAE leading to death were lower in ivosidenib + azacitidine arm than in placebo + azacitidine arm (15.3
% and 31.1% respectively) and none of them were considered related to any of the study treatments.

Treatment Emergent Adverse Events

In the pivotal study AGILE, common TEAE in experimental arm were mainly related to haematological
and gastrointestinal toxicities. Indeed, the most frequently reported AE in experimental arm were PT of
nausea (42.3%), vomiting (40.8%), diarrhoea (35.2%), pyrexia (33.8%), anaemia (31.0%), febrile
neutropenia (28.2%), neutropenia (28.2%), thrombocytopenia (28.2%), constipation (26.8%) and
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pneumonia (23.9%). In addition, electrocardiogram QT prolongation (19.7%) and differentiation
syndrome (14.1%) were also frequently observed.

The most frequently reported treatment related TEAE to ivosidenib and azacitidine pertained to SOC
Gastrointestinal disorders (36.6%) and Blood and lymphatic system disorders (28.2%).

Regarding haematological toxicities, the PTs of neutropenia (28.2% vs 16.4%), thrombocytopenia
(28.2% vs 20.5%) and leucocytosis (11.3% vs 1.4%) were more frequently reported in ivosidenib +
azacitidine arm than in placebo + azacitidine arm respectively. Although azacitidine is known to be
associated with haematological toxicity, differences between both treatment arms suggest that
ivosidenib is also associated with neutropenia and thrombocytopenia. Furthermore, within experimental
arm, the more frequent grade = 3 TEAEs included febrile neutropenia (28.2%), neutropenia (26.8%),
anaemia (25.4%), thrombocytopenia (23.9%) and pneumonia (22.5%), thus relating to haematological
and infectious events.

The leucocytosis events that were reported did not appear to be life-threatening, and seemed to be
manageable with hydroxyurea. The SmPC of ivosidenib recommends a periodic blood count as well as
dose modifications and management in section 4.2 if leucocytosis occurs which are deemed adequate
considering data from pivotal study. Neutropenia and thrombocytopenia are also described as ADRs in
the SmPC for the AML indication.

A higher incidence of bleeding events was observed in the experimental arm (40.8%) compared to
control arm (28.8%) including 2 events of fatal intracranial haemorrhage. Incidence of haematoma was
also higher in experimental arm (12.7%) than in control arm (1.4%). Additional analysis meant to
highlight confounding factors for events of haemorrhage are hampered as mentioned by the imbalance
in platelet count at baseline between the treatment groups. Nevertheless, haemorrhage will be closely
monitored in PSURs.

With regards to the risk of infection, although neutropenia any grade and grade 3 neutropenia were more
frequent in experimental arm than in control arm, incidence of febrile neutropenia was lower in
experimental arm compared to control arm. The incidence of events within the SOC Infections and
infestations was high in both treatment arms but was lower in experimental arm (70.4%) than in control
arm (79.5%). The incidence of Infections of any grade was lower in ivosidenib + azacitidine arm (28.3%)
than in placebo + azacitidine (49.3%) as well as Grade >3 TEAEISs of infection, serious TEAEIs of infection,
fatal TEAEIs of infection, and discontinuation of both ivosidenib or placebo and azacitidine due to
infection. Therefore, the risk of infection does not seem to be increased by the combination.

Regarding PT related to gastrointestinal toxicities, incidences were similar between both treatment arms
except for the PT of vomiting which was higher in experimental arm (40.8%) than in control arm
(26.0%). Although azacitidine is also associated with gastrointestinal toxicities (diarrhoea, vomiting,
constipation, nausea, abdominal pain), here again the difference between both treatment arms suggests
than ivosidenib is associated with vomiting. Vomiting is described as an ADR without further warning or
recommendation which is endorsed as gastrointestinal toxicities were of low grade in general.

Other commonly reported TEAE were observed more frequently in the experimental arm compared to
the control arm: insomnia, pain in extremities, arthralgia, headache, dizziness, oropharyngeal pain and
back pain. These events are described as ADRs in the SmPC.

Adverse Event of Special Interest

Incidence of Electrocardiogram QT prolongation was higher in ivosidenib + azacitidine arm (19.7% with
9.9% of grade= 3) than in placebo + azacitidine arm (6.8% with 2.7% of grade> 3). Thus, QT

prolongation was frequent and with high grade in half of the cases. ECG QT prolonged led to interruption
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of treatment in 4 cases (5.6%), to dose reduction in 6 cases (8.5%) and to treatment discontinuation in
one case (1.4%).

Median (min, max) time to first AESI of electrocardiogram prolonged, assessed in study pivotal study
AGILE (AG-120-C-009), was 29.0 days (1-141 days) with 21.4 % of first events that occurred > 60 days
showing that event of QT prolonged can occur several weeks after reaching the concentration at steady
state (Css).

Based on these observations, ivosidenib is contraindicated in patients with congenital long QT syndrome,
familial history of sudden death or polymorphic ventricular arrythmia or a QT/QTc interval > 500 msec,
regardless of the correction method.

In addition, ECG QT prolonged has been listed in section 4.8 of the SmPC, and currently, to mitigate the
risk, it is recommended to monitor ECG prior initiation of the treatment, at least weekly for the first 3
weeks and then monthly. Recommendation to avoid concomitant treatment known to prolong the QTc
interval or moderate or strong CYP3A4 inhibitors is also provided. Dose modifications are further
recommended in case of grade 2, 3 and 4 ECG QT prolongation and in case administration of a strong
CYP3A4 inhibitor is unavoidable (section 4.2 of the SmPC). In addition, a warning regarding QT
prolongation is provided in section 4.4 with the recommendation to closely monitor patients with
congenital long QTc syndrome, congestive heart failure or electrolyte abnormalities.

Considering that patients were carefully selected (QT <450 ms, no cardiac disease) in clinical studies
which will not be the case in post-marketing setting and that dose-exposure relationship is highly
variable, with a large proportion of patients exposed to potentially critical concentration with respect to
QT interval prolongation, the recommendations were further strengthened to ensure better prevention
and management of the risk. In addition, as QT prolongation is considered as an important identified
safety concern in the RMP, events will be closely monitored in PSURs.

Incidence of differentiation syndrome was higher in experimental arm (14.1% with 9.9% Grade 2, 4.2%
Grade 3) than in control arm (8.2% with 4.1% Grade 2, 2.7% Grade 3, and 1.4% Grade 4). The median
number of days to first onset of Differentiation syndrome was 19.5 days (range: 3 to 33 days) in the
experimental arm and 44 days (range: 4 to 86 days) in control arm.

Differentiation syndrome has been listed in section 4.8 of the SmPC. In addition, a warning describing
the symptoms of differentiation syndrome and a recommendation to administer corticosteroids and
initiate hemodynamic monitoring until resolution is provided. Treatment with Hydroxycarbamide is
recommended in case of leucocytosis, by leukapheresis if clinically indicated and interruption of
ivosidenib is required in case of grade 3 events (sections 4.2 and 4.4).

Although AML patients will be closely monitored at the beginning of the treatment, differentiation
syndrome occurred at a high frequency, is a potential-life threatening event and can induce non-specific
symptoms. In addition, given the oral administration of ivosidenib, patients will be mostly without HCP
supervision whilst on treatment. Therefore, a patient alert card was considered necessary for patients
with AML, in order to alert patients on the symptoms of differentiation syndrome and the importance of
seeking medical advice.

Additional events of clinical importance

Guillain Barré Syndrome: Although no event of Guillain Barré syndrome were observed in the pivotal
study AGILE (AG120-C-009) or the supportive study AG-221-AML-005, 2 cases were reported in study
AMG-C-001 (ivosidenib monotherapy at 500mg QD) and were assessed as related to the study treatment
by the investigator. Moreover, 3 additional cases (2 post-market in US and 1 in France from
compassionate use in another indication) were retrieved from EudraVigilance albeit with limited
information. The applicant agreed to closely monitor cases of Guillain Barré in PSURs. In addition, given
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the cases of peripheral neuropathy identified in association with ivosidenib in cholangiocarcinoma
indication, the applicant agreed to the CHMP request to list peripheral neuropathy as an ADR.

Leukoencephalopathy: 1 patient developed PRES in the monotherapy study AMG-C-001. This patient had
previously been treated with cladribine which is a confounding factor, however the event was considered
as possibly related to ivosidenib by the investigator. The applicant comfirmed that these events will be
closely monitored in post-marketing setting through PSURs.

Tumour Lysis Syndrome: 7.4% of treated patients in the monotherapy study AG120-C-001 experienced
TLS but only one case of TLS was reported in the control arm of the pivotal study (and none in the
ivosidenib. This apparent discrepancy could be explained by the investigators were aware about the risk
of TLS in the pivotal study and had taken precautionary measures to mitigate its occurence. TLS is
described in the SmPC as a potential symptom of differentiation syndrome and cases of TLS will be
closely monitored throughout PSURs.

Safety in special populations

The Analysis in special populations did not identify any trend but the limited number of patients in each
sub-group does not allow any conclusion.

As the safety and efficacy of ivosidenib has not been established in patients with severe renal impairment
(eGFR < 30 mL/min/1.73 m?) or in patients with moderate and severe hepatic impairment (Child Pugh
class B and C). Ivosidenib should be used with caution in these patients who should be closely monitored.

Given the limited information available in patients with organ impairment the applicant will conduct a
study to evaluate the pharmacokinetics, safety and tolerability of ivosidenib in patients with haematologic
malignancies with an IDH1 mutation with moderate hepatic impairment, severe hepatic impairment or
severe renal impairment as described in the RMP.

2.10.16. Conclusions on the clinical safety

The size of the safety database used to characterise the safety profile of ivosidenib in combination with
azacitidine in AML is acceptable due to the limited intended target population. Importantly the pivotal
study for this application was a phase 3 study randomised and controlled versus azacitidine + placebo
which allows to differentiate the toxicity due to ivosidenib.

The safety profile of ivosidenib in combination with azacitidine in patients with newly diagnosed AML is
mainly related to QT prolongation, differentiation syndrome, haematological and gastrointestinal toxicity.

All these risks are managed through appropriate wording in the product information, most notably for
QT prolongation which is contraindicated in patients with relevant medial history and detailed warnings
on precautions to be taken prior to administration, monitoring and management of this risk.

Patients will be given a patient alert card to recognise the symptoms and highlight the importance of
seeking medical advice if experiencing differentiation syndrome. A patient survey cross-sectional
study will assess the effectiveness of the patients’ alert card for ivosidenib in AML patients (see RMP).

2.11. Risk Management Plan

2.11.1. Safety concerns

The applicant proposed the following summary of safety concerns in the RMP:

Table 107. Summary of safety concerns
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Summary of safety concerns

Important identified risks

Differentiation Syndrome in patients with AML
QT prolongation

Important potential risks

Embryo-foetal toxicity

Missing information

Use in patients with moderate and severe hepatic impairment
Use in patients with severe renal impairment

2.11.2. Pharmacovigilance plan

Table 108. On-going and planned additional pharmacovigilance activities

Study
Status

Summary of
objectives

Safety concerns
addressed

Milestone

Due
dates

Category 1 - Imposed mandatory additional pharmacovigilance activities which are conditions of
the marketing authorisation

None

Category 2 - Imposed mandatory additional pharmacovigilance activities which are Specific
Obligations in the context of a conditional marketing authorisation or a marketing authorisation
under exceptional circumstances

None

Category 3 - Required

additional pharmacovig

ilance activities

Organ impairment
substudy of AG120-C-
001

Substudy to evaluate
the PK, safety and
tolerability, PD, and
clinical activity of
ivosidenib in subjects
with moderate hepatic
impairment, severe
hepatic impairment,
or severe renal
impairment with
haematologic
malignancies with an
IDH1 mutation

Status: Ongoing

To evaluate the
pharmacokinetics,
safety and
tolerability of
ivosidenib in
patients with
haematologic
malignancies with an
IDH1 mutation with
moderate hepatic
impairment, severe
hepatic impairment
or severe renal
impairment.

e Usein
patients with
moderate and
severe
hepatic
impairment

e Usein
patients with
severe renal
impairment

Final report
available

Planned
for
Q4 2025.
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Study Summary of Safety concerns . Due
. Milestone
Status objectives addressed dates
Patients survey study | To evaluate the e Differentiation | Protocol Within 3
to assess the effectiveness of the Syndrome in submission months
effectiveness of the PAC for awareness the AML following
additional risk of differentiation indication. EC
minimisation syndrome in AML decision
measures. patients, using
) process indicators Final report Planned

Cross-sectional study i

for awareness, available for
to assess the .

receipt of the Q4 2025

effectiveness of the
patients’ alert card for
ivosidenib in AML
patients.

Status: Planned

material, utility and
knowledge.

2.11.3. Risk minimisation measures
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Table 109. Summary table of pharmacovigilance activities and risk minimisation activities by safety

concern

Safety concern

Risk minimisation measures

Pharmacovigilance
activities

Differentiation
Syndrome in patients
with AML (Important
identified risk)

Routine risk minimisation measures:

SmPC section 4.2, 4.4 and 4.5 where advice
is given for monitoring and management of
differentiation syndrome along with its
treatment and temporary interruption of
ivosidenib.

SmPC section 4.4 and PL section 2 where
warning is given in that differentiation
syndrome may be life-threatening or fatal if
not treated along with description of
symptoms.

SmPC section 4.8.

PL section 4 where advice is given to seek
urgent medical attention if patient
experiences side effects/symptoms
corresponding to differentiation syndrome.

Legal status: Prescription only medicine.

Treatment to be initiated by experienced
oncologist.

Additional risk minimisation measures:

Patient Alert Card

Routine pharmacovigilance
activities beyond adverse
reactions reporting and
signal detection:

e Differentiation
syndrome follow-up
questionnaire.

Additional
pharmacovigilance
activities:

e Cross-sectional study
to assess the
effectiveness of the
patients’ alert card for
ivosidenib in AML
patients.

e Final report due date:
Planned for Q4 2025.

QT prolongation

(Important identified
risk)

Routine risk minimisation measures:

SmPC section 4.3 and PL section 2 where
contraindications are listed for patients with
increase risk of QTc prolongation

SmPC section 4.2 and 4.4 where guidance
is given on regular, and when required
continuous, ECG monitoring and
management of QTc interval prolongation,
also reflected in the PL section 2.

SmPC section 4.2, 4.4 and 4.5. where
advice is given for monitoring and
management of concomitant administration
of moderate or strong CYP3A4 inhibitors
(leads to increase in plasma concentrations
of ivosidenib) and medicines that prolong
QT interval.

Routine pharmacovigilance
activities beyond adverse
reactions reporting and
signal detection:

None

Additional
pharmacovigilance
activities:

None
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Safety concern

Risk minimisation measures

Pharmacovigilance
activities

SmPC section 4.4 where warning is given
that QTc interval prolongation has been
reported following treatment with
ivosidenib. Patients with congestive heart
failure or electrolyte abnormalities should
be monitored closely, with periodic
monitoring of ECGs and electrolytes, during
treatment with ivosidenib. Ivosidenib should
be used with caution in patients with
albumin levels below the normal range and
underweight patients.

SmPC section 4.8.

PL section 2 and 4 where warning is given
that ivosidenib can cause a serious
condition known as QTc interval
prolongation which can be life threatening.
Advice is given to seek urgent medical
attention if patient experiences side
effects/symptoms corresponding to QTc
interval prolongation

PL section 2 where patient is advised to talk
to the doctor if the patient has heart
problems or have problems with abnormal
electrolytes levels or patient is taking any
medicines that affects the heart, along with
advice on regular ECG monitoring.

Legal status: Prescription only medicine.

Treatment to be initiated by experienced
oncologist

Additional risk minimisation measures:

None

Embryo-foetal toxicity

(Important potential
risk)

Routine risk minimisation measures:

SmPC section 4.4, 4.6 and PL section 2
where warning is given that woman of
childbearing potential should have a
pregnancy test done prior to start of
therapy and the women of childbearing
potential and males with female partners of
childbearing potential should use effective
contraception during treatment with
ivosidenib and for at least 1 month after the
last dose.

Routine pharmacovigilance
activities beyond adverse
reactions reporting and
signal detection:

e Pregnancy follow-up
questionnaire.

Additional
pharmacovigilance
activities:

None
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Pharmacovigilance

Safety concern Risk minimisation measures .
activities

SmPC section 4.4, 4.5, 4.6 and PL section 2
where caution is advised that ivosidenib
may decrease the systemic concentrations
of hormonal contraceptives and, therefore,
concomitant use of a barrier method of
contraception is recommended.

SmPC section 4.6 where advice is given that
ivosidenib is not recommended for use
during pregnancy and in women of
childbearing potential not using effective
contraception; if a patient (or female
partner of a treated male patient) becomes
pregnant during treatment or during the
one-month period after the last dose, they
should be informed of the potential risk to
the foetus.

PL section 2 where advice is given that
ivosidenib is not recommended during
pregnancy as it may harm the unborn baby.
Furthermore, patient should consult doctor
if the patient is pregnant, thinks she might
be pregnant or is planning to have a baby,
before taking ivosidenib.

Legal status: Prescription only medicine.

Treatment to be initiated by experienced
oncologist

Additional risk minimisation measures:

None

Use in patients with Routine risk minimisation measures: Routine pharmacovigilance

moderate and severe . L activities beyond adverse
L . SmPC section 4.2 and 4.4 where warning is . .
hepatic impairment reactions reporting and

given that the safety and efficacy of signal detection:
(Missing information) ivosidenib have not been established in
patients with moderate and severe hepatic None
impairment (Child Pugh classes B and C
respectively), therefore ivosidenib should be
used with caution and this patient Additional
population should be closely monitored. pharmacovigilance

. activities:
SmPC section 4.8.

¢ Organ impairment
substudy of AG120-C-
001.

PL section 2 where advice is given to talk to
the doctor if the patient has any liver
problem before taking ivosidenib.
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Safety concern

Risk minimisation measures

Pharmacovigilance
activities

Legal status: Prescription only medicine.

Treatment to be initiated by experienced
oncologist

Additional risk minimisation measures:

None

e Final report due date:
Planned for Q4 2025.

Use in patients with
severe renal
impairment

(Missing information)

Routine risk minimisation measures:

SmPC section 4.2 and 4.4 where warning is
given that the safety and efficacy of
ivosidenib have not been established in

Routine pharmacovigilance
activities beyond adverse
reactions reporting and
signal detection:

patients with severe renal impairment None
eGFR < 30 mi/min/1.73 m?) therefore, "
,( . . /min/ ) . Additional
ivosidenib should be used with caution and .
. . ] pharmacovigilance
this patient population should be closely o
activities:

monitored.

¢ Organ impairment
substudy of AG120-C-
001.

PL section 2 where advice is given to talk to

the doctor if the patient has any kidney

problem before taking ivosidenib.

Legal status: Prescription only medicine. * Final report due date:
Planned for Q4 2025.

Treatment to be initiated by experienced

oncologist
Additional risk minimisation measures:

None.

2.11.4. Conclusion

The CHMP considers that the risk management plan version 1.0 is acceptable.
2.12. Pharmacovigilance

2.12.1. Pharmacovigilance system

The CHMP considered that the pharmacovigilance system summary submitted by the applicant fulfils the
requirements of Article 8(3) of Directive 2001/83/EC.

2.12.2. Periodic Safety Update Reports submission requirements

The requirements for submission of periodic safety update reports for this medicinal product are set
out in the Annex II, Section C of the CHMP Opinion. The applicant did not request alignment of the
PSUR cycle with the international birth date (IBD). The new EURD list entry will therefore use the EBD
to determine the forthcoming Data Lock Points.
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2.13. Product information

2.13.1. User consultation

The results of the user consultation with target patient groups on the package leaflet submitted by the
applicant show that the package leaflet meets the criteria for readability as set out in the Guideline on
the readability of the label and package leaflet of medicinal products for human use.

2.13.2. Additional monitoring

Pursuant to Article 23(1) of Regulation No (EU) 726/2004, Tibsovo (ivosidenib) is included in the
additional monitoring list as it contains a new active substance.

Therefore the summary of product characteristics and the package leaflet includes a statement that this
medicinal product is subject to additional monitoring and that this will allow quick identification of new
safety information. The statement is preceded by an inverted equilateral black triangle.
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3. Benefit-Risk Balance

Cholangiocarcinoma

3.1. Therapeutic Context

The initially sought indication for Tibsovo was: “"Tibsovo monotherapy is indicated for the treatment of
adult patients with locally advanced or metastatic cholangiocarcinoma with an IDH1 mutation who were
previously treated by at least one prior line of systemic therapy.”

The new wording for the sought indication is “the treatment of adult patients with locally advanced or
metastatic cholangiocarcinoma with an IDH1 R132 mutation, who were previously treated by at least
one prior line of systemic therapy.”

The recommended dose of ivosidenib is 500 mg (2 x 250 mg tablets) taken orally once daily.
3.1.1. Disease or condition

Cholangiocarcinomas are rare cancers that arise from intrahepatic or extrahepatic biliary epithelium.

IDH1 mutations occur globally in approximately 16%, up to 29% in some reports, of intrahepatic
cholangiocarcinomas and approximately 0-7% of extrahepatic cholangiocarcinomas. Using a maximum
incidence of 14% (13% for intrahepatic + 1% for extrahepatic) for IDH1 mutations in cholangiocarcinoma
indicates an overall prevalence of 0.182 in 10,000 people. The 5-year survival rates associated with
intrahepatic and extrahepatic cholangiocarcinoma are 9% and 10%, respectively, and only 2% for
patients with distant metastases (ACS 2021).

3.1.2. Available therapies and unmet medical need

Cholangiocarcinoma is a lethal disease for which there is significant unmet need. The first-line, standard-
of-care treatment for patients with unresectable and metastatic disease is gemcitabine and platinum
based chemotherapy (ESMO 2016).

Beyond the first-line setting, 5-FU regimens, including modified folinic acid, fluorouracil and oxaliplatin
(mFOLFOX) regimen, are typically considered after progression on a gemcitabine-containing regimen.

Approved targeted treatments for cholangiocarcinoma are limited to pemigatinib (Pemazyre approved in
the EU in March 2021) for the treatment of adults with locally advanced or metastatic cholangiocarcinoma
with a FGFR2 fusion or rearrangement that have progressed after at least one prior line of systemic
therapy.

There is therefore an unmet medical need for an effective agent for the treatment of adult patients with
locally advanced cholangiocarcinoma with an IDH1 mutation who were previously treated by at least one
prior line of systemic therapy.

3.1.3. Main clinical studies

Study AG120-C-005 was a phase 3, multicenter, randomized, double-blind, placebo-controlled study of
orally administered ivosidenib in previously treated subjects with non-resectable or metastatic
cholangiocarcinoma with an IDH1 R132 mutation. Subjects were randomized in a 2:1 ratio to receive
ivosidenib 500 mg QD or placebo QD. The primary efficacy endpoint was PFS as assessed by IRC.
Secondary endpoints were OS, ORR, DOR, TTR and HRQoL outcomes.
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3.2. Favourable effects

At the time of DCO of 31 January 2019, 61.3% (76/124) of the patients in the ivosidenib arm had
progressed compared to 82.0% (50/61) of the patients in the placebo arm. The PFS gain by IRC was of
1.3 months favouring ivosidenib arm (2.7 months (95% CI: 1.6, 4.2) with ivosidenib vs 1.4 months
(95% CI: 1.4, 1.6) with placebo). The HR was of 0.37 (95% CI: 0.25, 0.54; 1-sided p-value <0.0001).
Sensitivity analysis of PFS by investigator assessment showed similar results with a HR of 0.47 (95%
CI: 0.33-0.68; 1-sided P<0.001)). The concordance rate was of 77.3%.

PFS results for the predefined sensitivity analyses were in line with PFS by IRC assessment. The results
of the subgroup analysis demonstrated a consistent treatment effect across the predefined subgroups.

Among subjects who were randomized to placebo and who crossed over to receive ivosidenib following
initial progression (N= 43), the median PFS after crossover by inv was 1.6 months (95% CI: 1.4-3.8).

The ORR based on IRC was of 2.4%, 95%CI (0.5, 6.9) in the ivosidenib arm (3 subjects with PR),
compared with 0% (95%CI (0.0, 5.9)) in the placebo arm (p-value= 0.299). Approximately half (50.8%)
of subjects in the ivosidenib arm had a BOR of SD, while 17 (27.9%) subjects in the placebo arm had a
BOR of SD before crossover. The median duration of SD was 6.5 months in subjects randomized to
ivosidenib, 6.4 months in subjects after crossover to ivosidenib, and 3.0 months in the placebo arm
before crossover.

As of the 21 June 2021 DCO date, the mOS was 10.3 months (95% CI: 7.8-12.4) in the ivosidenib arm
versus 7.5 months (95% CI: 4.8-11.1) in the placebo arm (HR=0.79; 95% CI: 0.56-1.12; 1-sided
p=0.093).

As of the DCO date of 31 May 2020, the decline on the EORTC QLQ-C30 PF and Emotional Functioning
subscales in the placebo arm was clinically meaningful at Cycle 2, Day 1, while the ivosidenib arm showed
no clinically meaningful worsening.

3.3. Uncertainties and limitations about favourable effects

The choice of placebo instead of active comparator hamper the interpretation/contextualisation of the
reported efficacy data particularly in the second line setting. Overall survival would have been a more
persuasive and the preferred primary endpoint in this setting given the lack of effective treatment
options, the poor prognosis of the condition, and uncertainties on the actual toxicity of ivosidenib, as it
is a first in class medicinal product.

The reported tumour responses (PR) with ivosidenib are very modest (2.4%) and did not reach statistical
significance compared to placebo.

The treatment effect on OS did not reach statistical significance (1-sided p-value = 0.093). OS data are
confounded by the allowed cross-over from placebo to ivosidenib arm. An OS supplemental analysis
using the RPFST model to adjust for cross-over was provided (see Discussion on Clinical Efficacy).

3.4. Unfavourable effects

The safety profile of ivosidenib 500 mg QD as monotherapy in previously treated IDH1 mutation-positive
locally advanced or metastatic cholangiocarcinoma is based on data from the pivotal study AG120-C-
005 which includes a comparative analysis by treatment group of safety from ivosidenib arm (N=123)
versus placebo arm (N=59) completed by safety data from a pooled cholangiocarcinoma population
treated with ivosidenib at the same dosing regimen (N=228). As per study design, patients initially
assigned to placebo could cross-over to active treatment once they progressed. Safety data pre/post
cross-over have been provided separately.
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Overall, the safety profile of ivosidenib could be considered acceptably characterised although.

In the pivotal study, the incidences of subjects with TEAEs were almost similar in both arms (97.6% vs
96.0%) however the incidence of Grade >3 TEAEs, was higher in the ivosidenib arm (51.2% vs 37.3%).
A similar trend is observed in the polled cholangiocarcinoma population treated 97.8% of subjects
experienced a TEAE (any grade) and half (50.0%) of the subjects with Grade >3 TEAEs

In the pivotal study, the most frequent TEAEs (=20%) that occurred in subjects randomized and exposed
to ivosidenib were: Fatigue (30.9%), Decreased appetite (24.4%), Cough (25.2%), and gastrointestinal
events (Nausea [42.3%], Vomiting [22.8%], Diarrhoea [35.0%], Abdominal Pain [24.4%], and Ascites
[22.8%]).

As compared with placebo, among the commonly reported TEAE, ivosidenib treatment in subjects in
ivosidenib arm resulted in a higher incidence (=25%) of gastrointestinal TEAEs (78% vs 64.4% including:
Ascites, Nausea, Diarrhoea , Abdominal pain), Anaemia (18.7% vs 5.1%), Fatigue (30.9% vs 16.9%),
Cough (25.2% vs 8.5%), Hypertension (8.9% vs 3.4%), Decreased appetite, Headache,
Electrocardiogram QT prolongation (9.8% vs 3.4%), Hyperbilirubinaemia, Neuropathy peripheral (6.5%
vs 0%), Rash (8.1% vs 0%), Hyperglycaemia (7.3% vs 1.7%), and laboratory abnormalities (Aspartate
aminotransferase increased, Alanine aminotransferase increased, White blood cell count decreased).

In the pivotal study, the most frequent Grade =3 TEAEs (=5% of subjects) in the ivosidenib arm were
Ascites (8.9%), Anaemia (7.3%), Blood bilirubin increased (5.7%), and Hyponatremia (5.7%). In the
pooled cholangiocarcinoma population the most frequent Grade =3 TEAEs (=5% of subjects) were
Ascites (7.9%) and Anaemia (6.6%).

In the pivotal study, few (6) subjects (4.9%) experienced a TEAE leading to on-treatment death in the
ivosidenib arm. The most frequent TEAE leading to on-treatment death was sepsis (2 patients). None of
the TEAEs leading to on-treatment deaths among the pooled cholangiocarcinoma population was
assessed by the Investigator as treatment-related.

In the pivotal study, the incidence of SAEs was higher in the ivosidenib arm when compared to placebo
(35.0% and 23.7%, respectively). SAEs assessed by the Investigator as treatment-related occurred in
2.4% of subjects in the ivosidenib arm and included Hyperbilirubinaemia, Jaundice cholestatic,
Electrocardiogram QT prolonged, and Pleural effusion (each event in 1 subject).

For the cholangiocarcinoma indication, Electrocardiogram QT prolonged was identified as an AESI:

Electrocardiogram QT prolonged is an important risk associated with ivosidenib treatment which can lead
to life-threatening ventricular arrhythmias, and result in sudden cardiac death. This risk emerged from
non-clinical data and has been confirmed through the clinical development program. Drug-drug
interactions with moderate or strong CYP3A4 inhibitors and/or concomitant use of drugs known to
prolong the QT interval is part of the risk associated with QT prolongation.

Indeed, in the pivotal study, the incidence of QT prolongation (any Grade) was higher in the ivosidenib
arm compared with the placebo arm (9.8% vs 3.4%) with 2 (1.6%) grade >3 TEAE in ivosidenib arm.
In the ivosidenib arm some subjects required dose reduction (3.3%) and one subject presented an AE
Electrocardiogram QT prolonged in the ivosidenib arm assessed by the investigator as related to the
study drug.

Among overall cholangiocarcinoma population the incidence of QT prolongation (any Grade) was 9.2%
of subjects) with 2.2% of subject with grade >3 grade TEAE.

No case of fatal arrhythmia or Torsades de Pointes in pivotal study and overall cholangiocarcinoma
population.
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In the pivotal study, the median time to onset of QT prolongation (any Grade) in the ivosidenib arm was
28 days, (range: 1 to 698 days) and in at least 75% of subjects with events in the ivosidenib arms, time
to first event onset was within the first 30 days. The median time to the first event of any grade was
similar among overall cholangiocarcinoma population (29 days). The occurrence of events after 3 weeks
reinforces the need to prolong close monitoring after the first 3 weeks of treatment.

For cholangiocarcinoma, concentration-QTc interval analyses were conducted with data from studies
AG120-C-002 and AG120-C-005 and demonstrated that the risk of QT interval prolongation increases
with increased Cmax in plasma.

ECG QT prolonged is listed in section 4.8 of the SmPC, and to mitigate the risk, contraindications have
been added in section 4.3 of the SmPC (congenital long QT syndrome, Familial history of sudden death
or polymorphic ventricular arrhythmia and QT/QTc interval > 500 msec, regardless of the correction
method) it is recommended to monitor ECG prior initiation of the treatment, at least weekly for the first
3 weeks and monthly thereafter. Recommendation to avoid concomitant treatment known to prolong
the QTc interval or moderate or strong CYP3A4 inhibitors is also provided. Dose modifications are further
recommended in case of grade 2, 3 and 4 ECG QT prolongation and in case administration of a strong
CYP3A4 inhibitor is unavoidable (section 4.2 of the SmPC). In addition, a warning regarding QT
prolongation is provided in section 4.4 with the recommendation to closely monitor patients with
congestive heart failure or electrolyte abnormalities, and it is added in section 4.4 that in case of vomiting
and/or diarrhoea an assessment of serum electrolyte disturbances, especially hypokalemia and
magnesium, must be performed.

Long term safety is insufficiently characterised since in the pivotal study AG120-C-005 reported a median
exposure in ivosidenib arm of 2.8 months with only 15.4% of subjects exposed for more than 12 months
and in the pooled cholangiocarcinoma population, a slightly longer exposure to ivosidenib was reported
with median duration of 3.6 months and exposure =12 months in 17.1% of subjects. Nevertheless, this
lack of long-term data appears acceptable given the poor prognosis of the disease.

3.5. Uncertainties and limitations about unfavourable effects

The most important uncertainties about the unfavourable effect are related to the risk of QT
prolongation.

Indeed, even though the measures provided in the SmPC seems restrictive, ECG QT prolonged was a
frequent TEAE including frequent grade 3 events which are a risk factor associated with polymorphic
ventricular arrhythmias. Considering that patients were carefully selected (QT <450 msec, no cardiac
disease) in clinical trials, considering furthermore that dose-exposure relationship is highly variable, with
a large proportion of patients exposed to potentially critical concentration with respect to QT interval
prolongation, the risk may be more frequent and more severe in real-life conditions. Thus, restrictive
recommendations were implemented in the PI and events of “"QT prolongation”, as “important identified
risk” events, and will be closely monitored through PSURs provided a favourable outcome of the
marketing authorization by the CHMP.

Despite absence of reporting if cases of Progressive Multifocal Leukoencephalopathy (PML) and Posterior
Reversible Encephalopathy Syndrome (PRES) in any subject with solid tumors, including
cholangiocarcinoma to date, cases were reported in other indications. Events of PML and PRES will be
closely monitored in post-marketing setting in each PSUR by reviewing and discussing each reported
case in the PSUR.
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No cases of Guillain-Barré syndrome were reported in clinical trials in subjects with solid tumors,
including cholangiocarcinoma to date. However, considering 2 cases of Guillain—-Barré syndrome reported
in clinical trials in hematologic malignancies indications and in addition 3 more cases (2 post-market in
US and 1 in France from compassionate use in another indication) retrieved from EudraVigilance and
considering that neuropathy peripheral is listed as ADR of ivosidenib in patients treated for
cholangiocarcinome based on studies AG120-C-005 and AG120-C-002, this risk of Guillain-Barré
syndrome cannot be excluded in cholangiocarcinoma indication. Guillain-Barré syndrome cases will be
closely monitored in PSURs.

Considering that patients with CGC often present hepatic-related abnormalities, the potential for
ivosidenib-related hepatotoxicity was identified as a matter of concern.

Hepatic disorders with a >5% greater incidence in the ivosidenib compared with placebo included: ascites,
aspartate aminotransferase increased, alanine aminotransferase, and hyperbilirubinaemia. No subjects
met Hy’s Law criteria.

Several of the treatment-emergent adverse events for drug related hepatic disorder were still ongoing
(had not resolved) at the time of the data cut-off date (June 2021). The reasons for end of study of the
subjects whose AEs had not yet resolved by the time of the study data cut-off (45 and 12 in the ivosidenib
and placebo groups, respectively) were clarified: the most common reason across treatment groups
appears to be death due to disease progression. The remaining reasons leading to death were AEs and
“other”. This risk is included as an important potential risk.

In the CGC population, which often presents/develops liver function abnormalities during the course of
the disease, any potential to induce hepatotoxicity is considered as a matter of concern. Drug-related
hepatic disorders will be monitored in PSURs.

In addition, considering that serious adverse event of haemorrhage has been reported concomitantly
with thrombocytopenia, causal role of ivosidenib cannot be excluded. “Haemorrhage” cases will be
closely monitored in PSURs.

3.6. Effects Table

Table 110. Effects Table for Tibsovo for the treatment of adult patients with locally advanced or
metastatic cholangiocarcinoma with an IDH1 mutation (data cut-off: 31 Jun 2019/ 31 May 2020)

Effect Short Treatment Control Uncertainties/ References

Description Strength of evidence

Favourable Effects

PFS by IRC median months 2.7 1.4 HR = 0.37 Study AG120-C-005
95% CI: 0.25, 0.54 DCO: 31 January
1 sided p-value: <0.0001 2019

oS median months 10.3 7.5 -HR = 0.82 Study AG120-C-005
95% CI: (0.58, 1.14) DCO: 21  June
1 sided p-value: 0.093 2021.
ORR % 2.4 0 OR: NE (0.29, NE) Study AG120-C-005
95%CI 1 sided p-value= 0.299 DCO: 31 January
(0.5, 6.9) 2019
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Effect

Short

Description

Unfavourable Effects
Cholangiocarcinoma (pivotal study (AG120-C-005)- data lock date: 21 June 2021)

TEAEs

TAE Grade
>3

Serious
TEAEs

TEAE
leading to
death

TEAE
leading to
discontinua
tion

SOC
Gastrointes
tinal
disorder
(Diarrhoea
)

Fatigue

Electrocard
iogram T
prolonged
(AESI)

(Grade > 3
Myalgia

Cough

Anemia

Neuropath
y
peripheral
Hyperglyca
emia
Hypertensi
on

Regarless
causality

Regarless
causality
(drug
related)
Regardless
causality

Regardless
causality
(drug
related)
Regardless
causality
(drug
related)
Regardless
causality

All grade

All grade

All grade

Abbreviations:

Notes:

Unit

%

%

%

%

%

%

%

%

%

%

%

%

%

%

Treatment

97.6

51.2
(6.5)

35

4.9
(0)
7.3
(1.6)

78

(35)

30.9

9.8

(1.6)
4.9

25.2

18.7

6.5

7.3

8.9

Uncertainties/
Strength of evidence

Control

96.6

37.3
(0)

23.7

(0)
8.5
(0)

64.4

(16.9)

16.9

3.4 (No Grade 4 or Grade 5 AE)

(0)
0

8.5

5.1

1.7

3.4

References
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3.7. Benefit-risk assessment and discussion

3.7.1. Importance of favourable and unfavourable effects

To support the intended indication of ivosidenib in previously treated patients with cholangiocarcinoma,
clinical data from one single study AG120-C-005, were submitted. Ivosidenib was associated with a 63%
reduction in risk of disease progression or death and some improvement in OS with a median OS of 10.3
months for ivosidenib and 7.5 months for placebo though non-statistically significant.

Taking into account the dismal prognosis of this disease, the placebo controlled design of the study with
PFS as a primary endpoint is not fully supported. An actively controlled design (investigator’s choice as
a control arm) without cross-over and with OS as the primary endpoint should have been considered to
provide a valid and reliable measure of the clinical benefit of ivosidenib. Indirect comparisons of available
results (KM estimates of PFS and OS) with ivosidenib against those reported with mFolfox (ABC-06 study)
and regorafenib (REACHIN study) for all comer advanced biliary tract cancers seem reassuring keeping
in mind the limitations inherent to this comparison. The median PFS outcome for patients with IDH1m
CCA receiving ivosidenib is similar to the PFS outcomes reported with other available and recommended
treatments for patients with 2L advance biliary tract cancers (per NCCN 2022). The mOS of 10.7 months
is however numerically longer than the median OS (5-6 months) reported with both chemotherapy (e.g.
mFOLFOX) and targeted therapy (e.g. regorafenib). Disease control rate was superior with ivosidenib 2L
(58%) compared to mFolfox (24-33%).

Based on clinical safety data available, the safety profile of ivosidenib as monotherapy in patients with
previously treated locally advanced or metastatic cholangiocarcinoma with an IDH1 mutation showed
that in general ivosidenib is well characterized.

However, Electrocardiogram QT prolongation is an important risk of ivosidenib and has been observed
in subjects with cholangiocarcinoma. Despite absence of ventricular arrhythmias, torsade de pointe and
sudden deaths cases reported in clinical trials, since Ivosidenib significantly prolongs the QTc interval
duration, it is more than likely that this drug will cause polymorphic ventricular arrhythmias in real-life
conditions in a non-selected population. Restrictive recommendations were implemented in the SmPC
and the Package Leaflet and events of “"QT prolongation”, as “important identified risk” events, will be
closely monitored through PSURs.

Overall, it appears that taking into account the recommendations implemented to minimize the risk of
QT prolongation, the safety profile is considered acceptable and manageable.

3.7.2. Balance of benefits and risks

Despite some uncertainties mainly related to study design and endpoints, the results provided from study
AG120-C-005 have shown efficacy in term of reduction in risk of disease progression or death and
durability of stable disease. Taking into account the recommendations implemented to minimize the risk
of QT prolongation, the safety profile is considered manageable.

Given the poor prognosis of the disease, the limited treatment options to chemotherapy and the high
medical need in this patient population, the benefit of ivosidenib is considered established.

3.7.3. Additional considerations on the benefit-risk balance

N/A
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3.8. Conclusions

The overall benefit/risk balance of Tibsovo is positive, subject to the conditions stated in section
‘Recommendations’.

Acute myeloid leukaemia
3.9. Therapeutic Context

3.9.1. Disease or condition

Tibsovo in combination with azacitidine is indicated for the treatment of adult patients with newly
diagnosed acute myeloid leukaemia (AML) with an isocitrate dehydrogenase-1 (IDH1) R132 mutation
who are not eligible to receive standard induction chemotherapy.

Acute myeloid leukaemia is characterised by uncontrolled proliferation of clonal neoplastic hematopoietic
precursor cells and impaired haematopoiesis, leading to neutropenia, anaemia, and thrombocytopenia.
If untreated, patients die of infection or bleeding usually in a matter of weeks (Tallman et al, 2005; Fey
et al, 2013).

3.9.2. Available therapies and unmet medical need

The standard treatment strategy for newly diagnosed AML includes the option of standard Induction
Chemotherapy (IC) and consolidation chemotherapy, or non-intensive treatment. Consolidation therapy
for patients in complete response after IC consists of either chemotherapy, autologous hematopoietic
stem cell transplantation (HSCT) or allogeneic HSCT.

Hypomethylating agents (HMA) such as azacitidine and decitabine are still considered options for patients
who are not candidates for intensive chemotherapy.

Recently, venetoclax in combination with HMA and glasdegib in combination with low-dose cytarabine
have been approved in the EU (on 19 May 2021 and 26 June 2020, respectively) as first line treatment
for adult patients with newly diagnosed AML who were not eligible for intensive chemotherapy. Despite
the newly approved therapies, there are no targeted combination therapies approved for patients with
newly diagnosed IDH1-mutated AML who are not eligible for intensive IC.

3.9.3. Main clinical studies

The main evidence of efficacy is based on the AGILE study (n=146), a Phase 3, multicenter, double-
blind, randomized, placebo-controlled clinical trial to evaluate the efficacy and safety of ivosidenib +
azacitidine vs placebo + azacitidine in adult subjects with previously untreated IDH1-mutated AML and
who are considered appropriate candidates for non-intensive therapy. A total of 146 patients were
randomized, including 72 in the ivosidenib + azacitidine arm, and 74 in the placebo + azacitidine arm.
The treatment arms were balanced in terms of demographics and baseline characteristics.

3.10. Favourable effects

An improvement in the primary endpoint of EFS was observed following treatment with ivosidenib +
azacitidine with a 67% reduction in the risk of progression/relapse or death compared to the placebo +
azacitidine arm (HR = 0.33; 95% CI: 0.16-0.69). Results of the sensitivity analysis were consistent with
these results.
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The CR+CRh rate was higher in ivosidenib + azacitidine arm than in placebo + azacitidine arm (52.8%
[95% CI: 40.7-64.7] versus 17.6% [95% CI: 9.7-28.2]; odds ratio of 5.01 [95% CI: 2.32-10.81]).

The CR rate in the FAS was higher in ivosidenib + azacitidine arm compared to placebo + azacitidine
arm: 47.2% (95% CI: 35.3-59.3) versus 14.9% (95% CI: 7.7-25.0) with an odds ratio of 4.76 (95%
CI: 2.15-10.50).

Medians OS of 24.0 months (95% CI: 11.3-34.1 months) in ivosidenib + azacitidine arm and 7.9 months
(95% CI: 4.1-11.3 months) in placebo + azacitidine arm were observed. Median follow-up time was
approximately 15 months for both treatment arms. Clinically relevant improvement in OS was shown for
subjects in ivosidenib + azacitidine arm compared to placebo + azacitidine arm (HR = 0.44; 95% CI:
0.27-0.73 which is highly superior to the HR of 0.71 assumed in the initial sample size assumptions).
This was confirmed by an updated median OS was 29.3 months in the treatment arm (HR = 0.42; 95%
CI: 0.27-0.65) as of 30 June 2022.

ORR was achieved in 62.5% (95% CI: 50.3-73.6) of the subjects in ivosidenib + azacitidine arm and
18.9% (95% CI: 10.7-29.7) of the subjects in placebo + azacitidine arm. ORR was higher in the
ivosidenib + azacitidine arm than in the placebo + azacitidine arm (odds ratio of 7.15 [95% CI: 3.31-
15.447).

Duration of complete remission was observed in the ivosidenib + azacitidine arm in 93.3, 88.4, 88.4,
78.6 and 58.9% of patients at 6, 9, 12, 18 and 24 months, respectively.

Quality of life data was collected as part of the study. More than 90% of subjects in each treatment arm
completed baseline EORTC QLQ-C30 and EQ-5D-5L questionnaires. For similar baseline scores, a
clinically meaningful improvement was observed in the experimental arm characterized by less fatigue
and better general condition. Although these data are not statistically significant, they can be considered
supportive of the observed clinical benefit.

No significant difference in transfusion requirement was observed between the two treatment arms
during the study, regardless of the baseline transfusion status. The fact that the combination does not
increase the need for transfusion is reassuring from both an efficacy and safety point of view.

3.11. Uncertainties and limitations about favourable effects

The main uncertainty regarding the combination of ivosidenib and azacitidine efficacy is related to the
magnitude of the treatment effect due to the critical changes to the protocol made during the conduct
of the study, including the change of the primary endpoint from OS to EFS. Together with the change in
primary endpoint, the planned sample size was reduced (from 392 to 200) and the initially planned
interim analysis was removed from the protocol The discontinuation of the study based on an unplanned
analysis of unblinded efficacy data raised further concerns about the trial integrity, and specifically about
the inflation of the type I error. In the absence of any pre-specified interim analysis rules, and despite
the implementation of post-hoc boundaries, the type I error cannot be considered to be formally
controlled.

At the request of the CHMP the applicant provided a detailed discussion of the major changes introduced
by protocol amendments, as well as supplementary analyses. Based on this information there seems to
be a limited impact on the reported results from these major changes to study design and analysis plan.
Nevertheless, the lack of type I error resulting from the unplanned early stop of the trial remains an
issue, regardless of initial or updated post-hoc adjustments, and cannot be resolved retrospectively.
Consequently, the applicant removed the p-values from all endpoints which are presented in the SmPC.
On the other hand, it is acknowledged that the results are strong and further supported by a number of
additional sensitivity analyses. This together with the evidence provided that the most concerning
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amendments in the study were implemented when the applicant was still blinded, offers reassurance
about the reported results.

HRQoL analyses remain exploratory and should be interpreted with caution especially as compliance
decreased over the course of treatment cycles (80% at cycle 5 versus 70% at cycle 19 with no data for
the placebo + azacitidine group).

3.12. Unfavourable effects

In the pivotal AGILE study, the incidence of TEAE as well as grade 3 TEAE were similar between
experimental and control arm.

TEAE in experimental arm were mainly related to haematological and gastrointestinal toxicities. In
addition QT prolongation and differentiation syndrome were also frequently observed.

Regarding haematological toxicities, neutropenia (28.3% vs 16.4%), thrombocytopenia (28.2% vs
20.5%) and leucocytosis (11.3% vs 1.4%) were more frequently reported in ivosidenib + azacitidine
arm than in placebo + azacitidine arm respectively and include frequent grade > 3 toxicities. Although
azacitidine is known to be associated with haematological toxicity, differences between both treatment
arms suggest that ivosidenib is also associated with neutropenia and thrombocytopenia. Overall,
haematological toxicities were managed with treatment interruption or dose reductions which are
described extensively in the product information

On the other hand, gastrointestinal toxicities were similar between both arms except for vomiting (40.8%
in experimental arm vs 26.0% in control arm). Azacitidine is also known to be associated with
gastrointestinal toxicity but ivosidenib appears to be associated mostly with vomiting. Unlike
haematological event, gastrointestinal events were mainly low grade.

The major risk of ivosidenib is the risk of QT prolongation, occurring in 19.7% of patients with 9.9% of
grade= 3. Thus, QT prolongation was frequent and occurred at high grade in half of the cases, with the
potential risk of ventricular arrhythmias.

Furthermore, incidence of differentiation syndrome was higher in experimental arm (14.1% with 9.9%
Grade 2, 4.2% Grade 3) than in control arm (8.2% of subjects with 4.1% Grade 2, 2.7% Grade 3, and
1.4% Grade 4). The median number of days to first onset of the PT of Differentiation syndrome was
longer in experimental arm with 19.5 days (range: 3 to 33 days) than in experimental arm and 44 days
(range: 4 to 86 days) in control arm.

3.13. Uncertainties and limitations about unfavourable effects

The main limitation in the characterisation of the safety profile of ivosidenib is the size of the safety
database which is very small (71 patients in the pivotal study + 23 patients in the supportive study),
although acceptable considering the very specific target population which is a subpopulation of patients
with AML and the larger safety database in monotherapy provided by post-marketing data in the US;
moreover, a direct comparison with the control group allows to discriminate AE due to ivosidenib.

Concerns are raised about the risk of haemorrhage considering that a higher incidence of bleeding events
was observed in the experimental arm (41.7%) compared to control arm (31.1%) although grade 3
haemorrhage were similar (6.9% and 8.1% in the experimental and control arm respectively). A higher
incidence of haematoma was also observed in the experimental arm compared to the control arm (12.7%
and 1.4% respectively). The evaluation of the risk of haemorrhage related to the treatment is difficult
as baseline characteristics showed that median platelets count was lower in experimental arm compared
to control arm. As thrombocytopenia is already listed in the SmPC no further measures for this risk were
considered necessary but will remain under close monitoring in the post-marketing setting.
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Moreover, although no events of Guillain-Barré syndrome or leukoencephalopathy were observed in the
pivotal study or the supportive study AG-221-AML-005, a small number of these events were reported
in the monotherapy study in patients with R/R AML and from the post-marketing setting. Information
on these events is limited but the applicant agreed to set up a close monitoring of these in the PSURs.

Finally, no conclusion can be drawn from description in safety in special groups and populations related
to limited number of patients in each subgroup and this is reflected in the product information.

3.14. Effects Table

Table 111. Effects Table for Tibsovo in newly diagnosed IDH1-mutated AML (data cut-off: 18 March
2021)

Short Unit Treatme Control Uncertainties / References
descripti 114 Strength of
on evidence
Favourable Effects
EFS Events (%) n (%) 46 (63.9) 62(83.8) HR = 0.33
95% CI: 0.16, 0.69
oS Median months  24.0 7.9 HR = 0.44 Study AG120-C-
95% CI: 0.27, 0.73 009
CR+CRh Rate of n (%) 38 (52.8) 13 (17.6) _
complete AR = sl
Ly 95% CI: 2.32, 10.81
remission

Unfavourable Effects

Leukocytosis % 11.3 1.4

ECG QT % 19.7 6.8

prolonged o~
Thrombocytope  Incidence % 28.2 220.5 ggigdy AG120-C
nia

Neutropenia % 28.2 16.4

Differentiation % 14.1 8.2

syndrome

Abbreviations: EFS: event free survival; HR: hazard ratio; CI: confidence interval; OS: overall survival,
CR: complete remission; CRh: complete remission with partial haematologic recovery; ECG:
electrocardiogram

3.15. Benefit-risk assessment and discussion

3.15.1. Importance of favourable and unfavourable effects

The most important efficacy effects were the clinically relevant improvements in EFS, OS and CR/CRh in
the treatment group compared to the control group. Overall survival is considerably prolonged in patients
who received the combination: this 16-month improvement indicates a meaningful clinical benefit in
these fragile and poor-prognosis subjects.

These survival data, along with the EFS and remission results are considered encouraging despite
statistical considerations on the reporting of the results.

The major risk of ivosidenib is the risk of QT prolongation, which was frequently observed and and
occurred at high grade in half of the cases, with the potential risk of ventricular arrhythmias. This risk is
managed by restricting the use of the product in patients at high risk for these events and extensive
warnings in the product information. In addition, events of QT prolongation will be closely monitored
through PSURs.

Furthermore, a high incidence of differentiation syndrome was observed in association with ivosidenib
use. A warning describing the symptoms of differentiation syndrome and a recommendation to
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administer corticosteroids and initiate hemodynamic monitoring until resolution is included in the product
information. To further mitigate this risk, a patient alert card describing the symptoms and the need to
seek medical advice will be given to patients.

3.15.2. Balance of benefits and risks

The benefit/risk balance of ivosidenib use is positive for the treatment in combination with azacitidine of
adult patients with newly diagnosed acute myeloid leukaemia (AML) with an isocitrate dehydrogenase-1
(IDH1) R132 mutation who are not eligible to receive standard induction chemotherapy.

3.16. Conclusions

The overall benefit/risk balance of Tibsovo is positive, subject to the conditions stated in section
‘Recommendations’.

4. Recommendations

Similarity with authorised orphan medicinal products

The CHMP by consensus is of the opinion that Tibsovo is not similar to Pemazyre, Dacogen, Rydapt,
Mylotarg, Vyxeos liposomal, Xospata and Daurismo within the meaning of Article 3 of Commission
Regulation (EC) No. 847/2000.

Outcome

Based on the CHMP review of data on quality, safety and efficacy, the CHMP considers by consensus
that the benefit-risk balance of Tibsovo is favourable in the following indications:

e Tibsovo in combination with azacitidine is indicated for the treatment of adult patients with
newly diagnosed acute myeloid leukaemia (AML) with an isocitrate dehydrogenase-1 (IDH1)
R132 mutation who are not eligible to receive standard induction chemotherapy.

e Tibsovo monotherapy is indicated for the treatment of adult patients with locally advanced or
metastatic cholangiocarcinoma with an IDH1 R132 mutation who were previously treated by at
least one prior line of systemic therapy.

The CHMP therefore recommends the granting of the marketing authorisation subject to the following
conditions:

Conditions or restrictions regarding supply and use

Medicinal product subject to restricted medical prescription (see Annex I: Summary of Product
Characteristics, section 4.2).

Other conditions and requirements of the marketing authorisation
e Periodic Safety Update Reports

The requirements for submission of periodic safety update reports for this medicinal product are set
out in the list of Union reference dates (EURD list) provided for under Article 107c(7) of Directive
2001/83/EC and any subsequent updates published on the European medicines web-portal.

The marketing authorisation holder shall submit the first periodic safety update report for this product
within 6 months following authorisation.

Conditions or restrictions with regard to the safe and effective use of the medicinal product

¢ Risk Management Plan (RMP)
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The marketing authorisation holder (MAH) shall perform the required pharmacovigilance activities and
interventions detailed in the agreed RMP presented in Module 1.8.2 of the marketing authorisation and
any agreed subsequent updates of the RMP.

An updated RMP should be submitted:
e At the request of the European Medicines Agency;

¢ Whenever the risk management system is modified, especially as the result of new
information being received that may lead to a significant change to the benefit/risk profile or
as the result of an important (pharmacovigilance or risk minimisation) milestone being
reached.

e Additional risk minimisation measures

Prior to the launch of Tibsovo in each Member State the Marketing Authorisation Holder (MAH) must
agree about the content and format of the educational programme, including communication media,
distribution modalities, and any other aspects of the programme, with the National Competent
Authority.

The educational programme is aimed at patients with AML prescribed Tibsovo, to further provide
information regarding the important identified risk of differentiation syndrome.

The MAH shall ensure that in each Member State where Tibsovo is marketed, all patients who are
expected to use Tibsovo are provided with the following educational package:

The patient information pack:

o Patient information leaflet

. Patient alert card:

o] Information for patients with AML that Tibsovo treatment may cause differentiation syndrome.
o] Description of signs or symptoms of the safety concern and when to seek medical care if

differentiation syndrome is suspected.

o] A warning message for healthcare professionals treating the patient at any time, including in
conditions of emergency, that the patient is using Tibsovo.

o] Contact details of the treating physician who has prescribed Tibsovo.
o] Need to be carried all the time and presented to any healthcare professional.

The patient alert card will be integrated in the packaging and the content will be agreed as part of the
labelling (Annex III).

Conditions or restrictions with regard to the safe and effective use of the medicinal product
to be implemented by the Member States

Not applicable.
New Active Substance Status

Based on the CHMP review of the available data, the CHMP considers that ivosidenib is to be qualified
as a new active substance in itself as it is not a constituent of a medicinal product previously
authorised within the European Union.
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